Halsokollen - An adaptable eHealth
technology for children with
long-term ilinesses

Exploring ways to enhance children’s involvement in their own
health care

Master’s thesis in Interaction Design and Technologies

STINA VESTERGREN KILBORN
EMMA NORDQVIST

Department of Computer Science and Engineering
CHALMERS UNIVERSITY OF TECHNOLOGY
UNIVERSITY OF GOTHENBURG

Gothenburg, Sweden 2020






MASTER’S THESIS 2020

Halsokollen - An adaptable eHealth technology
for children with long-term illnesses

Exploring ways to enhance children’s involvement in their own
health care

STINA VESTERGREN KILBORN
EMMA NORDQVIST

Department of Computer Science and Engineering
Division of Interaction Design
CHALMERS UNIVERSITY OF TECHNOLOGY
UNIVERSITY OF GOTHENBURG
Gothenburg, Sweden 2020



Haélsokollen - An adaptable eHealth technology for children with long-term illnesses.
Exploring ways to enhance children’s involvement in their own health care.
STINA VESTERGREN KILBORN

EMMA NORDQVIST

© STINA VESTERGREN KILBORN and EMMA NORDQVIST, 2020.

Supervisor: Olof Torgersson, Interaction Design division, Department of Computer
Science and Engineering

Advisor: Magnus Kjellberg, Centre of Digital Health at Sahlgrenska University
Hospital

Examiner: Staffan Bjork, Interaction Design division, Department of Computer
Science and Engineering

Master’s Thesis 2020

Department of Computer Science and Engineering

Division of Interaction Design

Chalmers University of Technology and University of Gothenburg
SE-412 96 Gothenburg

Telephone +46 31 772 1000

Typeset in BTEX
Gothenburg, Sweden 2020

v



Haélsokollen - An adaptable eHealth technology for children with long-term illnesses
Exploring ways to enhance children’s involvement in their own health care

STINA VESTERGREN KILBORN
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Abstract

The aim of this project was to explore a way of enhancing children with long-term ill-
nesses’ involvement in their own health care through technology, and to provide new
insights to the field of interaction design and children. The project was conducted
together with Sahlgrenska University Hospital in Gothenburg, Sweden. Along with
the UN Convention on the Rights of the Child, which recently has become a law in
Sweden, the request from the hospital was to create a digital tool that can be used
as the child’s own communication channel with the nursing staff, with the objective
of an increased active participation among the patients. Similar work within this
area has been done previous to this project, but they are either created specifically
for certain illnesses or cognitive impairments, or have a different objective than
this project. To meet the aim of this project, the research question What design
guidelines should be taken into consideration when designing an adaptable eHealth
technology for 5 to 18 year old children?, followed by the sub-question What is a
plausible design suggestion of such an eHealth technology, to be used by 5 to 18 year
old children with long-term illnesses within Swedish health care?, was created. The
research questions were answered by performing an iterative and user-centered de-
sign process, were methods such as ideation sessions, interviews with stakeholders
and usability tests of different prototypes of the digital tool, which came to be called
Haélsokollen, were performed. The overall result showed that the general idea of Hal-
sokollen, as well as its design, was widely appreciated and accepted by the majority
of people who evaluated it, including the different stakeholders. The 12 guidelines
created for future designs of adaptable eHealth technologies for children, concludes
a set of interesting findings made in this project, related to themes such as content,
design, interaction and experience of using an adaptable eHealth technology like
Hélsokollen. There are however still room for improvement and many suggestions
of alternative solutions, which fosters potential future development of Hélsokollen
and the design guidelines created.

Keywords: interaction design, young children, adolescents, long-term illnesses, adapt-
able interfaces, eHealth technology, web-tools.
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1

Introduction

January 1st 2020, the UN Convention on the Rights of the Child, UNCRC, became
Swedish law [65]. In short, it affirms that all children from 0-18 years old have equal
rights and that all decision making regarding a child should consider the child’s best
interest by involving his or her own opinions and thoughts related to the subject
[67]. Simultaneously, the Children’s Department of Neurology at Queen Silvia’s
Children’s Hospital in Gothenburg is working for an increased patient participa-
tion in the patient’s own health condition and in treatment of it, in order to adapt
health care in accordance with individual needs and desires. Since the department
treat patients that are between 0-18 years old, diagnosed with different long-term
or chronic neurological diseases [11], there are special circumstances which affects
the way communication of the patient’s individual needs can be done. Young chil-
dren are especially dependent on their parents doing some of the communication
for them, and due to the neurological diseases, some might have certain cognitive
and/or motoric difficulties.

Along with the UNCRC, the Children’s Department of Neurology (CN) and the Play
Therapy at Queen Silvia’s Children’s Hospital in Gothenburg are requesting a digital
tool that can be used as the child’s own communication channel with the nursing
staff, that can be adapted after those special circumstances and needs, with the
objective of an increased active participation among child patients. Some children
that are or have been patients at the CN have expressed a need to express thoughts
and feelings related to their health condition and treatments. The Play Therapy
have tried to encounter this by helping children create their own flip book, to be
used as a supporting communication tool during doctor’s appointments. Starting
from this, the CN and the Play Therapy are now requesting a design prototype of
an expanded and digital version of this tool. More specifically, it should be designed
as a digital tool used on the patient’s or caregivers’ computers, smart phones or
tablets. Patients should be able to enter and edit information, with support from
their caregivers if wanted or needed, whenever they are not seeing their doctor, or
show the information that has been entered, during doctor’s appointments. During
doctor’s appointments, nursing staff should also be able to enter certain types of
information directly through the patient’s or caregivers’ devices. The digital tool
should also be adaptable, by offering children to choose between three different
interfaces of varying complexity, to enable the tool to suit the wide age span of
5 to 18 year old children and the various cognitive and motoric difficulties among
patients.
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1.1 Stakeholders

The stakeholders of this project are first and foremost the end users of the digital tool
that this project is aiming to create a design proposal of. The end users are children
between the ages of 5-18, diagnosed with different long-term or chronic neurological
diseases, their caregivers and their nursing staff. These user groups will however
have different roles when it comes to how they will interact with the digital tool.
The main users are the children, who are supposed to be able to post information
about themselves, their thoughts, feelings and questions related to their disease and
the treatment of it, in the digital tool. The caregivers’ role will be to support their
child in the different aspects of using the digital tool, as much as needed or requested
by the child depending on age, cognitive and/or motoric difficulties and the child’s
individual preferences. The nursing staff will mainly view the information posted in
the system, and adapt the doctor’s appointments and treatments accordingly. The
nursing staff will also have the possibility of posting relevant information related to
the individual child’s disease and/or treatment, such as information about medica-
tion, for the child and his/her caregivers to view whenever they are not seeing their
doctor.

The second stakeholder is the Children’s Department of Neurology (CN) and the
Play Therapy at Queen Silvia’s Children’s Hospital, which are part of Sahlgrenska
University Hospital in Gothenburg, since they are the initiators of this project and
its main requirements. The CN are treating the children that are part of the end
user group in this project, and the Play Therapy is a department where all patients
at Queen Silvia’s Children’s Hospital can come to play, create and relax whenever
they are visiting the hospital.

