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Abstract

Attention-deficit/hyperactivity disorder(ADHD) affects humans across a life span.
However, the available treatment resources are quite limited for adults with
ADHD. In this study, a mobile application is designed to help support interaction
in-between group therapy sessions. The Companion app is designed to be a part
of an intervention targeting emotional issues in adults with ADHD, based on
principles from Dialectical behavior therapy (DBT).

The methodology applied in this thesis is Research through Design (RtD), and
participatory design methods were applied in the design and research process.
Hence, this research included participation from clinical experts, adults with
ADHD, and UX/HCI experts ensuring that researchers from relevant fields and
potential users were involved in the design of the intervention.

Previous research finds that users’ participation in the design process is important
to ensure valuable products. In the context of mental health applications,
the involvement of users with lived experience can contribute to a better
understanding of user needs and limit the risk of low usability. Furthermore,
several features were found to be useful in supporting interaction in-between group
therapy sessions. By implementing peer support, homework, journals, and other
resources, principles from DBT can be transferred into a digital format.

This research resulted in a prototype of the Companion app, including several
features based on data from previous research and the design process. The results
indicate that ADHD users are positive to the use of online interfaces in the context
of therapy. Nevertheless, the Companion app should be tested in the context of
a therapy intervention to ensure effectiveness.
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Chapter 1

Introduction

Everyone may experience mood swings, demanding emotions, or fluctuating
energy levels throughout their lives. Such reactions can make it harder to
manage time properly, stay focused on challenging tasks, or give spontaneous
desires to do something new. For most people, such emotional characteristics
will not affect their well-being or quality of life, as they are merely a part of
being human. However, some people experience it so frequently and strongly
that their emotional reactions impact their day-to-day life and make it more
difficult to function properly. Attention-deficit/hyperactivity disorder (ADHD)
is a neurodevelopmental disorder which is characterised by impairment levels of
inattention, impulsivity and/or hyperactivity (American Psychiatric Association,
2013b, p.32).

ADHD may generate an inability to focus, stay on task, and pay attention (ADHD
Norge, n.d). Further, ADHD can also entail the inability to remain seated and may
induce over-activity and restlessness. ADHD tends to persist into adulthood, often
leading to difficulties in social, occupational, and academic functioning (American
Psychiatric Association, 2013b, p.32). The number of people living with ADHD
is uncertain as different studies indicate different numbers depending on sample
population, methods, and use of diagnostic criteria. The Norwegian Directorate
of Health estimates that ADHD occurs in approximately 5% of children and
approximately 2.5 % of adults (Helsedirektoratet, 2018a). In childhood, boys are
more frequently diagnosed with ADHD relative to girls. This gender difference
appears to be less prominent in adulthood, which may indicate that many girls
are overlooked and thus receives the diagnosis later in life (Biederman et al.,
2004).
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Medications are the primary treatment for adults with ADHD, but many seek
additional psychological treatment (National Institute for Health and Care
Excellence, 2019; Solberg et al., 2019). Among available psychological approaches
for ADHD, Dialectic Behavioral Therapy (DBT) is shown to be a promising
approach (Fullen et al., 2020). The treatment is based on individual therapy
and group therapy focusing on skill training, mindfulness, and distress tolerance
(Cole et al., 2016). Computer-aided Psychotherapy (CP) has also become a more
accepted treatment method during the last few decades (Lungu, 2015). Some of
the many benefits of computer-aided therapy are its low cost, high accessibility,
low stigma, and its potential elimination of several logistic problems.

The access to smartphone applications providing some sort of ADHD management
or skill training is quite high, although most of these focus on children or
parental guidance (Spiel et al., 2022). Furthermore, there is a disproportion
between available applications and applications connected to research, indicating
that most available apps are not thoroughly tested and evaluated (Păsărelu
et al., 2020). While research suggests online interventions to be a promising
method, new interventions should be assessed in the context of treatment and
effectiveness.

This thesis work is a part of a more extensive therapy intervention focusing on
the emotional challenges in ADHD patients. The intervention uses DBT methods
to target these challenges and is based upon a multi-modal approach, including
in-person therapy and an online intervention. Within this project, a subproject
is to design the online intervention that participants can use in between group
therapy sessions. The research is conducted in collaboration with the Division
of Psychiatry at Haukeland University Hospital, Department of Biological and
Medical Psychology at the University of Bergen, and Department of Information
Science and Media Studies at the University of Bergen.

1.1 Research questions

This thesis project aims to find out how we can design an online intervention
that supports interaction between group therapy sessions, focusing on adults with
ADHD. More concretely, the problem space aims to examine how we can design
the intervention and transfer principles from Dialectical Behavior Therapy to a
digital format. The research questions of this thesis are:
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RQ1: How can we support interaction in-between group therapy sessions for
adults with ADHD?

RQ2: How can we design an intervention based on principles from dialectical
behavior therapy?

The literature review provides information about previous research on related
topics. Furthermore, participation from both potential users and clinical experts
in the design process enabled a better understanding of requirements. In order
to answer the two research questions above, both existing literature and findings
during the design process was highly relevant.

1.2 Contribution

Most existing research in this specific field today have mainly three relevant
limitations. (1) Most studies on ADHD-related research in the field of HCI targets
children specifically (Husain, 2020; Spiel et al., 2022, p.36). Nevertheless, ADHD
still occurs in approximately 2.5% of the adult population, making it important to
focus such research on the adult patient group. (2) The number of available mobile
applications for adults with ADHD is high. However, there exists a gap between
the number of available resources and research on this topic, indicating that most
available resources are not appropriately evaluated (Păsărelu et al., 2020). (3)
Additionally, the involvement of potential users in the design/development process
is relatively low in existing research (Spiel et al., 2022), although including users
in the design process is found to enable better working technology, as researchers
lack the lived experience (Flobak et al., 2021; Yardley et al., 2015). These three
factors motivated the research objective of this thesis. Furthermore, the novelty of
this thesis is based on the inclusion of DBT principles in the intervention and the
fact that the intervention should support interaction in between therapy sessions.
This research will contribute to the field by providing a prototype designed in
collaboration with both potential users and relevant health care experts.
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1.3 Thesis outline

Chapter 1: Presents the research questions for this thesis, as well as the research
contribution.
Chapter 2: Presents relevant background and literature to this research.
Chapter 3: Presents the methodology and methods used in the research process.
Chapter 4: Describes the initial design phase, including the design workshop.
Chapter 5: Describes the third and fourth phases, including the design sprint
and the evaluation workshop.
Chapter 6: Describes the final prototype and conceptual model.
Chapter 7: Provides a discussion of both concept, results, and the research
questions.
Chapter 8: Presents the conclusion of this thesis and future work.



Chapter 2

Background and related work

This chapter focuses on topics that are pertinent to the master’s thesis. Firstly,
an introduction to human-computer interaction (HCI) will be presented, as this
is the thesis’s primary research area. Secondly, an overview of ADHD will be
presented, focusing on the diagnosis, occurrence, and treatment. Further, a
review of computer-aided psychotherapy and Dialectical Behavior Therapy will
be conducted, as these two therapy methods are the foundation of this thesis.
Research on excising applications, participation in the design process, and design
considerations will also be included. Lastly, a summary of the main findings will
be presented.

2.1 Human Computer Interaction

As human computer interaction (HCI) evolves around human involvement, it is
often stated to be quite a complex research area (Lazar et al., 2017, p.1). The
field of study is broad and therefore not easily defined, but Hewett et al. (1992)
suggests:

Human-computer interaction is a discipline
concerned with the design, evaluation and
implementation of interactive computing
systems for human use and with the study of
major phenomena surrounding them.

Hewett et al. (1992)

Interaction is the centre of HCI research, especially regarding the interaction
between humans and computers. Today, HCI research can be seen as a
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broad, interdisciplinary field covering computer science, sociology, psychology,
communication and industrial engineering, amongst many (Lazar et al., 2017,
p.2).

As a field of research, HCI was officially founded in 1982, but there however exist
some preliminary studies that relate to modern HCI, tracing all the way back to
the 1950’s (Lazar et al., 2017, p.1). With the emergence of computers constituting
a significantly greater role in humans’ daily and work lives, the need for well-
developed and functional technology has surged. This emergence has also created
an opportunity space for not only improvement, but for research and development
of new and undiscovered opportunities. As technological change is highly eminent,
HCI is a dynamic field constantly adapting to what is relevant (Lazar et al., 2017,
p.3). For instance, in the early 90s, the acceptance of the web and the Internet
shifted the focus of HCI research as new interfaces such as email and web pages
arrived. Around 2004, the focus of research shifted to user-generated content, like
blogs, wikis, and videos. The most prominent focus today is users’ satisfaction
when using artifacts, as the product space and possible choices for users have
grown massively. Offering a well-designed interface is therefore crucial in today’s
environment.

There are several types of research contributions in the field of HCI (Lazar et
al., 2017, p.3). Empirical and artifact contributions are the most common, but
methodological, theoretical, dataset and opinion contributions occur. This thesis
will contribute with an artifact, meaning the design and research of an new
artifact.

HCI research should always be relevant and practical to either people, designers,
or organizations (Lazar et al., 2017, p.7). Historically, the field of HCI has
had a strong focus on achieving practical results that may improve the quality
of life of users. Oulasvirta & Hornbæk (2016) shifts the focus from being
concerned with "valid" research or following the "right" approach to rather focusing
on solving important problems in human use of computers by applying an
agile, problem-solving approach. This perspective enables less discipline-oriented
approaches to HCI research by rather focusing on solving the issue at hand
(Oulasvirta & Hornbæk, 2016, p.4965). They further divide research problems
within HCI into three different categories: empirical, conceptual, and constructive
(Oulasvirta & Hornbæk, 2016, p.4958). While empirical problems are defined
by "creating or elaborating descriptions of real-world phenomena related to
human use of computing", conceptual problems focus on "explaining previously
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unconnected phenomena accruing in interaction". Constructive problems, on the
other hand, are defined by "producing understanding about the construction
of an interactive artifact for some purpose in human use of computing". This
type of problem either has no known solution, partial or ineffective solutions, or
insufficient knowledge or resources for implementation or deployment (Oulasvirta
& Hornbæk, 2016, p.4959). The latter is relevant for this thesis as the research will
focus on an unsolved matter, which can be described as a constructive problem
by the overlying definitions. Evaluating the outcome after attempting to solve a
constructive problem is quite common, something this thesis also will do.

2.1.1 User Experience (UX)

User experience, also referred to as UX, reflects all aspects of user interaction with
a product (Sharp et al., 2019, p.13). UX is concerned with how people feel about
a product, as well as their level of satisfaction and pleasure in connection with the
use. UX is not exclusive to digital products, in fact it is relevant to every product
that is used by someone. Both the overall impression and minor details can effect
how well a user feels about the product at hand, and the UX spans from visual
impressions to the actual interaction. As mentioned, today’s HCI research and
design practice has become very concerned with creating good experiences for the
users, which in turn makes UX an important element in the field. Understanding
end-users thoroughly is crucial in a successful design process.

Phil Turner (2017) defined UX from a psychological perspective using three
dimensions; involvement, affect and aesthetics. Involvement focuses on our use
of technology and the finding that we are not independent nor uninterested
when we use technology (Turner, 2017, p.24). Different relations may arise
with different digital tools, so understanding the involvement aspect of use
is therefore far-reaching. In relation, affect defines the feelings, mood and
impressions users get from the interaction (Turner, 2017, p.75). Emotions are
especially important as they help users to decide how they feel about a product.
While affect focuses on how we receive things, aesthetics defines how attractive
an artifact is, either by its design and/or functionalities (Turner, 2017, p.109).
Creating inviting functionalities and appealing design may greatly improve user
experience. In total, these three dimensions are important to consider when
creating user-interfaces.

Several aspects of user experience can be taken into consideration in the design
process. Nevertheless, there are some of central importance that always should
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be kept in mind; usability, functionality, aesthetics, content, look and feel, and
emotional appeal (Sharp et al., 2019, p.15). Another characteristic elaborated
as an important feature is the aspect of fun. John Carroll highlights how fun
can be used to provoke user engagement, saying "... in circumstances where
human-computer interaction is discretionary, and especially where it involves
sustained user activity, ease and simplicity are just not enough" (Carroll, 2004,
p.38). Further, Carroll mentions awareness that users may be quite differentiated
as a substantial focus area in the design process. He mentions user characteristics
such as health, social capital, cultural identity and education.

2.2 Attention deficit hyperactivity disorder (ADHD)

Attention deficit hyperactivity disorder (ADHD) is a persistent and prevalent neu-
rodevelopmental disorder (American Psychiatric Association, 2013a). Although
ADHD debuts in childhood, the symptoms persist into adulthood for the majority
of those diagnosed as children (Sibley et al., 2021).

The main symptoms of ADHD can be divided into three categories: hyperactivity,
impulsivity and inattention (Helsedirektoratet, 2018a). Prominently, inattention
is a core characteristic of ADHD, whereas people with ADHD may have shorter
attention span than others, making it harder for them to focus properly on tasks.
Inattention can lead to avoidance of boring tasks (e.g. school, work tasks etc),
forgetfulness (e.g. loosing things and forget planned meetings) and, distractions
(e.g. having difficulties paying attention in conversations). Additionally, people
with ADHD often experience an increased feeling of unrest/hyperactivity, a
symptom that may reduce their ability to remain still. Symptoms of unrest can
be noticed as exterior symptoms like fiddling or restlessness in legs, but they can
also appear as completely internal symptoms of unrest. Further, impulsivity is
also a common symptom in ADHD, and it may induce patients to make rash
decisions. Impulsivity can affect different areas of behavior, such as emotional
reactions, riskiness, degree of patience and ability to communicate with others
composedly.

The symptoms of ADHD is often similar for kids, teens and young adults, but there
are often variation in how the different age groups cope with it (Helsedirektoratet,
2018a). Research show that approximately 3-5 percent of people under 18 has
ADHD, and the gender distribution is 4:1 in favour of males. In adulthood
however, 2-3 percent of the population is estimated to have ADHD, indicating that
some of them may have considerably lessened symptoms when becoming adults.
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Despite this trend, symptoms are highly varied and individual, implying that the
individual needs for treatment are differentiated (Simon et al., 2009).

Somewhere between 34-70 percent of adults with ADHD have deficits in emotion
regulation (Shaw et al., 2014). Emotion dysregulation in co-occurrence with
ADHD is directly associated with poor outcomes in academic, social and cognitive
domains (Franke et al., 2018; Wehmeier et al., 2010). For this particular group,
the risk of self-harm and suicidal ideation is quite high (Hinshaw et al., 2012;
Van Eck et al., 2015).

2.2.1 Diagnosis

ADHD is often divided into three sub types: ADHD predominately hyperactive-
impulsive type, ADHD combined type (i.e. inattention, impulsivity and hyper-
activity) and ADHD predominantly inattentive type (previously known as ADD)
(ADHD Norge n.d). As the three different types often overlap and induce similar
symptoms, this thesis will not differentiate them, and use ADHD as a general
term.

ADHD have overlapping features with other mental health conditions, such as de-
pression, bipolar disorder and anxiety, making it challenging to diagnose (ADHD
Norge, 2016). However, since ADHD is hereditary, awareness of diagnosis in either
the parents or children may help diagnosing the other generation. To diagnose
ADHD patients, clinical tests, conversational analysis and examining background
history is vital elements. In practice, the most recognized self-report form used
for diagnosing adults is Adult ADHD Self-Report Scale (ASRS), however, these
self-report questionnaires are not sufficient to obtain a diagnosis. The diagnostic
evaluation of ADHD must be conducted by a qualified healthcare professional
and commonly include elements such as clinical interviews, information from
significant others, review of developmental and medical history, psychometric
tests, and neuropsychological tests.

2.2.2 Treatment

Adults with ADHD usually receive pharmacological treatment as the main
treatment, which is a well-established and effective treatment approach (Cortese
et al., 2020). However, 20-50% of adult patients are either non-responders
in terms of sufficient symptom reduction, and/or intolerant to the side effect
of medication. Additionally, patients who do respond to medicine only have
symptom reduction in approximately 50% or less of the main symptoms of
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ADHD (Hirvikoski et al., 2011, p.175). Resultingly, ADHD treatment is
argued to be optimally managed with a multi-modal approach, which involves
educational interventions, appropriate psychological management, and judicious
use of medication (Greydanus et al., 2007). In general, the main methods
used with multi-modal approaches are Cognitive Behavior Therapy, coaching,
Computer-Based therapy and drug treatment. The main focus of multi-modal
approaches is to help ADHD patients reach their maximum potential, independent
of age. As elaborated, ADHD patients can experience daily life more difficult than
others, both at home, at work and in social settings. Also mentioned, treatment
needs for ADHD is highly differentiated due to the heterogeneity in demographics
and symptoms. Therefore, using multi-modal approaches easily adjustable to
individual needs is of massive benefit. Understanding how to optimize such
approaches may therefore also generate great value for patients (Helsedirektoratet,
2016).

2.2.3 Adults and ADHD

For adult ADHD patients, the persistent symptoms can be hard to deal with on
their own. Concentration inability can lead to difficulties meeting deadlines and
staying on task. Hyperactivity may often generate inner disturbance in adults,
but can also give outward tension, restlessness, and inability to stay in one place
over time. Impulsivity may induce impatience and less-thought through actions
(Helsedirektoratet, 2018b). Research show that these factors may have negative
consequences for socio-economic conditions as private economy, education, and
employment. A heightened risk for drug abuse is also found in research (Fletcher,
2014).

Additionally, it is found that while demands, duties and responsibilities grow
larger with patients’ age, supportive resources available for them are reduced,
as children receive more medical attention than adults (Turgay et al., 2012).
The increasing demands surrounds occupational, financial, social, and academic
expectations in adults in general. Resources include all treatment, helpful
relationships and other factors that eases the burden of living with ADHD. The
illustration in Figure 2.1 shows how the demands increase by age, and how the
resources decrease.

Children diagnosed with ADHD today have access to a help system, which
often consists of adapted learning and teaching situations, guidance for their
parents, medication, and adaptive technology (Turgay et al., 2012). However, as
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elaborated in the previous paragraph, resources for adult patients with ADHD is
considerably more limited. Treatment for adults with ADHD are usually restricted
to pharmacological methods, although many adults request other alternatives
(Solberg et al., 2019). Computer-aided psychotherapy are expected to benefit
adults with ADHD, but psychological treatments are not easily accessible to
adults with ADHD (Kenter et al., 2021), creating an opportunity space for use of
technology to supports adults with ADHD (Cibrian et al., 2020).

Figure 2.1: Resource-demand imbalance in adults with ADHD.

2.3 Computer-aided psychotherapy

Broadly, one can define computer aided psychotherapy as methods to provide
therapy to patients using different devices (Cuijpers et al., 2009, p.67). Such
devices can be all from computers, smartphones, phone-interactive voice response
(IVR), USB sticks, cell phones, DVD’s to virtual reality equipment.

Computer-aided psychotherapy (CP) has evolved to an increasingly accepted
treatment method over the last few decades (Lungu, 2015). Many argue that CP
reduces several of the existing challenges and barriers with in-person treatment.
In-person therapy is often quite costly, inherits logistical issues and are somewhat
limited by mental health stigma. Further, the overall low availability of trained
practitioners also often produce hindrances. On the contrary, computer-aided
psychotherapy may allow patients to work at their own pace, enable progress
reports and increase the possibility of personalization (Cuijpers et al., 2009;
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Newman et al., 1997). The CP system itself can easily be updated, does not
need training and in general has no geographical limitations, opposed to in-person
therapy. Previous research also show that CP can be very cost-efficient, estimating
that the savings per client can be somewhere between 540-630 US$ (Newman
et al., 1997). Moreover, research has showed that patients find it easier to
provide sensitive information to a computer rather than a human practitioner
(Claassen & Larkin, 2005). Such information may for instance be criminal
records, suicide attempts or suicide risk to a computer. Also, research show
that there are none-significant differences between CP and in-person therapy in
terms of efficiency and quality (Lungu, 2015). However, this does not imply
that CP directly can replace in-person therapy, but rather a positive implication
that CP may be included successfully with other traditional therapy methods.
Further research is however needed to ensure quality in integration with other
methods.

Despite being a promising resource in therapeutic settings, CP also come with
some limitations (Cuijpers et al., 2009). Firstly, as CP consist of digital interfaces,
it poses limitations in regard to conversational efficiency, whereas patients may not
fully be able to express their feelings in a digital format. Important communication
may hereby be slowed or reduced. Secondly, technophobic patients may be
unwilling to use it, possibly complicating their treatment significantly. Also worth
mentioning, patients without technophobia may be sceptical or unwilling to use
digital interfaces in their treatment as well. Thirdly, as many of the treatment
programs include a planned set of homework and tasks provided by therapists,
patients may selectively choose to only complete a share of their planned tasks
(Newman, 2004). Despite these efficiency bottlenecks, research do show that
unfamiliar and/or CP sceptical patients show great end-results when enrolled on
a CP program. As dropout rates are high and low engagement still is an issue
in most CP programs, understanding how to optimally develop programs and
engage users sustainably is therefore a matter of great importance (Pettersson et
al., 2017).

2.4 Dialectical behaviour therapy

Dialectical Behavior Therapy (DBT) was initially developed as a treatment
method for women diagnosed with borderline personality disorder (Feigenbaum,
2007, p.51). Widely accepted for its initial use, DBT has also gained popularity for
treating other diagnoses. The main objectives of DBT are to enhance individual
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capabilities, enforce skilful behavior, improve/maintain patients’ motivation,
ensure change, and to assist the patient in a way which supports progress and
achievement of goals (Lungu, 2015). DBT consists of different components, mainly
structured individual training and group skills training. In terms of methodology,
psychotherapy and telephone contact with therapists have been a part of the
original program (Dimeff & Linehan, 2001, p.1).

The treatment program is often separated into different stages (1-4). The
first stage focuses on achieving behavioural control, while the following stages
aim to achieve ordinary happiness, joy and reduced personal problems among
patients (Dimeff & Linehan, 2001). In the individual training of DBT there is no
predetermined manual, but there are principles, strategies, and protocols which
the therapy is often based upon (Linehan, 2015).

Anita Lungu (2015) researched the efficiency of combining DBT and CP on
patients with different mental health disorders. Her study found that participants,
in the course of treatment, improved on all dimensions of interest: skill-use,
mindfulness, emotional dysregulation and distress, as well as psychopathology.
Further, Lungu also found that treatment with CP and DBT combined was as
satisfactory as regular treatment methods not involving CP. Overall, this may
indicate that computerized treatment methods can be a promising alternative to
traditional treatment methods.

2.5 Online interventions for mental health

The accessibility of smartphone applications for mental health (mHealth apps)
has grown increasingly over the last few years, resulting in a large number of
options on the market (Aitken, 2015). In 2015, there was reported 165.000
mHealth apps available for users on Google Play and iTunes Store, whereas 1/4
of the applications were focusing on disease treatment, and 1/3 of these where
applications for mental health.

The opportunity to improve users’ mental health with smartphone applications
can seem like a prominent solution, but there is however a need to measure how
well these applications actually work. Today, no single, standardized guide for
development of mHealth apps exist, making it harder to measure effect and success
(Bakker et al., 2016). Additionally, some of the existing applications lack valuable
functionality, and they are rarely documented by trial-based validation. From a
clinical perspective, both application benefits, harms, and acceptability can be
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evaluated through randomized controlled trials (Olff, 2015; Wykes & Schueller,
2019), while from a HCI perspective, application usability needs to be evaluated
(Inal et al., 2020). Bakker et al. (2016) suggest that all mental health apps should
be based on recognized therapy methods. Further, they also underline the need
for developers to be familiar with both with such approaches, before developing
mental-health apps.

2.5.1 Existing applications for ADHD

Previous research show that there are limited studies on ADHD in HCI literature
(Husain, 2020; Spiel et al., 2022). It is also found that most available studies on
the topic focuses on children and parental assistance, and therefore there exists a
shortage of studies focusing on treatment for adults with ADHD. Furthermore, a
lack of long-term commitment in this research field (HCI and ADHD), implying
that most research is not developed further upon publication, also limits the
research (Spiel et al., 2022).

There exist many different types of mobile applications for people with ADHD.
Primarily, such apps are created for parents tracking their children’s’ progress
and feelings, but there are also some alternatives for adults, of which some have
been evaluated in existing research. In terms of the overall quality in ADHD apps,
Păsărelu et al. (2020) conducted a systematic review of applications for ADHD on
iTunes/iOS and Google Play between 2017 and 2019. Their goal was to evaluate
the general characteristics, empirical support, and effectiveness of such interfaces.
The applications they reviewed was varying, as both self-report applications
and treatment apps with several different therapeutic methods (e.g. hypnosis,
cognitive therapy, music therapy) was analysed in the review. Importantly,
they found that there is a disproportion between research on efficiency and the
number of commercial apps in the market, as the number of apps relative to
conducted research appeared too high. They hereby underlined the need for
strong collaboration between technological developers and specialists on ADHD,
ensuring high app efficiency.

2.5.2 Useful resources

Regarding interfaces for ADHD that is related to research, there are several
findings regarding functionality that recur. Research show that implementation
of mindfulness exercises, positive reinforcements, and time management tools
have improved both users mental symptoms and ability to concentrate (Dibia,
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2016). Additionally, including information about ADHD and providing users
with knowledge about their diagnosis where found to be helpful (Ehrler et al.,
2018; Torous et al., 2018, p.249). Lastly, involvement of either health clinicians
or peer support can help users engage as they are involved with others. Peer
support can be described as the involvement of peers with similar experiences, or
similar conditions(O’Leary et al., 2017). Peer support has shown promising results
regarding engagement in treatment, prevent drop out, increase of confidence, and
mental health improvement (Alvarez-Jimenez et al., 2014; Faulkner & Basset,
2012). Furthermore, peer supports allows for peers to function as role models
for each others and enables conversations about stigma, diability, and recovery
(Davidson et al., 2012). Consequently, including peer support in gorup based
treatment program is found to be effective by adults with ADHD (Philipsen,
2012).

2.5.3 Barriers in online interventions

Engagement and user involvement is fundamental for online interventions to serve
any type of value to the user. In general, the reason for low engagement can differ
between different applications, but usability factors and safety issues are both
found to contribute to low engagement and no-use.

Engagement in online interventions

Research show that some of the reasons behind this issue could be poor usability,
concerns about privacy, lack of user-centric design and trust, and unhelpful
emergencies (Kenny et al., 2016; Torous et al., 2018). Firstly, poor usability is an
occurring issue in the field of HCI, as users may find it difficult to navigate through
the interface and its tasks. Also, a considerable lack of technical functionality may
leave the user frustrated and result in no-use. In general, these factors may induce
low or no engagement in the app, and the importance of understanding what the
users need is therefore crucial (Torous et al., 2018).

Fortunately, research show that lack of engagement can be improved by different
measures. Including health education, peer support, and therapist involvement
are all factors which are found to increase engagement (Ehrler et al., 2018; Torous
et al., 2018). Additionally, the importance of user-involvement in the developing
process, and the understanding of scenarios in which the application is used, is
repeated in both regular HCI research and in terms of developing mental-health
applications as a measure to ensure useful applications (Sharp et al., 2019).
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Safety

The General Data Protection Regulation (GDPR) from 2018, states that people
have a right to access information stored about them by companies (Intersoft Con-
culting, 2018). Additionally, GDPR introduced obligations for data management
for companies. As a consequence, as of 2018, the market of user-data consisting
of personal information is legally regulated by EU-law.