The third stakeholder is the Centre of Digital Health at Sahlgrenska University Hos-
pital. This department works with questions regarding digitalization of the hospital
and are responsible for the delivery of the design proposal that is being created in
this project, to the CN and the Play Therapy.

The fourth stakeholder is Chalmers University of Technology, in which this project
is part of the master thesis course in the master’s programme Interaction Design
and Technologies.

1.2 Aim of the project

The aim of this project is mainly two things. The first aim is to provide new insights
to the field of interaction design and children. The second one is to explore ways of
involving children with long-term or chronic diseases in their own health condition
and in treatment of it through technology. Meeting these aims could have several
implications. Firstly, it could allow health care to be better adapted for each child’s
individual preferences and needs. Secondly, children could be better prepared for
taking responsibility of their own health condition and treatment the day they turn
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18 and are expected to manage their health condition themselves. Thirdly, children
could be encouraged to practice their rights in accordance with the UNCRC, and
fourthly, it could help children to be empowered because they could make their voice
heard without indirectly having their message forwarded through their caregivers.

Two different approaches will be used to meet the aims discussed above. The first one
consists of doing an investigation of what design guidelines seem to be of importance
when designing these types of eHealth technologies for children. This includes doing
a literature review of children’s abilities and development, of existing GUI guidelines
within the field of interaction design and children, as well as an exploration of new
guidelines through evaluation of the design prototypes created in this project. The
second approach is to create a design proposal of a child-friendly, digital tool for
children with long-term or chronic neurological diseases. However, the aim is to
design a digital tool that potentially also could be used by children with other types
of long-term or chronic diseases. This approach includes application of the findings
from the literature review as well as from prototype evaluations, in a high-fidelity
design prototype.

1.2.1 Research questions

To meet the aim of this project, the following research questions were created:

1. What design guidelines should be taken into consideration when designing an
adaptable eHealth technology for 5 to 18 year old children?
(a) What is a plausible design suggestion of such an eHealth technology, to be
used by 5 to 18 year old children with long-term illnesses within Swedish
health care?

1.3 Limitations

There are a several factors that limits this project in different ways. Firstly, the au-
thors have limited knowledge of the research areas related to this project. Since the
project is also bound to the contexts and circumstances provided by the stakehold-
ers, which are an academic institution (Chalmers University of Technology), health
care instances (the Children’s Department of Neurology, the Play Therapy and the
Centre for Digital Health) and end users (children, caregivers and nursing staff),
the outcome of the project is also limited by external factors in these contexts. On
the academic side, the project needs to consider academic and research correctness
as well as the amount of time and resources provided by the master thesis course
responsibles and supervisors. On the health care side, the project needs to consider
regulations related to patients, their security and rights as well as limitations re-
lated to resources and time offered by these stakeholders. Limitations related to the
end users include factors such as their availability and willingness to participate in
different parts of the design process, as well as whether caregivers give their con-
sent for their children to participate in these parts of the process. Furthermore, the
project is limited by the covid-19 pandemic that emerged during the realization of
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this project, on the spring of 2020. The pandemic caused the Swedish government
and Sahlgrenska University Hospital to put up different types of recommendations
and restrictions, such as physical distancing and visiting restrictions on the hospi-
tal, which affected the way prototype evaluations and other types of contact with
stakeholders could be done.

1.4 Delimitation

In relation to the above stated limitations, several delimitations have been estab-
lished. As mentioned in the introduction of this report, the aim is not only to allow
nursing staff to view information that their patients have entered in the digital tool
when they meet, but also for them to enter certain information themselves during
doctor’s appointments. However, since this project is an exploratory study investi-
gating in which ways technology can be used to enhance children’s involvement in
their own health care, focus will be on gathering thoughts and opinions about the
digital tool from children and their caregivers. Thoughts and opinions from nursing
staff will only be gathered from informal discussions with the staff at the Children’s
Department of Neurology (CN) and the Play Therapy, that are requesting the digi-
tal tool. Similarly, the contexts of use considered in this project will be delimited to
a hospital setting and a home setting, hence not consider other settings where the
digital tool might be used.

Due to fact that the CN and the Play Therapy are requesting a prototype of a digital
tool, in the shape of a website to be used on a computer, tablet or smart phone,
ideas about other types of tools, such as for example tangible systems, will not be
considered.

The combination of varying neurological impairments and the broad age span of
the child end users (5-18 year olds) creates numerous parameters that ideally would
be considered when designing for this user group. For this project, taking all those
parameters into account would however be a challenge too big for the scope of the
project. Therefore, a delimitation has been decided to only review design guidelines
based on age-related abilities and skills in typically developed children, without
taking the abilities in children with cognitive or motorical difficulties into consid-
eration. To fit the different age groups, three interfaces of varying complexity will
be designed, where the least complex interface will be designed based on guidelines
for children between 5-8, the medium complex interface on guidelines for children
between 9-12, and the more complex interface on guidelines for children between
13-18. However, to account for individual differences and preferences, among them
cognitive and motorical variations, the aim of the final product is to enable the users
to choose themselves which version of the interface he or she want to use, and offer
the user to further customize the background in the interface.

Since the child end users in this project are diagnosed with different neurological

diseases, there is an occurrence of children with both severe, mild and no cognitive
and /or motorical difficulties, as mentioned above. To be able to get insights about

4
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the usability, usefulness and user experience of our design, formative evaluations will
only be conducted with patients that have the cognitive and motorical ability to use
a digital tool on a computer, smart phone or tablet, as well as patients that are
able to understand and follow the instructions given during the evaluation sessions.
Further on, it was planned to recruit evaluation participants face to face during
visits at the CN, to make it easy for patients to apply for participation. Due to the
ongoing covid-19 pandemic and the related visiting restrictions, this was no longer
possible. Therefore, it was decided to also contact children in the ages of 5-18, that
were not patients at the CN and that did not have a long-term illness, to increase
the amount of possible evaluation participants.

Finally, due to this project being carried out in Sweden, together with a Swedish
hospital, the language used in the digital tool will also be Swedish. Therefore, the
prototype evaluations will only include participants that understand the Swedish
language.

1.5 Ethical considerations

In this section, all ethical considerations taken in the project are presented. When
involving children in research projects, there are many ethical aspects to take into
account. The ones that will be presented in this section are considerations that
need to be taken when involving children in the design process, and when children
are using the web, where personal and/or confidential information about them as
patients are shared.

1.5.1 When involving children in the design process

What is important to bare in mind is that the children in our target group have not
yet reached a legal age of 18. This in turn means that they cannot independently
agree to participate in research projects. Mack et al. discusses ethical aspects
of involving adolescents in research, where they mention that a researcher must
obtain informed consent from the parent/guardian before involving the adolescent
in the research [49]. Although, Pool and Peyton also emphasizes that children and
adolescents may be very vulnerable to be convinced to participate in studies by their
adult family members [56]. Precautions should therefore always be made to assure
that a child actually wants to participate, by informing the participant about the
study and his/her right to withdraw their consent of participation at any time.

1.5.2 When children are using the web

The target group in this project consist of both young children and adolescents,
and therefore, the amount of experience from using the web likely differs between
the two age groups as well as between individuals. Budiu and Nielsen [25] writes
that older children often have enough experience from using the web to understand
the concept of authentication and the use of passwords on websites. However, they
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argue that this is not always the case for younger children (under 6 years of age) or
children that are new to using the web. Since most of the child end users are older
than 6 years of age and authors will have limited insights on the amount of web-
experience among evaluation participants, the authors will inform all participating
children and caregivers that if the digital tool proposed in this project actually would
be implemented in the future, it would preferably accessed through the Swedish
e-service Healthcare Guide 1177, which is protected by the citizen identification
solution BankID. This consideration will be taken to inform participants that it
would be as “safe” to use this digital tool as any of the other e-services offered by
the Swedish Healthcare Guide 1177.

1.5.2.1 Sharing personal information

When websites ask children to share personal information, Budiu and Nielsen [25]
argues that designers should encourage children to protect their personal informa-
tion. Even though the objective of using the digital tool proposed in this project is
for patients to share personal information with parents and/or nursing staff, such
as their thoughts, feelings and questions related to their health condition, using the
digital tool will be optional as well as the type and amount of the information to be
entered. Therefore, this message should be forwarded to the users if the tool actu-
ally would be implemented, to make sure they feel that they always have power over
their own information. In an article by Lewis, he describes that adolescents ability
to consider risks and consequences regarding hypothetical situations are increasing
in the ages of 11 to 18 [47]. Therefore, it is of even more importance to get this
message across to the younger children.

1.5.2.2 Patient regulations

Much of the information to be entered in the digital tool by patients, their caregivers
and nursing staff is confidential and object for different patient regulations. For
example, all Swedish health care providers must apply the Law of patients’ data,
which includes regulations such as that only the nursing staff that are involved
in the care of a certain patient are allowed to view data about that patient [12].
This message should also be forwarded to users to remind them about the security
measures taken for the technology that is provided by Swedish health care instances.

1.6 Terminology

In this section, the terminology that will be used throughout the report will be de-
scribed.

Children: The term will refer to all children in the ages between 5 to 18. Within
this term, both the term Young children and Adolescents are included.

Adolescents: The term will refer to children in the ages between 13 to 18. This
is due to the fact that the Swedish Healthcare guide 1177 states that these are a

6
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child’s teen ages [1].

Young children: The term will refer to children 5-12, thereby all children younger
than adolescents within our target group.

CN: The term will refer to Children’s Department of Neurology, at Queen Silvia’s
Children’s Hospital (Sahlgrenska University Hospital).

CDH: The term will refer to Centre of Digital Health at Sahlgrenska University
Hospital.

Digital tool: This term will refer to the tool that was designed in this project.

Halsokollen: This is what the tool that was designed in this project came to be
called. In English, the name means approximately “The health tracker”.
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Background

In this section, research and information will be presented to state the background
and problem area of the project. The topics to be presented are long-term neuro-
logical illnesses in children, eHealth technologies for children, children and the web,
children’s participation in decision making, acceptance and adherence of technology,
and adaptable interfaces. Lastly some similar and related work will be presented.

2.1 Long-term neurological illnesses in children

Every year, the children’s Department of Neurology at Queen Silvia’s Children’s
Hospital in Gothenburg treats approximately 2000 patients with suspected or ver-
ified long-term or chronic neurological diseases, and another 1000 children are on
the waiting list [16]. Neurological diseases causes disorders in the central nervous
system, and among the most common neurological diseases are Epilepsy, Multiple
Sclerosis (MS), Stroke, Parkinson’s disease and Amyotrophic Lateral Sclerosis (ALS)
[45]. Neurological diseases can cause cognitive, motoric and/or sensoric disruptions
of varying severity, for example communication-, concentration-, intellectual- and
problem solving difficulties, mobility impairments and paralysis [45, 53].

People with long-term or chronic neurological illnesses often have continuous contact
with health care and have regular doctor’s appointments to keep track of the disease
and how it is manifested, to discuss treatments and other things related to the
disease [16]. When it comes to children, and adolescents in particular, Mack, Giarelli
and Bernhardt [49] argue that it can be even more stressful having or receiving
the message of being ill during a child’s teenage years, where great developmental
changes already occur. Additionally, Mack et al. [49] argue that it is of particular
importance for adolescents to feel that they “fit in”, and that the occurrence of
visible impairments can take a serious turn on their self esteem. Moreover, until a
child turns 18, their caregivers’ decisions weight more than the child’s when making
decisions related to the child’s care [3]. However, Holmbeck et al. [39] argue that
there are indicators suggesting that children with chronic diseases sometimes feel
overprotected by their caregivers.
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2.2 eHealth technologies for children

According to van Gemert-Pijnen, Kelders, Kip and Sanderman [68], eHealth has
become an increasingly popular way of communicating, nursing staff and patients
in between, since Internet was introduced to society. van Gemert-Pijnen et al. desi-
cribe eHealth as "the use of technology to support health, well-being and healthcare.”
[68] (p. 7). They argue that eHealth can have many beneficial properties. For ex-
ample, it can increase the access to or quality of care, but also empower patients to
be more involved and make more informed decisions regarding their health, which
is discussed in more detail in the section “Patient participation” below. When it
comes to children’s health care specifically, a study by Thabrew et al. [66] showed
that patients and their caregivers among other things desired eHealth technologies
to support their psychological needs, such as to reduce anxieties related to being
diagnosed with physical long-term illnesses. There have also been studies investi-
gating ways of enhancing patients’ engagement through the use of gamification in
eHealth technologies, but it is argued that there is not enough empirical evidence
of what impact this might have on patient engagement [58].

2.3 Children and the web

Today, almost all children in Sweden are introduced to Internet before entering ele-
mentary school. The organization Internetstiftelsen [43] have investigated Swedish
children’s (0-19 years olds) digital habits during 2019. They found that 77 % of
0-5 year olds use the Internet to watch video clips, play games or visit educational
applications and websites at home, through their families’ mobile devices. They
also report that since July 2019, Swedish pre-schools have a commitment to educate
pupils in digital competence (which is further developed through the same commit-
ment throughout elementary school), even though the use of Internet in pre-schools
yet is quite uncommon. Children between 6-10 years of age still use their caregivers’
or families’ tablets while 54 percent of the children also receives their first own mo-
bile phone. During this age, 60 % of children also start sending text- and picture
messages, and 50 % use the Internet for school purposes. Among children between
11-13, almost all have their own mobile phone, but the use of computers also start
to increase due to the fact that 63 % have received their own computer. 77 % of chil-
dren this age also start to create a digital identity through the use of social media.
Additionally, they use Internet on a daily basis as a part of their education. More-
over, children in the ages 14-16 follow the same trend as the younger ages by showing
an increased use of Internet, both in their private and educational life, preferably
through their own mobile phones but also through computers. The habits in the age
group 17-19 are approximately the same as the 14-16 year olds, with the exception
that the use of Internet is perceived as more important for educational rather than
private purposes. In summary, the use of Internet through mobile devices and com-
puters is a natural part of Swedish children’s lives, even though Internetstiftelsen
[43] argues that people’s digital competence requires continuous re-evaluation and
improvement along with the digital development in society.
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2.4 Children’s participation in decision making

Until children turn 18, caregivers are the main responsibles for their children. How-
ever, that does not mean that children’s opinions, thoughts and feelings are over-
looked. In this chapter, children’s rights and participation in decisions regarding
their health will be presented and discussed.