One part of mHealth apps mission is to collect user data and provide users with
some sort of insight to their own life. Privacy and concerns about security can
therefore be an issue, especially regarding the health domain (Torous et al., 2018).
Unfortunately, application safety and privacy concerns and are eminent challenges
regarding mHealth apps. Many of the existing mental health apps does not have
a privacy policy with information for users about how their data is handled, used,
and stored (Kenny et al., 2016). Particularly, low safety of personal data is a
concern of users, especially for users storing sensitive data in the process of using
such apps.

Woldaregay et al. (2018) researched motivational factors connected to prolonged
use of mobile health applications. The goal was to investigate which motivational
factors and what issues such applications face in regard to long term use. Their
research found that the study participants were sceptical to how their data was
handled and had reservations regarding privacy. The providers should therefore
be greatly interested in maintaining transparent and clear information about how
user data is handled.

2.5.4 Participation in the design process

In the process of designing online interventions for mental health, researchers and
designers should take experts’ opinions into consideration. Both clinical experts
and users has valuable insight to what such an intervention should consist of, in
terms of content and functionality.

Prominently, Flobak et al. (2021) conducted a participatory design study on how
to optimally design videos with and for ADHD patients, for an online intervention.
The goal was to discover how participants’ everyday life experiences could be
used in such an intervention. Their research found that "...careful consideration
of representing the diversity of experiences and identities of the target group is
necessary to be inclusive of a variety of identities", meaning that diversity is quite
central in a participatory design process. They further argue that including people
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with first-hand experiences of the relevant mental health issue is an appropriate
method, as this partakes in balancing the lived experience and the therapeutic
expertise in the design process.

While Flobak et al. (2021) focuses on participatory design in one specific context,
Yardley et al. (2015) researched how to generally develop successful digital
interventions in context of health. Their research proposes a person-based
approach focusing on users reporting on their own experience, which is rooted
in user-centered design methods. Further, Yardley et al states that "...users are
naturally expert at telling us what they like or dislike about interventions, but
most users are understandably less able to generate effective behavior change
techniques or good design solutions", underlining the importance of diversity in
the design process, as both users, designers and clinicians have different ways of
contributing with valuable insight.

A more critical point of view is presented by Spiel et al. (2022), they presented a
literature review on technologies designed for ADHD patients. Their goal was to
investigate, from a insider perspective (neurodivergent researchers), the existing
technologies and their research approaches, as well as their participation from
ADHD representatives in the development process, and what types of systems
that were made. Their research found that the minority of studies included
ADHD patients in the process of constructing new technology, this also applies
to neurodivergent experts. Additionally, their research found that many of these
technologies are used to mitigate ADHD symptoms which are seen as negative
or disruptive to neurotypical standards. Lastly, their research indicates that the
frames of which the study is based on can inhibit resistant from participants.
They argue that it is not enough to simply involve potential users in evaluations
of such interventions, but that participants should be included in the beginning
of the project as well as in the evaluation phase.

It is possible to fulfil therapeutic goals, and at the same time include user
experiences in the participatory design process (Flobak et al., 2021). By including
users in the whole development process, researchers and developers can achieve
insight and perspectives in which would be hard to contain without the lived
experience (Spiel et al., 2022). Nevertheless, participants in design processes are
found "less able" to create e.g. behaviour change techniques (Yardley et al., 2015),
meaning that the perspective of clinical psychologists or other relevant specialists
is present. The inclusion of users should not be at the expense of well-grounded
theory in psychology and therapy methods (Craig et al., 2008; Michie et al., 2011).
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Flobak et al. (2021) recommend that the design and research-process of new online
interventions uses a co-design approach with the target group, designers and other
experts all included in the process, underlining that "...there is no one-size-fits-all
approach to meaningful co-design".

2.6 Design Considerations

An established fact is that the principles of universal design are important when
designing applications (Story, 2001). One should also be cautious that users
with ADHD can benefit from alternative design methods (Sonne et al., 2016).
Considering that there often exist different stakeholders, it is important to both
consider therapists (clinicians) and the patient-group when designing mHealth
apps. Additionally, there are general considerations to be made when designing
mHealth applications.

2.6.1 ADHD

McKnight (2010) presented a set of design principles to be applied when designing
technology for children without excluding children with ADHD. The presented
design principles mostly coincide with ordinary design principles, and consist of
fifteen suggestions. Among other things, some of these suggestions are concerned
with limiting distractions, organize items logically, providing a calm environment,
and short textual information.

Sonne et al. (2016) present a design framework for ADHD technology, by both
conceptual dimensions and a set of strategies for development. As mentioned
previously, people with ADHD experience the disorder in varying degrees and
forms, whereas some may experience high degree of inattention, while other
struggle more with impulse control (Sonne et al., 2016, p.2). Nevertheless, the
methods for treating ADHD is highly generalized, and Sonne et al. emphasize
four main areas to focus on when creating ADHD designs:

• Providing structure: is proven to be important for the ADHD group,
as studies find this to induce a significant support in their daily life.
Particularly, the use of charts and checklists has been emphasised to be
valuable.

• Minimizing Distractions: is important to maintain optimal focus levels
among users when using the application.
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• Encouraging Praise and Rewards: can motivate the users to either finish
tasks, perform activities or obtain preferred behaviour. This is primarily
focused around kids, but could however be relevant for all kinds of user
bases.

• Integrating and reporting standardized ADHD measures: is vital to ensure
transparency and representative users, and allow researchers to further
evaluate the technology. This may be important for future work and further
development.

(Sonne et al., 2016, p.8)

Even though McKnight (2010) principles are directed at children, most of these
design principles can be applied in the design process of adult interfaces. The
principles also correlates with Sonne et al. (2016) design framework. Importantly,
when designing for people with ADHD, designers should be focused on minimizing
distractions, provide structure, clear information, include information about users
behaviour, and focusing on praise and rewards.

2.6.2 Mental health

In the process of designing applications in which focuses on mental health
(mHealth apps), there are some additional recommendations. Doherty et al.
(2010) researched how previous research could be encapsulated into guidelines for
mental health technology. The goal was to collect findings from previous research
project into a set of design-guidelines. Their research resulted in twelve guidelines
for the design process, important factors, and evaluation. Many of these guidelines
are repeated in the previous subsection, including the importance of participation
from users and health care experts. Amongst other recommendations are the
involvement of technology in which are familiar to the users due to the fact that
its easier to learn and do not acquire much resources in technical support. The
data-security is also expressed as an important focus area, ensuring that users feel
safe about products should be prioritized.

Additionally, the evaluation process need to obtain ethical approval for evalua-
tions. Systems should also be evaluated in all distinct stages. Evaluation should
happen in togetherness with users, mental health care experts, ensuring that the
product meets it intended purpose for users. Lastly, evaluating the product in
clinical practice should be included, mainly to ensure that the product usability
is adequate in the context of therapy (Doherty et al., 2010).
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2.7 Chapter Summary

Somewhere between 2-3% of adults are affected by ADHD, and this induce
different challenges in their everyday life. The symptoms vary and are vastly
individual, generates day-to-day limitations and pose long-run challenges in
patients’ lives. Research show that people with ADHD tend to have higher risk
of exclusion in terms of education, finances, and social/familiar relationships. In
regard to treatment, DBT have showed promising results by enabling ADHD
patients to cope better with difficult situations, learn new skills and change
unhealthy habits. Further, the use of CP combined with a DBT treatment
program can be of great value for patients, as CP has lower costs, higher
accessibility and provides functionality that cannot be available with the use of
traditional face-to-face therapy. The challenges of CP can hopefully be balanced
out when used in combination with traditional DBT.

Regarding design considerations, there are several key factors to be aware of when
creating applications for people affected by ADHD. Sonne et al propose four main
factors to be aware of when designing: providing structure, minimizing distrac-
tions, encouraging praise and rewards, and integrating and reporting standardized
ADHD measures. These should definitely be taken into consideration in the design
process. In sum, there are promising results from existing research on the area,
and by using principles from DBT combined with CP, the result can be beneficial
in several areas.



Chapter 3

Methodology

In order to answer the research questions of this thesis, involving users in the
process is quite essential. Therefore, a user-centred design process was chosen for
this thesis. This chapter presents methodology and methods used in this process,
including research through design methodology, methods for evaluation, and
prototyping. This thesis applies qualitative methods in the research process.

3.1 Research through design

Research through Design (RtD) is a research approach which aims to employ
methods, practices, and processes of design practice to generate new knowledge.
Zimmerman et al. (2007) propose a framework for RtD as well as a set of criteria
for evaluation. As the goal off the master-thesis is to find out how we can design
an intervention for Dialectical Behavior Therapy, we find this methodology to be
suitable as it allows for research while designing. This is especially appropriate
as there have been done limited research on the area.

The benefits of using this method includes (i) identification of opportunities
for new technology (ii) identification of important gaps in existing theory (iii)
discovery of unanticipated effects in the evaluation process (Zimmerman et al.,
2007, p.497-498).

3.1.1 Wicked problems

Wicked problems can be defined as a problem there is no definite formulation to,
no stopping rule and with solutions that are not true-or-false, but rather good-or-
bad (von Thienen et al., 2014). Zimmerman et. al (2007, p.497) underlines the
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importance of this types of problems, as they are often present in HCI research.
With wicked problems, the solution is rarely obvious, and the problem cannot be
correctly modelled. Wicked problems can also be paradoxical, for example by not
wanting to disrupt the users with notifications while at the same time wanting to
remind the user to take advantage of the intervention. The conception is a result
of the inability to use scientific methods and models to tackle different problems
with traditional methods. Further, here lies an expectation of novelty, as there
should not be a clarification of something that already exist (Zimmerman et al.,
2007, p.499).

This thesis aims to understand how we can design an intervention for adults with
ADHD by using principles from dialectical behaviour therapy. Existing research
by Lungu (2015) shows promising results on using web-based services combined
with treatment for other mental health issues. The novelty in this thesis is the
focus adults with ADHD, and the implementation of DBT principles in an online
intervention with the purpose of supporting interaction in-between group therapy
sessions.

3.1.2 Why RtD?

Research through design is suited for this thesis as it allows for an investigative
research project, as well as the ability to involve users, evaluate and make changes.
It also enables the ability to discover different aspects, potential problems, and
shortcomings. By using RtD in this project, the goal is to find the best way to
design the intervention so that it serves its purpose for the users. There is no
defined outcome, and the focus is therefor on how it can be designed in the best
way. RtD also opens up for collaborative research, which is highly relevant to this
thesis.

3.2 Design methods

This section presents the design methods and approach applied in this thesis.

3.2.1 Participatory design

Participatory design (PD) is an approach that focuses on the active involvement
of stakeholders in the process of design (Bratteteig & Wagner, 2016; Robertson
& Simonsen, 2012). Participatory design can be defined as the process of under-
standing, investigating, developing, establishing, reflecting upon, and supporting
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mutual learning between multiple participants (Robertson & Simonsen, 2012, p.2).
Over time, the focus on designing for users have shifted to also design with users
(Sanders, 2002). Using a PD approach includes the belief that people, if given the
appropriate tools, have something to offer in the design process. Consequently,
users are an essential part of the design process, contributing to decisions regarding
both design and content/features.

’Genuine’ participation describes the user as a legitimate and acknowledged
participant in the design process, not only as an informant (Robertson &
Simonsen, 2012, p.5). Involving the users in design activities, rather than limiting
their involvement through interviews, allows the users to play a more significant
part in the design process. Including users in the design process is found to be a
valuable asset to both the design process itself and to the end product, resulting
in better working technologies (Robertson & Simonsen, 2012, p.6).

Bratteteig (2021) suggests "design for, with and by users" 1 as an approach for
user-involvement. There are three main reasons for choosing this approach (i)
the knowledge base in the design process becomes more solid (ii) it is easier to
introduce new systems when the users have been part of the design process (iii)
the users of the new system have to have the opportunity for influence, especially
if it is to affect their lives (Bratteteig, 2021, p.18). Further, Bratteteig suggests
six main activities for the process of such design processes (Bratteteig, 2021,
p.198):

• Organization and planing, mapping the problem space

• Investigate practise

• Problem identification: identify needs and desire

• Evaluation criteria and demand specification

• Problem solution: materializing and concretization

• Testing and evaluation

In this thesis, a Participatory Design approach was applied, by including potential
users in all project phases. The following sections will describe the inclusion of
users in the design workshop, design sprint and evaluation.

1This is the thesis author translation and interpretation
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3.2.2 Prototyping

Prototypes allows users to interact with the artifact, and it enables communication
of design and ideas in a different way than simply communication. A prototype is
defined to be "...one manifestation of a design that allows stakeholders to interact
with it and explore its suitability" (Sharp et al., 2019, p.422). Prototypes can be
everything from paper-based sketches to advanced software, in this thesis the use
of both sketches and semi-functional prototypes in Figma will be presented. Initial
prototypes, often referred to as Low-Fidelity Prototyping does not imitate the
final product, and its lacking the future functionality (Sharp et al., 2019, p.426).
Low-fidelity prototypes are useful as they are both simple, cheap, and quick to
produce. Using this type of prototyping in early stages enables the opportunities
to explore different design ideas and explore modification. Further, High-fidelity
prototypes often resembles the final products and entails some functionality
(Sharp et al., 2019, p.428). This can be developed by both programming languages
and prototyping tools. Prototyping tools like Figma (Figma, 2022) is suitable
for high-fidelity prototyping as it both allows for design interfaces as well as
functionality. In this thesis, both low- and high-fidelity prototypes was created.
The low-fidelity prototype is presented in Chapter 4 and 5, and Chapter 6 presents
the final prototype of this thesis.