2.4.1 United Nations’ Convention on the Rights of the Child

The United Nations’ Convention on the Rights of the Child (UNCRC) is an interna-
tional agreement between countries to protect and fulfill children’s rights [67]. Since
the 1st of January 2020, the convention is also part of the Swedish law [65]. Because
this project has children as its main stakeholder, the UNCRC will naturally pervade
all the work in this project.

The UNCRC contains 54 chapters stating all children’s rights and the governments’
responsibilities in sustaining them [67]. Even though all chapters generally are
equally important, some are of particular relevance for this project. These include
chapter 1, 3, 5, 12-16, 23-24 and 42-45, which in summary covers the importance of
considering children’s best interests in decisions that will affect them and in society
as a whole, adult’s responsibilities in relation to children’s rights, such as helping
children to exert them and protecting them against forces that threatens their rights,
and the importance of spreading the word of the UNCRC among children and adults.

2.4.2 Patient participation

According to Street, Gordon, Ward, Krupat and Kravitz [62], active patient partic-
ipation in decision making regarding their health can improve the care’s outcome
and quality. Since the amount of patient participation varies among individuals,
they investigated which factors might affect patient participation and found that
both personal-, communication- and contextual factors can play a role.

As discussed in the section “eHealth technologies for children” above, eHealth tech-
nologies can also be used to increase patient’s participation in their own health care
[68]. There have been studies on the design of eHealth technologies for children’s
health specifically. Hung and Stones [41] compared eHealth technologies used in the
east and west parts of the world, but many technologies seems to be designed to be
used mainly by the children’s caregivers. On the other hand, there have been stud-
ies about children’s involvement in decision processes related to their health. One
study by Coyne and Harder [27] shows that children’s preferences regarding their
own involvement is dependent on the specific situation, and that the situation also
have an impact on the amount and type of support they want from their caregivers.

Research has been carried out to get insights on what type of eHealth technology-
features potentially could make children’s attitude towards health related issues

more positive. A study by Hgiseth, Giannakos, Alsos, Letizia Jaccheri and Asheim
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[42] investigated the use of healthcare games for toddlers (1-3 year olds) before,
during and after nebulizer treatments, but argues that the findings should be useful
in other pediatric healthcare situations as well. They found that healthcare games
used by this age group for example could make patients’ attitudes more positive by
allowing the user to explore treatment-related activities through play, offer reward-
ing elements and age-appropriate information about treatments. Another study by
Svedberg, Arvidsson, Larsson, Carlsson and Nygren [64] got insights on how the
implementation of the eHealth application Sisom could increase patient participa-
tion among children, as well as what implications this might have for children and
their care. For example, they report that children found it easier to communicate
about their thoughts and feelings when they could use the application and a written
version of their inner feelings as support, that they felt proud over their accom-
plishment of entering this information into the application and that they dared to
ask more questions related to their health condition and treatment. However, the
study also showed that implementation of eHealth technologies that aims at increas-
ing child-participation also require the organization, in which the technology is to
be implemented, to be willing and prepared to make changes in the way they are
currently working with children.

2.5 Acceptance and adherence of technology

The term acceptance refers to the decision of a user on how, if and when they
would use a technology, as stated by Gemert-Pijnen et al. [68]. As they continue
to describe, just starting to use an eHealth technology is usually not enough for the
technology to give the intended impact. One need to both stick with the technology
and use it as intended by the developers. This in turn is called adherence. Ludden et
al. [48] talks about the huge potential of web-based technologies in health today, but
also about the problem of non-adherence that is often the case in these technologies.
It has therefore been made clear that acceptance and adherence are two important
concepts in creating effective eHealth technologies that are used in an optimal way

[68).

2.6 Adaptable interfaces

The term adaptable interfaces refers to interfaces that can be customized by users
themselves to fit their own criteria, Wolfgang et al. says [63]. Further on, they state
that the term should not be confused with the relating term adaptive interfaces,
which refers to interfaces that change their appearance automatically according to
an algorithm. Moreover, previous comparisons between the two types of interfaces
have shown that users prefer interfaces that they can customize themselves over
interfaces that does this for them.

Along with the development of technology and user interfaces, applications are be-

coming more complex with a growing number of features, Wolfgang et al. states.
Adaptability can be said to be one solution to this problem, by allowing a user
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to customize the application and thereby optimize their screen space. A possible
negative aspect of using adaptable interfaces, Wolfgang et al. mentions, is that it
requires extensive work for programmers to implement.

Designing interface adaptability can, according to Hourcade [40], also be used as a
way to account for differences in needs and desires among individual children. He
mentions that this can be done by adjusting the complexity of an interface as well
as by allowing children to select their preferred look and feel. When a tool is being
used by children for long periods, sometimes several years, the needs and desires in
an individual child will likely also have changed after a couple of years of use, as
discussed by Joyce and Nielsen [44]. In these situations, interface adaptability could
also be an important feature.

2.7 Related work

In this section, products and research that are similar or related to this project will
be presented. For every work presented the differences to this project will be made
clear. Different tools used for different types of communication and information
exists within healthcare or are being created today. Blackstone and Pressman are
two authors who have created a handbook with collected resources and tools within
effective communication in children’s hospitals [24]. Both a similar resource from
their handbook and other applications will be presented below.

The Hospital Communication Book

This is a physical book, created by the Clear communication people Ltd, which is
meant to make communication easier between health care providers and patients
[5]. With the handbook, health care providers are for example to be able to explain
procedures, check consent and enable the patient to express symptoms, needs and
feelings. Overall, this book has some similarities to the physical flip book, called
“Delaktighetsboken” (“the book of participation”), that has been used in some cases
at the children’s Department of Neurology and the Play Therapy, at Queen Silvia’s
Children’s Hospital [16]. How the Hospital communication book differs from the
aim of this project is that it takes form as a physical book instead of an digital
tool, and that there seems to be less room for “freedom” for a patient or healthcare
provider to add their own information, in the form of text or images.