3.2.3 Establishing requirements

Establishment of requirements involves the process of defining the problem at
hand, and how to solve it (Sharp et al., 2019, p.385). It also involves understanding
the users and their capabilities, the need for support in everyday life, users goals,
tasks and contexts. Requirements can be discovered in several ways, including
targeted activities, during evaluation, prototyping and design/construction (Sharp
et al., 2019, p.386). Establishing requirements evolves with the research and
design-process. As requirements can be established at different parts of the
process, it is wise to define when this is relevant so that there is some structure
to the process. For the intervention, establishment of requirements happened
in interaction with participants. Requirements are differentiated in two groups:
functional- and non-functional requirements. Functional requirements focuses on
what the product will do, and the non-functional requirements focuses on the
characteristics of the artifact (Sharp et al., 2019, p.390).
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3.2.4 Design workshops

A design workshop is a common technique to involve the users in the design
process (Kensing & Blomberg, 1998). There is no set manual or framework on how
to preform design workshops, but Harrington et al. (2019) proposes that design
workshops are "...a spatially situated and temporally bounded coming together
of participant groups and researchers to envision new design futures, which
employ particular materials, tools, and goals." In other words, design workshops
supports collaboration between different participants working together towards a
mutual goal. In this thesis, a design workshop was conducted in advance of the
prototyping process. Section 4.3 in Chapter 4 describes the design workshop. By
focusing on participation from the beginning stages of the project, potential users
can be involved in all stages and are considered from the get go. Participants
includes both adults with ADHD, and clinical psychologists which also works as
domain experts in this context.

3.2.5 Conceptual design

To visualize how users can interact with the intended product, one can use
conceptual design. Conceptual design is the process of transforming requirements
into a conceptual model (Sharp et al., 2019, p.389-398). The purpose with
conceptual designs is to provide understanding of what the domain is, what type
of interaction, terminology and interface they will use, as well as who the user
group will be. It was created an initial conceptual model in based on the first
project phase (see Section 4.2.1), the model was expanded and updated in after
the last phase (see Section 6.2.9).

3.2.6 Design sprint

Design sprint is a framework created by Google Ventures (GV) to better tackle
issues of designing value in the product (Sari & Tedjasaputra, 2017, p.391). The
technique have gained wide spread attention, as its both applied internally for
Google products, as well as applied in the development process of award-winning
products.The goal is to validate different ideas by rapid prototyping and user
testing. The framework consist of five steps (Sari & Tedjasaputra, 2017,
p.392):
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Step 1- Understand: The teams participants evaluet the problem at hand,
potential personas, and the tools they are going to use.

Step 2 - Diverge: focus on "no stupid ideas", the participants come up with as
many ideas as they can.

Step 3: - Decide: the team decide on an idea to go further with.

Step 4- Prototype: sketching and design of prototyping idea, the focus lies on User
Interface flow

Step 5- Validate: including user-tests, this can happen several times during the
process.

This framework is often applied in teams, in this thesis the approach will be used
in varying teams, including both UX-designers and clinical experts. The process
will include establishment of requirements, low- and high-fidelity prototyping and
critiquing. This thesis applied the design-sprint method to include both UX-
designers and clinical experts in the design process. The process and results of
the design sprint is presented in Section 5.1 in Chapter 5.

3.3 Ethics

Prior to collecting data in both design and evaluation workshops, the Norwegian
Centre of Research Data (NSD) approved the project. In both workshops, there
where only taken notes on paper and no further personal information was collected
about participants. The NSD approval can be found in Appendix A. Furthermore,
participants signed a consent form which described the project, participation, and
information about data storage. The consent form can be located in Appendix
B.

3.4 Evaluation

This section describes methods of evaluation, presenting both data gathering and
evaluation methods relevant to this research. Evaluation is an indispensable part
of the design process. Evaluation involves collecting and analysing data from users
experience with the artifact (Sharp et al., 2019, p.496). The following sections
describes the evaluation methods of this thesis, focusing on data gathering,
evaluation workshop and evaluation of RtD.
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3.4.1 Data gathering

Data gathering is seen as a central part of the process of discovering requirements
and evaluation (Sharp et al., 2019, p.259-265). Sharp et al. (2019) present five
key issues which require attention to conduct a successful data gathering; Setting
goals, identifying participants, relationship with participants, triangulation and
pilot studies.

Setting goals In every data gathering process there are some forms of goal(s),
often focusing on fetching information about users, their behavior or reaction
to technology. Goals should be defined and specified before the data gathering
process and should be clearly and concisely defined. In the field of interaction
design, these goals are often informal.

Identifying participants The identification of participants can often be indi-
cated by the predetermined goals, the process of identifying participants which
fits this profile results in a study population. In most cases, the hole study
population is either not available or needed in the research project. As a result,
the use of sampling, which is the processes of choosing which participants to
include, is applied. Sampling is divided into different types of sampling, mainly
probability or non-probability sampling. The main difference between the two
approaches is the opportunity to generalize over a whole population, probability
sampling selects random participants which makes it a more generalizing approach
than non-probability sampling. This research uses non-probability sampling,
selecting participants available for evaluation rather than randomly selected
participants.

Relationship with participants The relationship between the data collector
and the participants needs to be professional. This is important as it helps
clarifying both the goal and nature of the study. This can be achieved by using
a consent form which includes information about the project, the data gathering
process and information about how participants can withdraw from the study.
This is useful as it protects both researchers and participants.

Triangulation Triangulation refers to dual perspectives when investigating a
phenomenon. There are different types of triangulations (Jupp, 2006). Most
relevant for this research is investigator triangulation, which entails that different
researchers partake in the interpretation of the collected data.

Pilot studies A pilot study is a small test run of the main study, where the
goal is to make sure that the proposed method is suitable before starting the real
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project (Sharp et al., 2019, p.230). Although pilot studies could be quite useful,
limited resources could make it difficult to conduct a thorough test trial using
real participants. In this thesis, it was not possible to conduct a pilot study.
Limited resources and a broad project scope made it difficult to test the idea
without acquiring additional resources. Therefore, feedback from colleges and
peers worked as an substitute for the pilot study.

3.4.2 Participatory evaluation: workshop

Similarly to the workshop described in 3.2.4, a evaluation workshop was included
in the last project phase. In the Evaluation workshop, the prototype was
evaluated both by participants and clinical experts. The workshop was based
on demonstration, which is a common way to evaluate the interface content and
features (Ledo et al., 2018). Demonstrations can be useful when describing the
design, purpose, and discussing the included tools. In this thesis, the evaluation
workshop consisted of the demonstration combined with a discussion of the
prototype. Participants was encouraged to ask questions, and the facilitator had
the responsibility of leading this discussion.

Based on the aim of this thesis, it was considered appropriate to use workshop
evaluation. The process and results of the evaluation workshop is presented in
Section 5.2. As the research aims to transfer DBT principles into a digital format
and provide features that support interaction in between therapy sessions, the
main focus of the evaluation was to gather participants’ insight into whether these
requirements were met. Additionally, the evaluation could provide a discussion
based upon existing features and new features which should be included in the
intervention. The method of evaluation is also consistent with the participatory
design approach, supporting the inclusion of potential users.

3.4.3 Sampling participants

The study populating consists of adults with ADHD living in Bergen, Norway.
The participants were recruited from a previous advertisement, where they
originally had been recruited from a local ADHD patient association. Participants
received a gift certificate of 400 NOK for their participation in the trial. The
inclusion criteria is; (1) the participants must be above 18 years of age, (2)
have a diagnosis of ADHD, and (3) be able to attend two physical meetings in
Bergen.
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3.4.4 Evaluation of RtD

Zimmerman et al. (2007) suggest 4 steps of evaluation in coherence with using
RtD as a research approach. The four steps are a functioning guide to what a
high quality research contribution should be, and consist of process, invention,
relevance and extensibility.

Process involves a well explained design process, so that the process can be
reproduced as well as a rational explanation of the selected methods. In regard
to this project, the process will consist of a well described design method, using
participatory design and methods for prototyping. The combined methods for
research, prototyping, and evaluation will be thoroughly explained.

Invention should contain an extensive literature review and explain how the
result improves or advance the state of the art (Zimmerman et al., 2007, p.499).
As previously mentioned, there are limited amounts of previous research on
this specific topic, but there is conducted research on web-based applications,
as described in Chapter 2. Also, there are research on related topics available
that will serve as valuable sources of information for this research. Therefore,
the invention of this research process will contribute to new knowledge and a
prototype.

Relevance is important, as it explains both the desired state, as well as why. The
goal for this project is to develop a high fidelity prototype, and during this process,
evaluate the prototype with help from the user-group. The end-goal is therefor to
create a prototype which can be used as a blueprint for further development.

Extensibility involves a well described and documented research project, en-
abling further work and available knowledge for the community. This is especially
important, as the desired product of this master thesis is to develop a high-fidelity
prototype. A well-defined prototype with design, content and functionality is key
to make this valuable for possible future technical implementation.

User evaluations enable collection of feedback from potential users during the
development process. Additionally, the evaluation of the research process is
relevant when applying RtD methodology. Section 7.2 in Chapter 7 presents
the evaluation of this thesis research process.
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3.5 Chapter Summary

This chapter have described the framework for this thesis research as Research
through Design (RtD), as well as the methods applied in both the design and
evaluation process. Table 3.1 shows the different stages of the data gathering
process, including method, why, sample size, participants, and data type.

Method Why Sample
size

Participants Data

Initial
meeting

Clarify project
scope

N=4 HCI experts and
clinical expert

Notes

Literature
review

Research
relevant
literature

N=1 Thesis author Notes

Design
Workshop

Requirements
gathering,
understanding
potential users

N = 9 HCI experts,
clinical experts
and user group

Notes

Design
sprint

Discover
requirements
and design
opportunities

N=4 HCI experts and
clinical expert

Sketches, prto-
type in Figma
and notes

User evalu-
ation

Evaluation of
the prototype

N = 8 HCI experts,
clinical experts
and user group

Notes

Table 3.1: The design process: project phases



Chapter 4

Conceptual design and requirements

This chapter aims to present the tools used in the design process, as well as the
two phases in the initial process of design. This includes a design workshop,
establishing requirements, and low-fidelity prototyping.

• The first phase of the project included a meeting, as well as a literature
review.

• The second phase included a design workshop with ADHD patients,
clinical experts and design experts. Additionally, low-fidelity prototypes
was sketched.

The author of this thesis have had the role of researcher as well as designer in the
design process. Additionally, there have been several participants in the design
and research process which are described bellow:

• Clinical psychologists (domain experts): There where two clinical
experts involved in this project. One of which participated in only the design
workshops, while the second one also participated in the design sprint and
the user evaluation.

• User group: volunteer adults with ADHD attending both design workshop
and evaluation.

• Designers: as a part of the design sprint, two designers participated in the
prototyping process.

• HCI expert: an expert in human-computer interaction was part of both
workshops
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4.1 Tools

Different tools for sketching, modelling, and prototyping were used in the design-
process. The relevant tools are described below:

Figma Prototypes were created with Figma (Figma, 2022). Figma is a vector
graphics editor and prototyping tool. Figma is especially useful when prototyping
mobile applications as it enables functionality and can be available on mobile
telephones. Figma also offer different types of UI kits for UX design, making it
less time-consuming to create a realistic-looking high-fidelity prototypes. In the
design process, two UI libraries where downloaded: the Nucleus UI: Mobile App
UI Component Library (Juinal & Budiman, 2021) and the iOS 15 UI Kit for

Figma (Banks, 2021). The UI components where mainly used for prototyping
iOS system features.

Draw.io was used to create flowcharts and conceptual models (Google Workspace
Marketplace, 2022). Draw.io is connected to Google Drive, allowing users to crate
free diagrams. The tool was used to create conceptual design models.

Miro was used to create the conceptual models (Miro, 2022). Miro provides
online whiteboards to use for visualization, and can be used both for wire-frames,
creating personas, and other sketches.

4.2 Phase one: initial ideas

The initial phase consisted of three key tasks, (1) specify the project scope and
goals, (2) collecting relevant research on similar technologies, as well as other
relevant topics to the research area, and (3) specify what the interface should
contain. The project was initialized with a meeting between project participants,
including one clinical psychologist specialized in clinical neuropsychology, one
PhD Candidate in clinical psychology, one HCI researcher, and the author of
this thesis.

4.2.1 First meeting: introducing the Companion app

The first meeting focused on the online intervention, specifying what it should con-
tain in terms of features and informational content. Both the online intervention
and the therapy intervention should build on principles from Dialectical Behavior
Therapy. As the interface should contribute to a muliti-modal intervention
focusing on emotional challenges in adults with ADHD, it was important to clarify
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what the interface needed to contain in order to meet the requirements.

In this meeting, it was discussed whether the intervention should be web
or application-based. Project participants agreed that smartphone applica-
tions would provide users with high accessibility and flexibility. A web-based
intervention was also considered, but project participants found smartphone
applications to be easier to use, and the opportunities for push notifications and
synchronizations were emphasized. Consequently, the online intervention was
decided to be a smartphone application, hereby referred to as the Companion
app.

In the meeting, clinical experts also described the specifications of the DBT
modules for emotional dysregulation. All therapy interventions based on DBT
are based on similar principles, but there is no set manual for the individual
skill training. Therefore, a plan for the therapeutic content of this intervention
was provided. This included mindfulness, emotional regulation, problem-solving,
and reducing vulnerability modules. The interventions’ modules consist of
informational content for group-therapy sessions and belonging exercises. The
therapy manual was based on eight sessions, where mindfulness and emotion
regulation would last over the course of multiple weeks.

Conceptualizing the intervention

The intervention needed to contain some specific features in order to accommodate
the treatment program.

1. Firstly, the intervention needed to support homework assessment. Users
should be able to view and complete DBT exercises in the intervention.
This is directly related to DBT as a treatment method, as skill training is a
part of it.

2. Secondly, users should be able to find useful resources in the intervention.
Such resources could consist of information about ADHD and resources on
different techniques and ways to cope better.

3. Lastly, the intervention must contain psychometric assessment forms. These
forms would serve as a way for users to report to therapists how they are
progressing in the course. Additionally, it would be a part of evaluating how
successful the treatment program was for the individual.
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A conceptual model was created to visualize relationships of the intervention and
map the main features that the application should contain (see Figure 4.1).

Figure 4.1: Proof of concept: outline of the intervention

The relationships in the conceptual model are based on the participants in this
intervention: the user, peers, and therapist. All participants attend group therapy
sessions and have access to the Companion app. The intervention consists of
the Companion app in which users can perform three main tasks: access weekly
modules and exercises, find resources, and complete psychometric assessment.
Additionally, the therapist should have access to relevant data gathered in the
online intervention.

4.2.2 Literature review: barriers and opportunities

The literature review (Chapter 2) provided insight into different topics of interest
for this thesis. The review presents several opportunities and barriers related
to similar interventions and interfaces. Additionally, design considerations to be
made are included.
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Potential of online interventions

Previous literature revealed the potential of online interventions to include (1)
online interventions can be quite cost-efficient as in-person therapy is expensive,
(2) online interventions limit logistical issues (3) enables users to work at their
own phase (4) the possibility to implement valuable features, and the possibility
of personalization provides users with a broader treatment option.

Barriers of online interventions

There are several challenges presented by literature. These challenges are mainly
connected to existing research and the lack of it. Firstly, no single standardized
guide exists for developing mental health interventions, making it difficult to
measure the effect. Second, online interventions lack valuable functionality,
making such interventions less engaging for the users. Furthermore, the lack
of participation of users in research processes is problematic. The inclusion of
potential users can provide researchers with valuable insight, which they may not
achieve independently. By including potential users in the research process, one
can achieve better working technology.

This thesis address these challenges by providing a through description of
the process and including potential users and clinical experts in the design
process.

Design considerations

The interface should meet the users’ needs and provide a logical and easy structure
for the users. Designing for ADHD users implicates further design considerations
as it is essential for the interface to be a resource and not a distraction or a source
of frustration. As elaborated in Section 2.6, users prefer the volume of content to
be minimal, as they experience a high volume of content to be tiring. This also
applies to the exercises included in the app. Too much text is found to decrease
the likelihood of users completing tasks. By providing structure and minimizing
distractions, it is found that the negative consequences of different distractions
can be eliminated (Sonne et al., 2016).



36 Conceptual design and requirements

4.2.3 First set of requirements

Based on the insight from the initial phase, requirements were set.

The functional requirements:

• Enable users to do homework and access weekly modules

• Provide relevant resources to users.

• Provide functionality witch enables psychometric assessment.

The non-functional requirements

• The Companion app must be aesthetically pleasing.

• Keep the interface-design simple and limit distractions.

• The interface should be well structured.

4.2.4 Summary

The first project phase resulted in a defined project scope and initial requirements.
The online intervention will be designed and developed as a smartphone appli-
cation (the Companion app) and consist of pre-determined therapy topics based
on DBT. Additionally, the interface should contain helpful resources and enable
psychometric assessment.

4.3 Phase two: user involvement

In the second phase of the design process the goal was to create a low fidelity
prototype of the interface. The phase consisted of a design workshop, which
included potential users and experts. The design workshop enabled valuable
insight from the workshop participants and provided several ideas/inputs to
consider in the following design process. Based on the data from the workshop, a
low fidelity prototype was created.

4.3.1 Design workshop

The workshop’s goal was to examine the needs and preferences of adults with
ADHD, focusing on what will contribute to an effective intervention. By
including users in a design workshop, we may allow the identification of novel
and unexpected perceptions, which could be otherwise overlooked.
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Participants The workshop participants consisted of a HCI expert, two experts
in clinical psychology, a designer and five potential users with an ADHD diagnosis.
All participants where resident in the Bergen area.

Design workshop The four professional participants main role was to take notes,
provide questions and contribute to discussion with project participants. Initially,
participants were presented with information about the intervention. Further, the
participants were presented with three different tasks; (1) to provide 3-5 examples
of everyday scenarios where emotions could take over or prevent them to achieve
their goals, (2) provide strategies to solve the problems from task 1, (3) discussion
of how these strategies could be transferred to a digital format.

Participants provided several everyday issues, which could be categorized into
three main categories. Firstly, participants stated that distraction was an
everyday issue. The participants explained the distraction as hindrance to get
started with different tasks. They further expressed that once they had started
the tasks, they easily found themselves distracted from it. Users suggested that
time management tools could be helpful to cope better with these issues. Following
distractions, the next main-issue was time, participants tend to experience a lack
of time, which leads to issues with being on time, as well as getting tasks done in
time. Distractions and time management can be seen in correlation, as many of
the user-statements included both. The ability to set aside time for different tasks
was difficult for the participants, as well as loosing time when distracted.

Lastly, the participants expressed several different examples involving Emotions.
The difficult emotions differed from anxiety, aggression, sadness, and inappropri-
ate reactions (e.g. laughing in wrong settings). Difficult emotions could also be
directly connected to both time and distractions as participants experienced not
feeling adequate. The participants suggested several different coping mechanisms
to deal with this, some examples were; ask for a break, leave the situation,
forgive yourself, and hand to hart. Several of the solution-suggestions are not
directly transferable to an online intervention, but will be a part of group therapy
sessions. Based on feedback and discussions of these three questions, four main
features/considerations were suggested connected to Task 3:

Journal entries

As people with ADHD often can experience difficult situations, the participants
expressed a need to reflect and document different situations. Journal entries is
a way users both can reflect on a current situation, as well as looking back to see
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how they coped in the past. It was also expressed that reflecting on problems
in the present, can be an asset to avoid similar problems in the future. One
participant expressed the need to both be able to write or leave voice recordings
in the journal, as it can be easier to express oneself with voice.

Peer-support

Participants expressed peer support to be an important asset. It was discussed
how peer-support could be used in this context, and suggestions surrounded chats,
forums, and being able to post videos and statements to the rest of the group.
The fact that participants find peer-support to be a valuable feature in such
an intervention matches previous research on similar interventions. Therefore,
it should be evaluated whether users should be able to communicate in the
Companion app. Peer support can be included in the intervention in several
ways. Some examples are feeds, direct messaging, and group chats. Although peer
support has many advantages, implementing a feature that opens for unsupervised
communication could be problematic. Unwanted communication could occur, e.g.,
by participants receiving inappropriate messages or by some participants simply
not wanting to be a part of communication outside of the therapy sessions. This
problem is solvable by, for example, including supervised communication where
therapists have the role of moderator. If such features should be included, the
intervention will require more resources than intended. Peer-support needs to
be provided in a way that supports the goals of the intervention. The clinical
expert participants where sceptic to include chats or open forums, as this either
could result in problematic communication or the need for more resources in the
intervention. It could also be argued that peer-support already is a part of this
multi-modal intervention, as the therapy-sessions are group-based.

Design considerations

Feedback regarding how information is communicated in the interface was
important to participants. They expressed that the homework assignments
connected to the treatment program should contain clear instructions on how
to complete them without to much text. Unnecessary long instructions can be
frustrating for users, leaving them unmotivated to complete tasks.

Resources

Participants suggested several resources which could be valuable in the online
intervention. For example, information about emotions and emotion identification
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was important. In cases where one feel confused or emotional, participants want
to use the application as an informational asset. Further, participants suggests
both mindfulness and yoga exercises to be a part of the application, for example
by exercises. Mindfulness is one of the predetermined topics of therapy and will
be included as a weekly module. Nevertheless, it could be extended by providing
additional resources and exercises.

Lastly, participants suggested to include a calendar function which provides them
with both opportunities to plan ahead and also a check list enabling them to
plan the day. The calendar feature in the app should be optional to use, as some
expressed no desire to use such features. This relates to the level of personalization
in the app, as the participants needs varies.

4.3.2 Establishing requirements

The process of establishing requirements post design workshop was based on
participants input, and would build further on the already established require-
ments. In this project, the therapist is both a stakeholder and a potential user of
this interface, their input is therefor important to take into consideration when
establishing requirements. Further, there are some features that needs to be
available in conjunction with the treatment program. Users’ needs to be able to
complete and deliver homework, journal the homework complement, and evaluate
the task. Additionally, the interface must contain relevant resources and the
possibility of forced psychometric evaluations.

The users expressed a need for a form of diary or possibility to journal. This
function was well received from a therapeutic point of view. The participants
should be able to journal the exercises, but it is also possible to enable a
general function for journal entries in everyday life. Further, users expressed
the importance of peer-support, enabling some form of interaction between
users/therapist. Even though the users wanted a form of chat, making it
possible to communicate directly, it was considered to be problematic from the
therapists’ point of view. The chat would need to be facilitated by a therapist
or someone responsible for the messages, but this would demand more resources.
Consequently, peer support became a additional requirement for the Companion
interface, without further specification at this project stage.



40 Conceptual design and requirements

Additional requirements

• Provide a calendar function so that users can plan ahead.

• Provide a journal in which users can track their progress.

• Provide Peer-support features.

4.3.3 Low-fidelity prototype

Initial sketches were made based on the defined requirements from the first two
phases. This prototype consists of the main features which are described in the
requirements: (1) available weekly modules with homework, (2) providing relevant
resources, (3) psychometric assessments, (4) calendar and journal features.

Figure 4.2: Low fidelity prototype of the home screen and weekly modules

Weekly modules

Figure 4.2 shows the first prototype of the interfaces home page, weekly modules
and an example of what the homework page could contain. On the home page, the
main focus is the four buttons, linking the users to either homework, resources,
calendar or journal. It is used icons as well as text to explain the content of the
different buttons. When entering the homework page, users are presented with
eight buttons linking to the weekly modules. The buttons contain information
about the weekly modules content. Additionally, a bar was added on the bottom
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of the screen, enabling users to maneuver to different parts of the interface. The
same icons used on the homepage buttons are used in the bottom bar, in addition
to the house icon indicating "home" (home page). On the weekly page, users
are presented with two buttons leading to different exercises, as well as a list of
resources.

Resources

Further, the resource and psychometric assessment pages were included in the
prototype. Figure 4.3 presents the two screens. The first screen is the resource
page, including big buttons leading to information about ADHD and other
exercises. It is not decided whether these resources should be external or
internal, meaning if all information should be contained in the app, or lead to
e.g., web based resources as ADHD Norge (interest organization for people with
ADHD)(ADHD Norge, 2022).

Figure 4.3: Low fidelity prototype of the resource centre and psychometric assessment

Psychometric assessment

The psychometric assessment should be forced and contain some questions users
must answer to be able to continue using the application. The psychometric
assessment is meant to pop-up on therapists’ request, forcing participants to
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answer the questions before the app can be used as normal. As a result, the
bottom bar is removed on this page (Figure 4.3).

Calendar and journal entries

From the main page, users can go directly to the calendar screen which includes
a regular calendar at the top of the page (see Figure 4.4). The users should be
able to add chores and appointments in the calendar, which is then added to the
to-do list which is placed underneath the calendar. The goal with this feature is
to help users plan ahead. Users should also be able to choose whether they want
to receive notifications in connection to the calendar, as some users may find it
useful while others find it distracting. Similar calendar features already exists in
most mobile operating systems today. Consequently, this feature may seem excess
to some users. Nevertheless, workshop participants requested such features to be
a part of the interface, and it could be argued that having all resources collected
in one interface could provide further structure to the user group.

Figure 4.4: Low fidelity prototype of the calendar and journal features

Lastly, a prototype screen for the journal was designed (Figure 4.4). The goal
with the journal is to enable users to express themselves in different situations.
The design-workshop participants were especially interested in being able to write
down how they cope with difficult situations in everyday life. In the top part of the
screen, there is a progress-bar implying how far the user has come in the therapy
course. Additionally, a text field enables users to write down their thoughts and
submit to the journal.
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4.3.4 Summary

The second project phase resulted in multiple requirements for the Companion
app. The additional requirements are mainly based on additional features which
workshop participants suggested. Based on requirements from the current and
the initial phase, a low fidelity prototype was created to envision how the features
could be presented in the intervention.

4.4 Chapter summary

This chapter described the first two project phases, including first meeting,
literature review and the design workshop. The goal of the initial phases was
to gain insight to what an app such as the Companion app should contain, and
how it could support interaction. The two phases resulted in several requirements
and a low-fidelity prototype of the intervention.
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Chapter 5

Prototyping and evaluation

This chapter presents the further design process and evaluation of the prototype.
Similarly to Chapter 4, the defined roles apply to this chapter as well.

The third phase is based on data from both the first and second project phases.
During the design-sprint, a updated prototype was created.

The fourth phase of the project is the evaluation workshop including potential
users and domain experts.

5.1 Design sprint

The goal of the design sprint was to finish the prototype for the upcoming
evaluation. Table 4.2 shows the activities.

Day Participants Goal

Day 1 Designer and Psychologist Critiquing of the low-fid
prototype

Day 2 Designer and UX-expert Finishing the low-fid proto-
type

Day 3 Designer From low-fid to mid-fid

Day 4 Designer and UX-expert Finish the prototype design
for evaluation

Day 5 Designer and Psychologist Critiquing from a clinical
perspective

Table 5.1: Design sprint: main activities
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The design sprint was conducted over the course of five days. The activities
were planned ahead, and both one clinical expert and two UX designers were
invited to participate in the sprint. The design sprint addresses the necessity
for triangulation (see Section 3.4.1), allowing for several perspectives on the
evaluation of the acquired data. Additionally, the involvement of other designers
enabled a broader design perspective in the process of prototyping. The thesis
author was involved in every activity, while UX and clinical experts were brought
in separately. One clinical expert was included in both the beginning phase (day
1) and the critiquing phase (day 5) to ensure that the interface met the clinical
experts’ expectations and requests. Furthermore, the prototyping phases were
done in collaboration with the designers (days 2 and 4).

5.1.1 Design critiquing and new ideas

On the first day, the meeting’s objectives were to find new solutions for
implementation of requirements, critiquing of the prototype, and identify potential
features to include.

Peer support Predominantly, the need for peer support was discussed exten-
sively. The benefits and need for peer support in such interventions are emphasized
by both workshop participants and in existing literature. According to the
clinical expert, implementing peer support can have ethical implications in this
intervention. The interface is a part of a treatment intervention, and thus, it
is under stringent protocols and guidelines regarding data handling issues and
therapy demands. Furthermore, such interventions often include sensitive and
personal information about users, making it quite resource-intensive to develop
safe solutions. Consequently, supervised communication would necessitate
resources not included in the project budget. As a result, it was discussed how to
facilitate peer support without allowing direct message exchange.