Barncancerappen

The application was created at the Children’s Department of Oncology, with sup-
port from Karolinska University Hostpital and Barncancerfonden [2]. The aim of
the app is to give parents and children, that are hospitalized for cancer at Astrid
Lindgrens children’s hospital, the information they need. What differentiates Barn-
cancerappen from this project is the fact it is specialized for children diagnosed with
cancer, that it seems to be aimed for the parents as main users and that it seems to
be more of a digital information book rather than a digital tool meant for commu-
nication and increased participation.
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Genia

Genia is a mobile application made for young people with long term illnesses [6].
Today the application is made for people with cystic fibrosis (CA) and juvenile idio-
pathic arthritis (JIA). The application for example allows the user to log symptoms,
reflect about daily activities, keep track of medicines, learn about some selected
news about CF and JIA, send reports to their doctor, invite family members to
their account and keep in touch with others with the same illness [7]. The ap-
plication differs to this project in that it is specifically aimed at two diseases, it
does not seem to be designed for children under 12 years of age and it seems to in-
corporate more complex logging of symptoms than what is necessary for this project.

mySugr App

The application mySugr Junior is a digital tool made to teach young children how
to handle their own diabetes [10]. The app uses a child friendly “diabetes monster”
and also works as a communication tool between parents and their children. What
differentiates the application to this project is the fact that it, as with Genia and
Barncancerappen, is specifically aimed at a specific diagnosis, here diabetes. Fur-
thermore, it seems to be a communication tool between children and parents, rather
than between children and their health care providers.

Sisom

Sisom is an application developed to help empower children in the ages between 6
to 12, that are diagnosed with cancer, to become more involved in their own health
care [19]. Further on, the application aims to help the children communicate easier
with their health care providers. The application does this though an interactive
animated environment where the child visits five “islands” and answers different
questions about themselves. These questions can then be discussed during meetings
with a health care providers. There are a lot of similarities between this application
and the aim of this project, but what differs between them are that Sisom is specif-
ically designed for children with cancer and that it seem to be more constrained in
how much text and drawings one can add. Moreover, Sisom does not seem to be
adapted for children in the ages of 12 to 18 and it seem to be more complex (over
80 questions) than this project’s digital tool aims to be.

Rittvisat

This is an application created by Briacke Diakoni, with the aim to enable people
to always be encountered in a correct way [4]. The target group of the applica-
tion is adults and children who have communication difficulties [13]. The aim of
the application is to display information of how for example the user wants to be
encountered, how they communicate and what they need help with. What differs
between Réttvisat and this project is that it is aimed for people with some sort of
cognitive impairments or communication difficulties and that the focus of the app
is to not to only communicate with the doctor, but with everyone the child might
encounter.
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TellMe

TellMe [26] is a mobile application to be used in special education schools in Swe-
den. The application consists of a diary, to be used by the children, and a contact
book, to be used by parents and teachers. By enabling children to write a diary
about their day in school, they can practice both reflection and to do self-reports,
Borjesson describes. The difference between TellMe and this project is that it is de-
signed to be used in a school contexts and that this application, as with Rattvisat,
is designed specifically for children with cognitive impairments or communication
difficulties.

Kind

The application Kind is made for communication and data sharing between patients
and health care providers [9]. While using the application, the patient is able to send
messages, videos/images and files back and forth to their health care providers. The
differences between the application and this project is that Kind is created to enable
communication between patients and health care providers at a distance, through
messages and videos etc.

2.8 Summary

In Sweden, at the CN at Queen Silvia’s Children’s Hospital, there are around 2000
children with suspected or verified diagnoses with long-term or chronic illnesses.
When patients are diagnosed with neurological diseases, it means that they have
some type of disorders in the central nervous system. Further on, these patients
often have continuous contact with health care. Since the UNCRC recently has
become part of the Swedish law, considering children’s best interests in decisions
that will affect them is an important matter. As discussed in the section “eHealth
technologies for children” above, eHealth technologies can be used as a way to in-
crease patients’ participation in their own health care. One reason that this might
be possible is because the use of Internet through mobile devices and computers is
a natural part of Swedish children’s lives today.

By viewing the similar and related work that has been done previously, similarities
and differences with this project were identified. A general and simple communica-
tion tool to be used between children (in the age span of 5 to 18 years) with different
long-term illnesses and their health care providers, where the tool is meant to be
used during and between appointments, does not yet seem to exist. Similar work has
been done, but they are either specific to certain illnesses or cognitive impairments,
online distance communication tools or solely informational tools. Neither have a
similar work been found that is suitable for such a wide age span. This exploratory
study therefore has a possibility to add valuable knowledge to this research area.
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Theory

In this section, theory related to the project will be presented and concluded in a
summary. Firstly, theories about child development will be presented. Secondly,
children’s participation in the design process will be presented and include the dif-
ferences between children’s and adults’ participation in research, the different roles
of children participation, and considerations to take when involving children in the
design process. Thirdly, design guidelines will be presented on how to design for web-
and app interfaces as well as how to design for system acceptance and adherence.

3.1 Child development

To meet the aim of designing an eHealth technology that is appropriate for children
as users, one should have an understanding of children’s abilities and how they de-
velop as they age [40][23].

Hourcade [40] mention Jean Piaget and Seymond Vygotsky as two of the experts
on child development, that has had a clear impact on the field of children-computer
interaction. According to Hourcade [40], Piaget proposed a theory about children
going through a set of developmental stages as they grow to become adults, where
each developmental stage take place during an estimated age span, in which chil-
dren are showing a set of typical behaviors. Furthermore, Hourcade [40] writes that
Vygotsky instead proposed the importance of social aspects in child development,
where he thought the use of language, signs and external tools could be seen as an
augmentation of cognitive processes.

Even though Piaget’s theory about developmental stages have been highly criti-
cized and there have been many contributions to the field of child developement
since, most of them have evolved from Piaget’s and Vygotsky’s above mentioned
theories [40]. However, Bekker and Antle [23] argues that it sometimes can be
difficult to interpret and apply theories of child development effectively through-
out a design process, when designing children’s technology. Therefore, Bekker
and Antle [23] have developed a collection of information cards (so called DSD
cards) on children’s cognitive, physical, social and emotional development, to be
used as a supporting tool for designers in the design process. The DSD cards
focuses on the age groups 5-6, 7-9 and 10-12, where the content is based on lit-
erature reviews on child development, Bekker and Antle’s own experiences of de-
signing and teaching about designing for children, as well as interviews with de-
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sign students and practitioners. Based on the DSD cards (can be downloaded as
a PDF here: http://antle.iat.sfu.ca/research/developmentally-situated-design/), a
summary of the abilities children are practicing in the two first mentioned age groups
can be found below. Since children up to 18 years of age are also part of the end
users in this project, the age group 10-14 will be summarized based on findings from
both the DSD cards (age 10-12), and the work by Dahl [28] and Mack, Giarelli
and Bernhardt [49] (age 10-14). The last age group, 15-18, are summarized based
on the findings reported by Dorn, Dahl, Woodward and Biro [30] and the Swedish
Healthcare guide 1177 [15].

3.1.1 Age 5-6

Children in the ages 5-6 have normally reached a physical developmental level where
they practice basic movements during both gross and fine manipulation of objects.
Their cognitive abilities lies within doing one thing at a time, for example follow
simple instructions and do simple reading and problem solving, step-wise and with a
caregiver’s support. Socially, they begin to be aware of other people’s perspectives
and to cooperate with others. On the emotional perspective, they are practicing
expressing and regulating their own strong emotions, as well as to understand others’
[23].