It is possible to provide a peer support feature without enabling direct messaging
between participants. One suggested solution is to enable users to communicate
by viewing and reacting to the achievements of others. Because the program
participants will be completing exercises, it was decided to incorporate a feed in
which they may report their achievements. The expert suggested that evaluating
the module exercises would be a good method to analyze and communicate how
the exercise went with the rest of the group. As a result, it was decided to
incorporate a brief evaluation form after completing each task. The form should
request information about (1) how useful the exercise was, (2) whether the user
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would like to revisit it, and (3) opportunity for other comments. Based on
this feedback, only answers from users based on predetermined options would
be posted to the rest of the group.

Contact with therapist Both existing literature and participants of the design
workshop expressed a need to be able to contact their therapist. This could serve
as a shortcut to e-mail the responsible therapist. The clinical expert was positive
about the idea of including a message feature in the interface but underlined the
need to clearly communicate to users how and when they get a response to their
submitted questions.

Exercises The weekly module and exercises pages were also discussed. The
intervention consists of an 8-week course covering different topics in which the
ADHD group can learn new skills. The clinical expert wanted the modules which
had not been covered yet to be closed for users. This was to prevent users from
running to the course by themselves. Therefore, users should only be able to
access the modules that already had been covered in group therapy sessions.

Additionally, it was discussed how to use praise and rewards to motivate the users.
The expert suggested to include a screen with a positive message where users can
choose to share their achievements or not. Research finds that praise and rewards
can be motivating for the users to finish tasks and perform activities (see Section
2.6).

Notifications Push notifications are a natural part of smartphone applications.
Nevertheless, one of the main considerations when designing for ADHD users is to
minimize distractions. In this intervention, notifications can be useful to remind
participants of weekly homework. At the same time, this can be frustrating for
some of the participants, distracting them from other weekly tasks. Consequently,
it was decided to make notifications customizable in the intervention.

Worth mentioning is the fact that users could choose to have no notifications at
all by making their operating system block notifications. Nevertheless, providing
users with personal options for notifications was seen as a prominent solution,
whereas the users know themselves best.

A list of additional requirements was created based on the feedback from this
meeting:

• Provide users the opportunity to share accomplishments in the course

• Provide short evaluation forms for users to evaluate exercises
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• Enable users to message therapists

• Disable users to visit future modules

• Include motivating message upon finishing exercises

• Users should be able to personalize notifications

5.1.2 Expanding and mapping the prototype

After establishing additional requirements, the volume of pages in the prototype
increased. It was therefor created a flow-chart to get a better overview of how the
interface should be structured.

Figure 5.1: Flow-chart visualizing the structure of the interface

The flow-chart in Figure 5.1 provides an overview of the interface. Users should be
met with the main page containing buttons for the application’s most important
features: my page, weekly modules, resources, and the journal. The peer-support
feed is placed on the main page, so users do not have to seek it specifically. The
’My page’ was added to the interface to assemble some features, both personal
calendar and settings can be found on ’my page’. The reason for removing the
calendar from the main page was based on the fact that it was not seen as useful by
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all design-workshop participants. Thus, it should not be a part of the interventions
main page.

The weekly module page contains links to the weekly exercises, but the flow chart
in Figure 5.1 is limited to one week due to the extent. In addition to access
exercises, the weekly pages can contain informational resources. The resources
may vary from week to week and can consist of written information or other
multi-modal features. These resources should be directly linked to the resource
page of the interface.

Lastly, the exercises should be evaluated by the users. Therefore, the exercise
pages link to a form where the users can answer questions. All users may not be
willing/comfortable sharing their data with the other intervention participants.
Therefore, it is optional to share information in the peer-support feed.

5.1.3 Interactive prototype

Upon establishing the interface structure, the low-fidelity prototype was trans-
ferred into Figma. The goal was to transfer the ideas from the previous days into
a mid-fidelity prototype. The focus was the transferring of the useful features,
and due to time restrictions, visual design choices such as color-choices was
not prioritized. Furthermore, the prototype was written in Norwegian because
Norwegian participants would later assess the prototype, and the finished product
would likewise be in the participants native language.

Main page
Figure 5.2 show the new main page. The main difference on the main page is
the feed of ’happenings’, which includes the username and a short description of
what has happened. Additionally, users should be able to react, and it is therefore
added both a like button and heart button to enable peer support interaction in
the interface. Further, the plan is to place an image on the top part of the main
page. These images could be customized by users or chosen by designers.

My page
When tapping ’min side’ (my page), the user is directed to the second image in
Figure 5.2. The pages’ main feature is to guide users to settings or the calendar.
Additionally, users can insert their goals directly underneath the top buttons.
The goals should be defined by the users and is an optional feature. Lastly, direct
links to both the Journal and the resources are added to the interface to enable
users to have access to most features when visiting the page.
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Figure 5.2: Prototype visualizing the "main page", "my page", and calendar

The calendar is quite similar to the low-fidelity prototype, consisting of a regular
calendar and a to-do list underneath. The calendar design resembles other
available calendars on mobile and computer applications. As discussed in Section
2.6, using a familiar design may help users to navigate and use the features.
Further, the to-do list should belong to the selected day of the calendar, and
users should be able to check of the to-do list. Furthermore, an edit button is
placed in the top right corner, which enables users to add and delete input.

Weekly modules and exercises

Figure 5.3: Error message

The homework modules can be accessed from
the main page. Figure 5.4 shows how the
prototype of the weekly modules is structured.
The lock icons on the buttons indicate whether
the module is available or not, and the color
separates these two categories as well. This
feature was added to the interface as the clinical
experts would like users to stay on the weekly
topics. If users tap the locked buttons, a error
message pops up (see Figure 5.3) informing users that the module is locked, and
the users can choose to either return to the modules or the home screen. Further,
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the top part of the page shows the progress bar, which indicates how far into the
course the user is.

Users can access the weekly module by clicking on "UKE 3" (week 3). The modules
include exercises, and the number of exercises may vary from week to week.
Additionally, two resources are available in the prototype, including other relevant
exercises and relevant information. The design of the different weekly modules
will be kept the same, but the resources and number of mandatory assignments
may vary.

Figure 5.4: Prototype visualizing modules, weekly module example, and one exercise

It was important for designers to understand the content of the weekly exercises,
especially in the context of user evaluation. To retrieve feedback on the exercises-
page design, it was created realistic examples of how this could look. The exercise
included in the prototype is an example of the DBT modules that will be included
in the intervention. Figure 5.4 shows an example of a weekly exercise. All exercises
should contain information about the duration and additional instructions on
what to do. After finishing the exercise, users can tap the "Ferdig!" (finished)
button.

Evaluation and sharing
When finishing the exercise, users are directly led to the evaluation page, (see
Figure 5.5). The evaluation page includes three questions. The first one can be
answered using the scale (0-100), the second one is a yes and no question, and
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lastly, participants can choose to elaborate on their experience. Upon finishing
the evaluations, users should be given the choice of whether or not they want to
share their accomplishments with their peers.

Clinical experts expressed that one can motivate the intervention users by using
positive reinforcements. Therefore, a "Job well done!" message was included on
the sharing screen as a successor to the task screen. Users should be able to chose
whether they want to share their accomplishments with participants. Therefore,
users are asked upon finishing the evaluation screen if they wish to share or
not.

Figure 5.5: Low fidelity prototype visualizing post-exercise evaluation and sharing

Journal and resources
The journal page (see Figure 5.6) was slightly changed as designers found a logical
error in the low-fidelity prototype. The "my log" function was changed into a list
where users can revisit previous private logs. Additionally, there was added a plus
icon on the top of the element. The plus button could be used to add new notes
to the logs. In the previous prototype, there was no visible log of previous notes,
making it difficult for users to revisit.

The resource center was made with a similar design to the front page, containing
buttons with different resources. Examples of what could be relevant and useful
for ADHD users are added to the prototype. Whether these resources could be
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links to external pages was not decided. If all resources should be internal, further
work on the design of these would be needed.

Furthermore, users should be able to personalize settings in the application
regarding push notifications. Users should be able to decide if they want
notifications on homework assignments, other users’ activities, and the calendar
function. Although users could turn off the notifications completely in their mobile
operating system, the interface should have an internal option. Some users might
find it useful to get notified about exercises, and some may additionally want
notifications from the calendar.

Figure 5.6: Prototype visualizing the journal, resources, and settings

5.1.4 Final design critiquing

In the final phase of the design-sprint, one clinical expert and the designer revisited
the requirements and conducted a walk-through of the new prototype. The
feedback resulted in additional requirements for the interface, both based on the
presented prototype and additional discussion;

• The resources should be internally available in the interface.

• Provide users with information about their data.

• Enable users to edit their profile and choose a nick-name.
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5.1.5 Summary

The third project phase resulted in a mid-fidelity prototype. Additionally,
multiple requirements was implemented and discovered in the design-sprint
process.

5.2 Evaluation workshop

The goal of the evaluation workshop was to evaluate the prototype in collaboration
with potential users. The participants were presented with the background of
the study and a summary from the last workshop. Additionally, researchers
found it important to clarify what the intervention should contain, separating
the intention with group therapy from the companion app. The prototype was
presented to the users in a group setting by walking through the interface with
clickable buttons.

Participants The workshop participants consisted of a designer, HCI expert, one
expert in clinical psychology, and five potential users with an ADHD diagnosis.
Demographically, all participants are residents of the Bergen area.

Evaluation workshop All three professional participants’ roles were to
ask questions, take notes and participate in the discussion. The remaining
participants (the ADHD group) provided information and input. The prototype
was walked through screen by screen, and applicable screens and features were
discussed during this process. This provided several topics of discussion and
general feedback from users. Most of the participants’ feedback regarded the
different features; homework and assessment, journal, peer support, calendar,
and rewards.

Homework and assessment

When evaluating the exercise page, users expressed that the text in the example
assignment was too comprehensive. It was a general consensus among participants
that the assignment text should be as short as possible, rather than giving them
to much information. Participants were positive to short yes/no questions, which
were included on the page, rather than an expectation of written answers. They
also preferred concrete answer opportunities over scales, as they found it difficult
to place their experience on such scales. Additionally, participants proposed a
function to save ’favorite exercises’, making it possible for them to save their
enjoyed exercises in some form of a list and making it easier for them to revisit.
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The exercises should also be named in such a way that users are able to understand
their content and remember them.

Journal

Participants were mostly positive to the journal function in the prototype but
had some additional suggestions regarding the feature. Firstly, participants would
like to revisit their previous notes so that they could re-evaluate situations and
emotions. It was therefore important for participants to be able to access these
notes, preferably by a log. Secondly, they would prefer the journal to possess
a ’speech-to-text’ function for noting. Some participants found it tiring to write
down situations on their phones and preferred to rather record themselves. Today,
most mobile operating systems (iOS and Android) provide speech-to-text by their
default keyboard settings. Nevertheless, this needs to be investigated further to
see what data processor agreements are needed. Lastly, it was suggested to use
a word cloud to describe their day. This could be accomplished by providing a
couple of questions to which users could respond by selecting the most suitable
word.

Peer-support

The solution of peer support was well received by the workshop participants.
They were engaged by the idea of a feed where users could support each other
and simultaneously limit unwanted communication. Participants had additional
suggestions to the content of the feed, expanding content sharing to not be limited
by tasks completed.

Firstly, participants suggested an opportunity to describe the completed exercise:
’I thought the exercise was ...’, preferable with some pre-defined words from which
they could choose. This feature could be connected to the post-exercise evaluation,
and users could choose to describe the exercise from a selection of pre-defined
words. Secondly, participants suggested making it possible to post how their
feeling, e.g. ’Tom feels ’Happy!”, by selecting between different emotions and
being able to post this to the group. It was suggested to be an extension to
the journal, enabling users to choose to share parts of their journal. Lastly,
an opportunity for therapist announcements to the group was requested. This
was expressed in the context of messaging the therapist. Participants suggested
that some messages to the therapist may be relevant for everyone in the group.
Consequently, a feature, enabling therapist to make announcements and provide
reminders, amongst other things, could be useful.
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Calendar and notifications

Regarding the calendar feature, some participants found it to be a useful asset,
while others found it to be sufficient with notifications on exercises and meetings.
Participants expressed that the calendar would be more useful if it was possible to
connect it with their other calendars. Further, the use of notifications in the app
should be quite limited, as they can be more disruptive than helpful. Participants
liked the fact that notifications could be adjusted in the applications, as several
would only prefer notifications on the ’mandatory’ part of the interventions.

Rewards

Users’ engagement is essential for this intervention, as parts of the treatment
program are app-exclusive (e.g homework assessment). Participants stated that
the app should contain engaging features such that users find it both easy and fun
to use. Additionally, suggestions on some sort of reward for using the app were
proposed. The rewards could simply be limited to reactions from other users on
their posts, or it could be provided by using different badges on how well the user
has progressed/how far he/she has come.

5.2.1 Additional requirements

Based on participants feedback the following requirements were set:

• Simplify text and concretize

• Provide pre-determined answer opportunities

• Provide functionality enabling saving of favourite exercises

• Provide word-cloud in the journal

• Enable users to share what they think about exercises

• Enable users to share emotions

• Enable therapists to make announcements

• Enable speech to text in all text-boxes

• Create a reward and badges system
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5.2.2 Summary

The fourth phase included the evaluation workshop. The evaluation workshop
resulted in a through discussion of the prototype, and enabled the discovery of
several new requirements. Workshop participants were positive to the features
included in the prototype on this stage, but requested additional features.

5.3 Chapter summary

This chapter described the third and fourth design phases, including the design
sprint and the evaluation workshop. The design sprint reviled new requirements
based on critiquing and resulted in a mid-fidelity prototype. Furthermore, the
evaluation workshop resulted in a discussion regarding existing features and
several new requirements for the further design process.
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Chapter 6

Results: final prototype

This chapter presents the final prototype. Several of the new requirements were
implemented as a result of the evaluation workshop, while some remain for future
work due to time restrictions.