3.1.2 Age 7-9

Between the age of 7-9, children are normally practicing more complex physical
movements. Their cognition starts allowing them to independently focus on sev-
eral tasks and instructions at the same time, as long as they are closely related, as
well as to read longer sentences and multi-syllable words. They also begin to under-
stand and solve more complex problems, with an occasional support from caregivers.
They start to develop confidence and practice their social skills by considering other
people’s perspectives, and how to adjust their own behavior to be able to cooperate
and build trust with others. Their emotional development has reached a stage where
they begin to be able to interpret both verbal, non-verbal and conflicting emotional
cues in others. Furthermore, they begin to consider social conventions for expressing
and regulating their own strong emotions [23].

3.1.3 Age 10-14

Around the years of 10-12, children normally practice doing sequences of more com-
plex movements during both gross and fine manipulation, with accurate coordination
and repetition. They have reached a cognitive level where they practice simultane-
ous focus on several or sequential tasks of varying difficulty, sometimes intertwined
with decision making. They also practice reading of complex words and sentences,
as well as independently comprehend and solve problems. Their social abilities en-
able them to consider multiple perspectives and needs of others, to practice loyality
and intimacy. They also begin to build confidence from skills obtained in various do-
mains. Emotionally, children in this age group take other people’s emotions, as well
as their own, into account then making decisions. They also express and regulate
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strong emotions in complex social situations based on skills obtained from previous
experiences [23].

According to Mack, Giarelli and Bernhardt [49], children between 10-14 develop the
cognitive ability to answer questions of more abstract and hypothetical character
and to plan for the future, including reflecting over the impact their behavior will
have on it. Dahl [28] also argues that sensation-seeking and risk-taking behaviors
are common.

3.1.4 Age 15-18

When children enters this age group, Dorn, Dahl, Woodward and Biro [30] argues
that risk-taking typically decrease due to improved judgement of risk-taking behav-
iors and improved self-regulation in general. According to the Swedish Healthcare
guide 1177 [15], children in this age group start to have more nuanced thinking in
their late teenage years, in which they can better understand consequences, compare
alternatives to each other and analyse relationships. Although, they also mention
that the brain is usually not done being developed until a child is 20 to 25 years old.

3.2 Children’s participation in the design process

This section will describe different considerations to take when involving children in
the design process.

3.2.1 Children’s versus adults’ participation

It is only relatively recent that children have become involved in the design process
when technologies are being created for them, as stated by Fails et al. [33]. They
continue to describe that involving children in the design process is an important
and valuable aspect since children are experts in what children wants. Borjesson
mentions that adults do not just have a hard time remembering how it was being a
child, being a child today is also very different from being a child just a few years
ago [26]. Faber et al. also states that involving children with disabilities in the
design process may be even more important, since this perspective is even harder
for a non-disabled adult to understand [34].

Even though children can participate in the design process as adults do, they do
need different support because of their developmental differences [33], which was
described in the section “Child development” Some differences, that Fails et al.
mentions, may be that children need more breaks than adults do, due to their
shorter attention span, and that methods need to be modified to be more suitable
for children. Another difference can be that children are more open minded than
adults, which can enable them to come up with more creative ideas. In the next
section, a description of the different levels of involvement a child can have in a
design process will be described.
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3.2.2 Children’s roles in the design process

When involving children in the design process, they can have different levels of in-
volvement. In her work, Druin describes a framework where she divides children’s
involvement into five different roles: wusers, testers, informants, or design partners
[32]. She defines each of these roles based on the three underlying dimensions: rela-
tionship to adults, relationship to technology and the goals for inquiry, see Figure 3:1.

Relationship to adults
<— : : :

indirect  feedback  dialogue elaboration

Relationship to technology
< : —p

ideas prototypes product

Goals for inquiry
«4— : } >

educational impact of better usabilty
theory technoogy or design

Figure 3.1: The underlying dimensions to each role, as described by Druin [32].

Druin describes that when a child has a role as a User, he/she is a user of a tech-
nology while adults try to understand the child’s activities using different methods.
With this role, the technology is not being developed or changed continually. The
purpose can instead for example be to better understand children’s process of learn-
ing. When a child has a role as a Tester, Druin states, children test prototypes of
technologies under development, to help shape them before they are released. In this
role, children are not involved until the first prototypes have been made. Further-
more, Druin states that in the role of an Informant, the children can be involved in
various stages of the design process, depending on when researchers believe children
can inform them. Children in this role can therefore be providing information and
feedback both before and after a product is created. Lastly, Druin talks about the
role of children as Design partners, where children’s and researchers’ input are con-
sidered equally important. Children can for example help perform certain methods
together with the researchers.

Today, there are several design approaches which are created to involve children in
the design process in different ways [33]. Large et al.[46] describes seven of these
approaches and places them on a scale from low to high, based on the level of in-
volvement of the children. To name some of the approaches, user-centered design
receives a low score on the scale. This is due to the fact that users typically have
little or no control over the design process itself, except for providing design feed-
back. The involvement of the children in this approach could perhaps be said to be
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testers or users.

On the higher end of the scale the approach called cooperative inquiry receives the
highest score. This approach involves children as design partners and aims to in-
volve them throughout the whole design process [31]. Bonded design [46] is the
design approach with the second highest score. This approach is inspired by, among
others, the cooperative inquiry, but instead aims to involve children as a mix be-
tween informants and design partners. Informant design is the approach that is
placed in the middle of the scale and involves children as informants [46]. Scaife
et al. [59] says that by involving children as informants, one might get answers to
what is not known, rather than just confirming knowledge. Further on, he believes
that the role of informants is a good approach since one should not treat children
as full design partners, as they do not have the knowledge, expertise or time for that.

Among the approaches and thereby roles of involvement of children, the role of
children as informants was chosen for this project. This is both due to the fact that
this design approach has been shown to be beneficial [59]] and due to constraints in
time and resources to involve children at a higher level.

3.2.3 Considerations when involving children in the design
process

In this section, some aspects to take into consideration when involving children in
the design process will be presented. First, some general considerations to bare in
mind when involving children will be presented and later some considerations specif-
ically aimed for adolescents.

As mentioned above, adults have a hard time remembering how it was to be a child
[26]. This implies that one needs to bare in mind that, when designing for children,
adult researchers’ memories might unintentionally bias their work [56]. Another as-
pect to bare in mind is the balance of power between children and researchers [52].
Hourcade states that since a power imbalance can disrupt the gathering of important
information in research with children, researchers must focus on empowering them
[40]. An example of this, he mentions, could be to tell the children how important
their input is and how they are experts at being children, which the technology is
to be designed for.

Accessing participants’ meanings could also be more difficult when talking with chil-
dren than with adults, Morgan et al. describes [52]. They continue to say, that it is
therefore important to probe and clarify questions, to make sure that the children
properly understands them. Further on, children might sometimes not want to an-
swer questions if they think that the adults already know the answer to it. Morgan
et al. states that one strategy to counter this could be for the facilitators to use a
stuffed animal to talk to the children. Further on, they mention that when involving
shy children in the design process, using a combination of activities such as drawing
and role playing could help the child to participate more easily.