6.1 Final requirements

Requirements implemented:

• Simplify text and concretizise

• Provide pre-determined answer opportunities

• Provide funcionality enabeling saving of favourite exercises

• Provide word-cloud in the journal

• Enable users to share what they think about exercises

• Enable users to share emotions

• Enable therapists to make anouncements

Requirement remaining for future work:

• Enable speach to text in all textboxes

• Create a reward and badges system
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6.2 Companion-app

The Companion app serves users multiple purposes, and the main activities in the
application are; completing weekly exercises, managing feelings and situations
in the journal, time management in the calendar, and peer support through
controlled sharing.

6.2.1 Peer-support

Peer support in online interventions has shown promising results in previous
research, indicating a positive impact on user engagement. Including such features
appropriately was a high priority during the design process. Figure 6.1 shows the
final prototype of both ’Main page’ and ’Happenings’.

Figure 6.1: Final prototype of the "main page"
and "happenings"

The main page now includes an up-
dated happenings box, where users
can view the latest updates from the
feed. In cases where users want to see
more, a button leading them to the
full feed is marked with "see more".
The peer support feed page includes
happenings divided into today, yes-
terday, and the previous. The hap-
penings are presented chronologically.
Furthermore, the therapist announce-
ment is displayed differently from the
other publications so that users can see
whether the therapist has posted some-
thing or not. Additionally, comments
about how users feel about different
tasks are placed directly under their
announcements.

Lastly, users can post status reports
on how they feel. These publications can only be posted from the journal.
The emotions which users can post are pre-defined and selected by therapists.
This limitation is due to the fact that free text allows users to write sensitive
information that may be too much for other participants to handle. Additionally,
participants can regret such publications later.
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6.2.2 Favourite exercises

The prototype contains both exercises relevant to the weekly modules and
additional exercises that can benefit users regardless of the treatment program.
A way to assemble these two categories of exercises is to provide users with a
"Favourite" list feature. Workshop participants suggested that including a favorite
list would make it easier to revisit preferred exercises. Furthermore, collecting
these exercises in one list would help users create their personal resource center.
This list was placed on both the main page (Figure 6.1) and "my page" (Figure 6.2)
of the interface so that it is easily accessible to the users. Users could either add
exercises by using the button underneath the list or by choosing to save finished
exercises to the list.

Figure 6.2: Final prototype of "My page", calendar, and settings

6.2.3 Calendar

There were limited changes made to the calendar design. On the top part of the
screen, users can access a calendar which they can maneuver through by clicking
on relevant dates (see Figure 6.2). The to-do list placed underneath the calendar
is related to the date chosen in the calendar. Further, users can add and check off
elements on the list, including chores, appointments, or other things they must
remember, by using the edit button in the top right corner. The chek-list is
provided based on participants’ feedback in the initial design workshop.
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6.2.4 Settings

For the settings page, the functionality was expanded to include profile editing
and information about user data, see Figure 6.2. The settings page is kept
relatively minimal, and a drop-down menu enables users to select the different
profile settings. In the push notification settings, users should be able to turn
on and off different push notifications, including calendar, exercises, and peer
support notifications. Workshop participants’ opinions on whether they wanted
to be notified by the different features varied in the workshops. Consequently,
providing users with the opportunity to self decide was seen as the best alternative.
Profile settings enable users to write their name or nickname, contact information,
and choose a profile picture. The contact information could be essential to
enable the messaging feature, providing the therapist a point of contact with
the participants. Lastly, the data settings should include information about how
participants personal data is being handled and stored in the intervention, keeping
the communication on data storage and handling transparent.

6.2.5 Exercises

One of the main features in terms of the therapeutic metrics is the opportunity
to complete the tasks provided by therapists. Individual skill training is one of
the two main parts of DBT, and thus a big part of the Companion app.

Figure 6.3: Final prototype of weekly modules and example of a weekly module and exercise
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Figure 6.3 presents the exercise modules, an example of a weekly module, and
an example exercise. Users can access the module page directly from the main
page and choose the current week accordingly. Weeks which are colored light
blue with an open lock, are accessible to the users, while the dark blue buttons
with the closed lock are not accessible. The color difference and icons are used to
communicate which modules are available and which are not. This ensures that
users can not run through the entire program in one week.

The example week (’Uke 3’) shows two exercises and a resource center on the
bottom part of the screen. Furthermore, the last screen shows an example exercise
where the information text is kept short and clear, explaining what to do in the
exercise.

6.2.6 Journal for post exercises

Evaluation post-exercise is a central part in DBT-skill training. Figure 6.4
presents the post-exercise journal.

Figure 6.4: Evaluation post-exercises and sharing

The evaluation/journal pro-
vides users with three ques-
tions. Firstly, users are asked
to provide a description of
their experience. Secondly,
users are provided the option
to save the exercise in their
favorite list. Lastly, the user
can provide additional feed-
back and notes, which are sent
to the therapist. It is im-
portant to note that the post-
exercise journal probably will
be expanded, as clinical ex-
perts have not decided exactly
what it should contain.

Further, users are asked whether they want to share what they have done. If users
choose to share with their fellow peers, their answer to the first question in the
post-exercise journal will be shared with the rest of the group. Examples of how
this would be presented can be found in Figure 6.1. Users who would not like to
share are directly redirected to the home page.
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6.2.7 Journal for emotions

Users who would like to journal emotions can do so by clicking the journal button
on the main page. The journal includes a progress bar connected to the course and
a log of previous journals. By pressing the plus sign, users are guided to the next
screen, where they can answer questions. Based on feedback in the evaluation
workshop, "word bubbles" were created in which the users could choose the most
suitable word to answer the questions. Additionally, the text box on the bottom
of the page enables users to write personal notes.

Figure 6.5: Final prototype of the journal

The Companion app also enables users to share emotions with their peers. The
journal was initially thought to be a private feature where users could store journal
logs on different situations. Based on participants’ feedback, it was decided to
enable sharing of emotions through the journal. Therefore, the journal functions
as both a private log and a peer support feature. Users can share how they feel by
sharing the answer to the first question in the journal. Similar to the post-exercise
journal, this feature supports DBT principles by allowing users to evaluate and
reassess. The journal could be expanded to include more questions, and the words
used in the prototype are only the designers’ suggestions.
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6.2.8 Psychometric assessment

Figure 6.6: Final prototype of the psychometric
assessment

The Psychometric assessment feature
is not connected to features that sup-
port DBT or interaction in-between
group therapy sessions. Nevertheless,
psychometric evaluation is essential to
help clinical researchers evaluate the
effectiveness of the intervention. Fur-
thermore, it can be relevant for future
evaluation of the online intervention,
and it was therefore decided to include
this feature in this thesis.

The psychometric assessment shown in
Figure 6.6 consists of a scheme with
different questions. The bottom bar is
removed, as the scheme is mandatory
in the process of researching the inter-
vention, and participants must answer
the questions. Additionally, informa-
tion about what the scheme is used for
and other relevant information should
be included above the questions.

6.2.9 Conceptual model - proof
of concept

As the requirements increased, the conceptual model was updated during the
design process. Relative to the first model, the final conceptual model shown in
Figure 6.7, also includes the journal, peer support, and therapist contact. The final
conceptual model captures the DBT-based treatment intervention but focuses on
the Companion app features and relationships.

The conceptual model includes the therapist, user, and group-therapy peers. The
peers are connected to the Companion app as the peer-support features include
posting by other group members. Additionally, the therapist is present in the in-
tervention both through the message function and therapist announcements.
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Figure 6.7: Final conceptual model

6.3 Chapter summary

This chapter described the high-fidelity prototype of the companion app for
adults with ADHD. Although the prototype entails several important features,
the prototype still has potential for improvement and further evaluation. Changes
remaining will be described in the next chapter.
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Discussion

This thesis aimed to answer the following research questions:

RQ1: How can we support interaction in-between group therapy sessions for adults
with ADHD?

RQ2: How can we design an intervention based on principles from dialectical
behavior therapy?

The goal was to investigate how we can design an online intervention based
on principles from DBT for adults with ADHD, supporting interaction between
group therapy sessions. Firstly, a literature review was conducted to investigate
state-of-the-art and previous findings regarding design considerations and useful
features. Secondly, a Participatory Design process including users in both design-
and evaluation workshops to investigate users’ perceptions and opinions to design
and content. To answer the research questions, relevant literature presented in
Chapter 2 and a Participatory Design process presented in Chapter 4 and 5 was
conducted.

This chapter provides a discussion of sever relevant topics. Additionally, the
research contribution of this thesis in light of RtD evaluation will be discussed.
Additionally, answers to this thesis research questions will be presented, and last,
the limitations of the this thesis will be discussed.
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7.1 Designing online interventions: possibilities and chal-
lenges

The thesis research is connected to a blended intervention for adults with
ADHD focusing on emotional dysregulation. The blended intervention consists
of in-person therapy in groups and a online intervention. Consequently, this has
influenced the design process and choices made in the design and research process.
In order to support interaction between group therapy sessions, it was decided to
create a mobile application.

The use of online interventions in the context of therapy has gained more
acceptance (Lungu, 2015). Online interventions tend to be cost-efficient and
provide higher accessibility and flexibility to the users (Cuijpers et al., 2009;
Newman et al., 1997). Consequently, the use of online interventions can make
it easier and more flexible for patients to commit to such treatment programs
(Newman et al., 1997). Furthermore, the opportunity of personalization makes
it easier to provide relevant functionality. One can accommodate different user
needs by providing, e.g., journal and calendar features. ADHD is a highly
individual diagnosis, and thus ADHD patients may inquire differentiated therapy.
Both design and evaluation workshops revealed a high engagement related to the
features which could be included in the online intervention.

Despite these advantages, some challenges should be considered. Online in-
terventions often suffer from high drop-out rates and low engagement. By
combining traditional therapy with an online intervention, the goal is to utilize the
opportunities of online interventions while limiting the negative consequences of
online interventions which are not combined with traditional therapy. As of today,
resources assigned to adults with ADHD are quite limited, and many patients
experience a lack of treatment options (Turgay et al., 2012).

One can argue that including online interventions in treatment programs may
enable a broader specter of opportunities to provide patients with guidance
without acquiring too many healthcare resources. While on the other hand,
demanding participation through mobile applications in such interventions could
be a source of frustration and distraction for some users. People diagnosed with
ADHD often struggle with distractions and hyperactivity, and whether or not
mobile applications are the best tool for such interventions should be further
researched. The benefits must be weighed against the potential challenges, as
it is clear that technology may enable better opportunities for future treatment
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options.

7.1.1 Design implications: useful features

In a successful online intervention, commitment and engagement are the core
factors separating successful and unsuccessful interventions. The literature review
summarized the reasons behind low engagement to be: poor usability, unhelpful
in emergencies, lack of technical features, and design flaws (Kenny et al., 2016;
Torous et al., 2018). There were several design choices made in the process of
designing the prototype of the Companion app. Chapter 4 and 5 describes the
process and the new requirements. This section discusses some of the choices
made during this process.

Homework and assessment The possibility to complete exercises is a central
part of the Companion app. Workshop participants were also quite excited about
this feature and suggested new functionality to provide a favorite list of exercises
they like. Exercises are a big part of DBT skill training and providing functionality
that enables users to retake liked exercises was seen as a great resource by clinical
experts. It was also decided to provide users with additional exercises not directly
connected to the mandatory modules to not limit the interface to mandatory tasks.
This would provide users with additional options, and may enable further skill
training.

Time management Time management tools are found to be useful for ADHD
management (Dibia, 2016), and this was also confirmed by workshop participants.
People with ADHD can often have difficulties managing time and remembering
appointments and chores (Helsedirektoratet, 2018b). Therefore, tools which may
help users keep better track of their time can be helpful. Thus, a calendar was
included in the interface on workshop-participants requests. The calendar also
consists of a checklist, enabling users to keep track of what they have done. This
feature was not seen as valuable by all workshop participants and was therefor
placed on the personal page of the app.

Journal emotions Workshop participants requested a journal to be a part of the
interface. They expressed that the opportunity to write down different situations
could be an important asset to reflecting upon daily situations. Additionally, it
was proposed to contribute to the peer support feed by posting how their day has
been. Therefore, it was decided to provide users with different answer options
so that they could post such statements without allowing for free text. This was
due to the fact that therapists did not want users to be able to post on sensitive
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topics (e.g., suicide risks).

Providing resources There were several resources included in the Companion
app. Firstly, research finds that including health education and informational
resources adapted to users’ health conditions can be quite engaging. Based on
this, resources were early included in the interface. The Companion app contains
a resource center for users to learn more about their diagnosis and to entail other
relevant resources (e.g., information about breathing techniques). Additionally,
including resources based upon user wants may lead to higher engagement.
The calendar included in the Companion app are not directly related to DBT
principles, but was suggested as a useful feature by participants. Not limiting
the inclusion to DBT related features may enable a more engaging interventions
where users can access additional resources.

Peer support The importance of peer support is established in previous
literature but was also brought up by workshop participants as an important
factor. Previous literature finds peer support to be an engaging factor in similar
interventions (Torous et al., 2018). This also applies to supporting communication
between users and responsible therapists. Consequently, the discussion of how to
include peer support in the Companion app became highly prioritized by project
participants. Although peer support often includes direct communication between
peers, this was not seen as an opportunity in this research project. The reason was
based on both available resources and limitations due to the fact that it is a part
of a larger intervention offering treatment to adults with ADHD and therefore is
under strict guidelines. The decision to include peer support by enabling users
to react to each other’s accomplishments was therefore made. This may enable a
sense of community whit out direct communication. The feed will also offer some
variety by including peer support features directly connected to the exercises,
journal entries, and therapist announcements. Additionally, the peer support
feed enables praise and rewards by enabling users to like each other’s actions,
supporting the design considerations for ADHD.