21



3. Theory

The social context is also important to bare in mind when performing research with
children, since it could influence how children respond to questions, Morgan et al.
says [52]. Two examples they mention one could bare in mind is the seating arrange-
ments and to include warm-up activities. Hazel [38] also discusses that researchers
could dress informally and try to refer to popular culture when discussing with the
children.

Alper et al. [17] discusses in their article about how to design for children with
special needs and emphasize four important aspects to reflect upon throughout the
design process. They are deep engagement, to understand which needs are special
for this target group; interdisciplinarity, where designers need to extract knowledge
from several domains that are related to children with special needs (for example
special education); individuality, where the technology to-be-used need to address
individual rather than general needs and preferences within this target group; and
practicality, where designers need to consider other artifacts that might be used
along with the technology, and hence might impact the use.

3.2.3.1 Specific considerations when involving adolescents

Talking more in particular about considerations for adolescent-focused research,
there are some specific aspects to bare in mind when involving them in research pro-
cesses. Poole and Peyton mentions that adolescents can be temperamental about
their involvement in research [56]. This meaning that they might drop out of a
research project or just not actively participate when it is ongoing, even though
the potential benefits are high for them or they were excited at the beginning of
the study. Mack et al. states that it might be even harder to make adolescents
participate if they have a chronic illness or other special needs [49]. They say that
adolescents might even reject to participate if the research title reminds them of
their illness and how they are “different” from other children. Therefore, as Poole
and Peyton says [56], one needs to present the study in a thoughtful way so it can
be accepted by adolescents.

3.3 Design guidelines for graphical user interfaces

When designing graphical user interfaces, there are numerous of design guidelines to
help designers create adequate designs. Many of these also applies when designing for
children, though sometimes, the recommendations vary. As children are a developing
user group with differing needs and desires between young children and adolescents,
the guidelines also differs between those age groups [44]. This section will discuss
the general design recommendations when designing graphical user interfaces for
children, websites and mobile applications as well as for for technology acceptance
and adherence, and in which ways they differ from design recommendations for
adults.
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3.3.1 Designing web and app interfaces

When it comes to the design of web and app interfaces for children, Sherwin and
Nielsen [60] argues that designers should stick to the general user interface con-
ventions and recommendations about simplification of designs, that is being used
when designing for adult audiences. Since some guidelines are specific for the design
of interfaces intended for young children, and some for adolescents, they will be
discussed separately below.

3.3.1.1 Age 3-12

In the age group 3-12, the guidelines presented by Budiu and Nielsen [25] as well
as by Sherwin and Nielsen [60], whose work builds on Budiu and Nielsen’s, relate
to topics such as navigation, literacy, sizing, type of content and the use of images,
animations and sound effects. Some of the recommendations when designing for
this age group, that differs greatly from those for adults, include the use of real-life
metaphors such as spatial navigation, animations and sound effects.

3.3.1.2 Age 13-18

For the age group 13-18, Joyce and Nielsen [44] present guidelines that in some
ways are more alike the recommendations used for adults, and in some more alike
the guidelines used for younger children. For example, they argue that some ado-
lescents appreciate the use of animations and sound effects, as long as it they are
used to a limited extent. Additionally, they prefer not being required to read loads
of text. Furthermore, the adolescent guidelines that are more similar to the adult
ones include ways of accessing more information, such as through scrolling. More-
over, there are guidelines that seem to be of more importance for adolescents than
for adults and young children, because opposing them seem to have more negative
consequences on how they view a design than on the other two user groups. For
example, adolescents prefer information to be presented in smaller chunks to avoid
distraction. Designers should also think about using an age-appropriate wording
(preferably more simple than advanced), as well as to balance the amount of inter-
active and static content.

3.3.2 Designing for acceptance and adherence of technology

There are different strategies today that aims to tackle non-adherence of technology.
The Persuasive Systems Design Model (PSD model) by Oinas-Kukkonen and Harju-
maa [54] is one of them, and Gemert-Pijnen et al. [68] states that it is an important
model for increasing engagement and adherence of technologies that has the aim to
change behaviors. They also mention that the PSD model provides a framework to
help decide what kind of persuasive features could be added to an eHealth technol-
ogy. Oinas-Kukkonen and Harjumaa presents four different categories of persuasive
system principles, thereby Primary task, Dialogue, System credibility and Social
support [54]. Within each category, design principles are presented together with
examples of requirements and implementation.
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Another strategy for acceptance and adherence is described by Ludden et al. in
their article [48]. They discuss three design approaches, namely Personalization, to
use Ambient information and to use Metaphors.

When designing for acceptance and adherence, it could also be of value to keep
users’ goal of visiting a website or application in mind. Young children typically
visit websites and apps for entertainment [60], whereas adolescents’ approach is
more goal-oriented, even if it sometimes include being entertained as well [44].

3.4 Summary

In summary, many changes occurs in children’s physical, cognitive, social and emo-
tional abilities as they age. This in turn needs to be taken into consideration when
designing technologies for children, as well as a few other considerations related to
them being involved in design processes. There are also many design guidelines
available for designing technologies for children, where the work by Sherwin and
Nielsen is one example. To make children accept a technology and continue using
it, there are also certain strategies one could use as a designer, such as the Persua-
sive System Design model. Depending on the design approach, children can also be
chosen to be involved in a design process in four different ways, thereby as users,
testers, informants or design partners.
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Methodology

This chapter aims to give an introduction to the design approach used in this project,
as well as to describe all scientific methods that were considered. A short description
of possible advantages and disadvantages for using a method in this project is also
provided per each method. The methods are divided into two categories, which are
“Methods aimed for children” and “Other relevant methods”. The methods are also
separated into two subcategories, which are methods for ideation and methods for
evaluation and iteration. Worth mentioning is that the methods placed in the section
with “methods aimed for children” contains all methods that might be suitable for
designing with children. The section therefore also includes some methods that
could be used with adults as well.

4.1 Design approach

Due to the fact that the aim of this project is to explore and create a first design
proposal of a digital tool, the design process will not include any summative eval-
uations. Instead, focus will lie on methods for ideation, prototyping, iteration and
formative evaluation. Since the project addresses a wicked problem, which is often
the case in design research [35], the aim is also to use methods that can help create
theories of what might be a good design rather that what is a good design, as de-
scribed by Zimmerman and cited by Gaver [35].