7.1.2 Design considerations

In the process of designing mHealth apps, there are several considerations to be
made. Section 2.6 describes the design considerations for ADHD and mental
health.

Designing for ADHD Providing structure is found to be important when
designing for ADHD. In structuring the Companion app, it was discussed how the
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app should be structured logically, only including relevant links on the different
pages. The structure of the Companion app is predominantly based on the main
activities.

It is also important to minimize distractions when designing for ADHD. In the
interface itself, one should focus on minimizing distractions so that users are not
presented with unnecessary content. Therefore, the app’s design was kept simple,
and the content was kept to a minimum. A different aspect is the risk that
the app itself could be distracting. Mobile applications and smartphones may
contribute to distracting users from other daily tasks. By providing users with
push notifications, some may find them more disruptive than helpful. It is difficult
to provide this user group with reminders of exercises without distracting them. It
was therefore decided that the users themselves must decide whether notifications
would be a helpful reminder or another distraction.

Encouraging praise and rewards is also taken into consideration. It was central
to discover how one could motivate the users to finish exercises and engage
in the interface. The peer support functionality in the Companion app is
highly connected to praise and rewards, especially by enabling the posting of
achievements and the ’like’ functionality, which enables peers to support each
other.

Designing for mental health It is important to be aware of the en users
in design processes, designing and developing health care technology should
involve potential users (Flobak et al., 2021; Spiel et al., 2022; Yardley et al.,
2015). In this thesis, a participatory design method was applied to involve users
both in the design and evaluation phase of the design process. Additionally,
relevant literature was gathered, and findings from previous research are taken
into consideration.

Further, mHealth applications should be based on traditions of mental health
psychology and accepted theories (Bakker et al., 2016). The Companion app
is based on DBT and is additionally a part of a larger intervention in which
participants partake in group therapy sessions. Nevertheless, the design of
the Companion app is only evaluated in the evaluation workshop and not in
connection to clinical practice. Consequently, it needs to be further evaluated
and tested in the context of use (Doherty et al., 2010).
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7.1.3 Participation in the design process

In designing mHealth interventions, being aware of both issues to avoid and which
resources to include is important. By developing and designing such interfaces in
collaboration with users and clinical experts, potential issues and/or opportunities
can easier be discovered (Spiel et al., 2022; Yardley et al., 2015).

Research finds that involving potential users in the design process can contribute
to better working technology (Yardley et al., 2015). By including users,
researchers gain the perspective of lived experience, which is difficult to gain
without user input. While including users in the design process is seen as a great
resource, the means by which they are included is essential. Users should not be
exclusively included in evaluations of systems but also in the initial stages (Spiel et
al., 2022). By only including users in the evaluation, the framework and how the
product is designed limits the users in their feedback. This also applies to research
experts, as HCI research often requires multiple disciplines, including researchers
from relevant fields is seen as decisive. In this thesis, participants included both
clinical psychologists and potential users with ADHD. The participants were
included from start to finish and partook in all stages of the design process.

Bratteteig (2021) proposed six suggestions of activities (see Section 3.3.2).
Firstly, the Participatory Design process was planned, Figure 3.1 shows the
project phases. The plan consists of two main workshops in which potential
users participated and a design sprint in which clinical experts and designers
participated. Additionally, the relevant practice was investigated through the
literature review and conversations with clinical experts. Findings in the literature
review supported the use of a Participatory Design approach in the design process
of this interface. As a result, multiple features were included in the intervention
based on participants’ input. As described in the section above, all implemented
functions were either based on clinical perceptions, ADHD participants’ wants,
and previous findings in the literature review.

It should be discussed whether or not the user involvement in the design process
was adequate. The high-fidelity prototype presented in Chapter 6 could have been
re-evaluated with a new evaluation workshop, as there were multiple changes made
to the prototype. Simultaneously, the prototype changes were mainly based on
user feedback, and no major changes separate from this were made. Additionally,
the further development process of this interface will enable researchers to test the
application in the context of therapy. This will enable more precise user feedback,
and new requirements and needs can become clearer.
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7.2 Research contribution

Process This thesis presents the process of design for the Companion app.
The research design is provided in Chapter 3, providing a argumentation of the
selected methods and methodology used in this thesis project. RtD was chosen as
the methodology for this thesis due to the fact that it acknowledges prototypes
as a source of knowledge. Additionally, RtD allows for exploratory research,
by recognising an artifact to be a research contribution in it self. Further, a
Participatory Design approach was considered to be suitable as it focuses on
involving the user in the design process. This was seen as especially important
when working with the ADHD group, as they have experiences and struggles in
which are unknown to the designer/researcher. Involvement of potential users was
essential to answer this thesis research questions.

Invention The invention was ensured based on the literature review, exploring
existing research on the topic of interventions for adults with ADHD. This reviled
several issues, recommendations and considerations for future work. Firstly,
available apps for managing ADHD is high relative to existing research, and most
existing research on the topic concerns children with ADHD and parental guiding.
Secondly, most relevant research do not involve potential users and/or mental
health experts, making it hard to measure effect and success of these interfaces.
Thirdly, studies which involve the user group, often tend to involve potential
users in evaluation of the product, making it harder for users to influence the
design and functionalities of such products. This research focused directly on
these challenges, by including users through the Participatory Design process,
enabling users to partake in the process before prototyping and implementing
features in which they find useful.

Relevance The aim of this research was to discover how DBT principles can
be transferred into an online intervention, and how the intervention can support
interaction in-between group therapy sessions. This thesis contributes toward this
goal, however, the focus has lied on what features to include both from users and
domain experts points of view and not on the usability of the intervention. Thus,
more research and evaluation is needed to understand how to best provide users
with a Companion app that supports this thesis objective.

Extensibility The design process of this research have been thoroughly
documented through the previous chapters. This include descriptions on the
design process, involvement of users and evaluation. Additionally, a set of
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requirements is presented throughout the chapters, enabling future research to
extend these requirements and apply them in further research.

7.3 Research questions

RQ1: How can we support interaction in between group therapy sessions for
adults with ADHD?

Involve When designing technology for adults with ADHD, one important factor
is to involve potential users. One way to achieve this is to include the user in the
design process, which can be done by applying the Participatory Design method
to the research. Participatory Design enables potential users to contribute to the
design process by providing information and lived experience which is unknown to
the designer. Additionally, it is important to be familiar with the therapy methods
used in the intervention. Understanding the context can help the designer better
provide functionality that is suitable to the context of use.

Consider Secondly, previous literature presented in Chapter 2 provides different
aspects to consider in the process of design. The task of supporting interaction
can be solved with a mobile application but is not limited to this technology.
Additionally, the proposed design considerations in Section 2.6 should be taken
into consideration. The technology should be helpful to the user and not provide
them with a feeling of frustration or being distracted.

Engage Lastly, including engaging features is seen as important. Online
interventions are dependent on user engagement. Including peer support is found
to be engaging, providing users with a sense of community. While traditional
peer support often includes direct communication, the high resource demand
contributed to alternative peer support. Enabling users to interact by providing
feeds where they can support each other was found to be engaging. The peer
support feature also enables users to offer each other praise and rewards, which
can be motivating for users.

Additionally, relevant exercises should be made available so that users need to
interact with the interface during participation in the treatment intervention. By
including favorite exercises, users may revisit exercises they find useful and thus
support further interaction.

Including features that support everyday situations can also support interaction.
Providing informational resources in the intervention can help users learn and
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discover new information in between group therapy sessions. This research also
finds that providing journal and calendar features in the interface could be of
value to ADHD users. Providing users with optional features which they can
choose to engage with may contribute to further interaction and participation in
the intervention.

RQ2: How can we design an intervention based on principles from dialectical
behaviour therapy?

The foundation of DBT consists of group therapy sessions and individual skill
training. While DBT-based treatment programs may vary in content and inter-
vention framework, they all build on the same principles, strategies, and protocols
(Linehan, 2015). The goal of DBT interventions is for participants to achieve
behavioral control, happiness, joy, and reduce personal problems (Lungu, 2015).
The intervention in this thesis focuses on emotional dysregulation specifically, and
the therapeutic content of the intervention was based on skill-training targeting
emotional dysregulation.

Exercises The main task of the online intervention is to contribute to the
individual skill training. The most prominent way to implement parts of DBT skill
training in the online intervention is to include the exercises and weekly modules
attached to the planned therapy. A central part of DBT is the individual training
which includes homework assignments connected to the weekly modules presented
in group therapy sessions. Providing participants with exercises through the online
intervention can also contribute to more flexibility as the exercises are available
on their smartphones.

Resources Further, providing additional resources in online interventions can
support DBT principles. Firstly, by including additional exercises, users can
choose to partake in more individual skill training than the minimum demand.
DBT also consists of informational resources which may be useful for participants
to access. Learning about skills and other relevant information provides users
with a better understanding.

Journal Additionally, keeping a journal and evaluating situations is quite central
in DBT. Thus, including journal and evaluation features in online interventions
can help support DBT. Firstly, implementing journal post-exercises enables users
to evaluate the effect of the exercise. Second, DBT focuses on evaluating daily
situations where participants experience difficult or demanding emotions. By
enabling participants to journal difficult situations and evaluate what, why, and



76 Discussion

how things happened, the intervention can support DBT principles.

Peers Lastly, even though group-skill training is mostly connected to the in-
person therapy sessions, peer support features can contribute to transferring the
dynamic into the online intervention. Peer support features are another way to
transfer DBT principles into an online intervention. Group-skill training and
therapy sessions focus on the involvement of others in similar situations, and the
peer support feature can be an extension of this supportive peer dynamic.

7.4 Limitations

This thesis has provided a description of the process, requirements, and a
prototype of the Companion app, but the application has not been developed, or
usability tested. Participants were excited about the idea, but further evaluation
and user testing is needed. Furthermore, the two workshops, which included
participants, only consisted of five adults with ADHD, which is quite limited.
The same adults participated in both the design and evaluation workshop, which
may be seen as narrow participation. As this thesis applied participatory design to
the design process, one could argue that it would be necessary to include potential
users in a second evaluation and increase the number of participants.

Additionally, the Companion app is designed to be a part of a blended treatment
intervention for adults with ADHD. Consequently, the interface should be tested
in this context, focusing on existing features, usability, and other possible
deficiencies. This thesis provides several features that can support DBT principles,
but whether the features are sufficient can not be answered. The limitations of
this study imply that more research in the development process of this interface
is needed, as the results from this thesis are limited to the beginning stages of the
design and development process. Nevertheless, the gathered data in this research
is sufficient to answer this thesis research questions.

7.5 Chapter summary

This chapter discusses the findings from the literature review and the design
process. Additionally, all research questions were answered, followed by the
limitations of this thesis.



Chapter 8

Conclusions and Future Work

The research presented in this thesis was conducted as a part of a larger research
project focusing on a multi-modal treatment intervention targeting emotional
challenges in adults with ADHD. The aim of this thesis was to design an online
intervention supporting interaction between group therapy sessions based on
principles from Dialectical Behaviour Therapy (DBT). The main contribution
of this thesis is a prototype, including several features which support this thesis
goal. Additionally, the research resulted in multiple requirements which can be
applied in future research.

Findings in the existing literature provide several limitations regarding online
interventions. Firstly, available applications for managing ADHD are high relative
to existing research, and most existing research on the topic concerns children with
ADHD and parental guidance. Secondly, most relevant research does not involve
potential users and/or mental health experts, making it hard to measure the effect
and success of these interfaces. Thirdly, studies involving the user group often tend
to involve potential users in evaluating the product, making it harder for users to
influence the design and features of such products. This research focused directly
on these challenges. Firstly, this thesis target adults with ADHD specifically.
Additionally, including users through the participatory design process enables
potential users to influence the process and partake in design decisions.

This thesis methodology was Research through Design, and a Participatory
Design approach was applied. Clinical experts and potential users were directly
involved in the design process through several project phases. The two initial
phases contributed to a set of requirements that laid the prototyping process’s
foundation. The initial prototype consisted of weekly modules and homework,
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a resource center, psychometric assessment, calendar, and journal features. In
the following phase, a design sprint was conducted. The design sprint included
clinical experts and UX experts to support the need for triangulation in the data
gathering process. A mid-fidelity prototype was created in this phase, focusing
on the requirements and findings from the initial project phases. The fourth
phase included the evaluation workshop with users and domain experts. The
evaluation workshop resulted in new requirements, mainly expanding the existing
features.

The Companion app prototype consists of several features; homework and
assessment, resources, journal, peer support, psychometric assessment, and
calendar. Most of these features support principles from DBT, focusing on
skill training. The homework feature enables users to practice new skills, and
users can evaluate and reassess post-exercise. The journal also enables users to
evaluate daily situations. These features are highly relevant in DBT practice,
enabling users to learn new skills and reassess difficult situations. Additionally,
peer support enables the extension of support in such interventions, not limiting
peer support to group therapy sessions.

It should be emphasized that the Companion app was limited to be tested as
a prototype, in which the evaluation focused on useful features and gathering
requirements. The prototype was not possible to test in the context of therapy,
and therefore the findings in this thesis are limited to the concept of supporting
interaction. Nonetheless, this thesis provides findings from several perspectives.
The features presented are found to be useful by ADHD participants and clinical
experts and support DBT principles. Thus, this thesis encourages further
development of both the prototype and a technical functioning intervention.

8.1 Future work

Based on the research presented in this thesis, there are multiple concepts
that could be interesting for future research. Firstly, the Companion app
prototype could be further developed, enabling usability testing with potential
users. Including new participants in the evaluation process could also provide
researchers with new points of view and additional requirements. In addition, an
expert evaluation, including clinical experts, could be conducted to ensure that
the features in the Companion app are sufficient and whether additional features
should be included in the intervention.
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Secondly, the Companion app could be developed for testing in context. As the
Companion app is designed to be part of a multi-modal treatment intervention,
the app should be tested with participants attending group therapy sessions.
Evaluating the Companion app in this context may induce new requirements
and design implications.
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