Rittel and Webber (cited in Gaver [35]) describes wicked problems as complex prob-
lems that are not pre-defined, and therefore, there are no pre-defined or “correct”
answers or solutions. The Interaction Design Foundation [8] argues that these types
of problems, that are complex and ill-defined, benefits from using the lifecycle model
Design Thinking. There has, however, been earlier proposed lifecycle models within
the closely related field of software development, one of them being The Waterfall
model. Markopoulos, Read, MacFarlane and Hoysniemi [50] writes that this model
presents a process that is divided into a distinct set of steps, where each step is
completed before proceeding to the next. The process also proceed forward towards
the next step and does not revisit already completed steps. The Design Thinking life
cycle model on the other hand, as described by the Interaction Design Foundation
[8], is iterative, meaning that the different stages are revisited as new insights about
the problem to-be-solved arises. They also argue that there are different views on
which stages the model should contain, but the version presented by the Interaction
Design Foundation consists of the following five stages: Emphasise, Define, Ideation,

25



4. Methodology

Prototyping and Test. This model is based on a proposition from the Hasso-Plattner
Institute of Design at Stanford, which The Interaction Design Foundation mention
is one of the most successful universities when it comes to teaching about design
thinking. The five stages and how they relate to each other are shown in Figure 4:1.

DESIGN THINKING: A NON-LINEAR PROCESS
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Figure 4.1: The five stages of the Design Thinking life cycle model, as described
by the Interaction Design Foundation [8].

4.1.1 Design thinking process

The Interaction Design Foundation [8] describes the Emphasise-phase as the stage
where the design team try to understand a given problem. Putting their own as-
sumptions and prejudices aside, they try to understand the potential future users
of an interactive technology and the context where it will be used. By immersing
themselves in the physical environment where these people act, and investigating
their thoughts, feelings and behavior, design partners can get an understanding of
the needs and desires among users. The Define-phase is where the design team put
together and analyze the information gathered in the Emphasize-stage, to find po-
tential patterns and trends among user needs and behaviors. The findings are then
used to define the problem space, which serves as a base for all decision making
throughout the design process. In the next stage, the Ideation-phase, the design
team try to come up with innovative ideas on how the identified problem could be
solved. By evaluating how well the ideas meet user needs and desires, one or more
ideas can be selected for further investigation in the upcoming stages. The next
stage is the Prototyping-phase, where each idea is actualized into one or more sim-
ple versions of the final idea, in the form of low- and medium fidelity prototypes.
People in and/or outside the design team can test and provide feedback on the

26



4. Methodology

prototypes, which is used to inform design choices for upcoming prototypes. The
fiftth and final stage is the Test-phase, where a more high-fidelity prototype is tested
and evaluated by the user group. Since the design thinking process is iterative, this
stage often take design teams back to one of the previous stages, depending on the
findings made.

4.2 Scientific methods

In this section, the scientific methods that were considered to be used in the project
are discussed.

4.2.1 Methods aimed for children

4.2.1.1 Problem definition and ideation methods

Observation

The method, in which researchers observe children and adults, is a common and
practical method to use when working with children [40]. A good reason for using
the method in this project is because children in young ages sometimes can have
difficulties in describing verbally what a technology designed for them needs [31].
On a more negative note, Hanington et al. mentions the importance of not falling
into the trap of only trying to find “what you are looking for” during observations
[37].

Interviews

There are a a lot of different types of interview techniques today that have been used
for gathering both qualitative and quantitative data from children, as described by
Hourcade [40]. Mack et al. [49] discusses in his article, about interview techniques
with adolescents, that depending on a child’s developmental level and level of ner-
vousness, one might need to rephrase interview questions several times to make them
more understandable. The opinion, of the authors of this report, is that it could pos-
sibly be both a negative and a positive aspect for using interviewing as a method. It
is negative since it might require a lot of time and effort to ask appropriate-leveled-
questions to children. At the same time, the fact that one can rephrase and tailor
questions during an interview is also a very positive matter, which makes it a use-
ful method for this project that aims to design for different children in different ages.

Mission from Mars

The Mission from Mars method is a method for requirements gathering and brain-
storming [40]. The method, which is created by Dindler et al. [29], leads children
to believe that they are talking to a martian that wants to learn about their lives.
An advantage of the method, described by the creators, is firstly that it is a playful
method for both children and designers. Secondly, due to the shared narrative space,
the method also makes it possible to ask questions that might be weird to ask in
a more normal setting. The opinion of the authors of this report is therefore that
the method could be useful in this project to spark interesting ideas and thoughts
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from the children during the early phase of the design process. The creators of the
method however mentions that a possible negative aspect is that it has only been
tested to work with children in a limited age span, around the age of 10. This fact,
and that it seems to require quite some time to perform, are negative aspects that
needs to be out-weight by positive ones, for the method to be used in this project.

Child-persona technique

In the Child-persona technique, designers create “fictional children” whom they can
reference to in the design process [33]. Fails et al. further describes that the method
is a good supplement in design research when there is no possibility to involve real
children in the design process. Antle [18] describes in her article that, even though
it might be better to use personas than no child-involvement at all, there is still a
risk that the designers create an incorrect conceptualization of how the child-user
will really be. The decision, on whether the method should be used in this project
or not, is then mostly dependent on how many children that can be involved in the
design process.

KidsReporter

The KidsReporter method is also a method for requirements gathering and brain-
storming [40]. In this method, the children themselves gather information by playing
the role as a journalist [29]. The creators of the method, thereby Bekker et al. [22],
mentions that a possible disadvantage of the method might be that it requires a lot
of planning. Although, they do mention that this is outweighed by the benefits of
the method. The benefits, which Bekker et al. mentions, are that it is appealing
and fun for children and that it combines many techniques for retrieving informa-
tion. For this project, the time available for requirement gathering and ideation
with children will help decide how suitable this method is.

Bags of Stuff

Bag of Stuff, also called low-tech prototyping, is a brainstorming method with a
primary goal of creating many ideas and possible solutions [33]. Fails et al. fur-
ther describes that the method includes providing children and adults with bags of
low-tech art-supplies, which they should use to brainstorm solutions to a specific
problem. Further on, he mentions that within Cooperative inquiry, the method has
mostly been used with children in the ages of 7 to 11. Regarding the use of the
method in this project, the opinion of the authors is that, time available for both
picking out creative material and performing the method will decide if it will be used.

Comicboarding

Comicboarding is a version of Storyboarding [37] that is created for children aged 6
to 13 who might need support when brainstorming, Moraveji argues [51]. Moraveji
further describes that it is a participatory design method that uses comic books that
are specially created to spark engaging brainstorming sessions. The time available
to create comicboards in this project, will decide whether the method will be used.
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Mixing ideas

The Mixing ideas technique is a method used for merging individual brainstorming
ideas and solutions into bigger, collaborative ones [36]. The method also aims to
support younger children that might need more support when ideating and combin-
ing ideas [33]. The availability of several children and parents to participate at the
same time will determine if the method can be used in this project.

Focus groups

Focus groups as a method is valuable for gathering views and experiences of children
and adults, according to Morgan et al. [52]. Furthermore, they state that it is a
great complementary to interviews. When conducting focus groups, there are a few
things that need to be taken into consideration, such as location, environment and
group composition [33]. As with the Mixing Ideas method, the availability of several
children and parents to participate at the same time will determine if focus groups
can be used in this project.

4.2.1.2 Iteration and evaluation methods

Layered FElaboration

Layered Elaboration, created by Walsh et al. [69], is a brainstorming and itera-
tion method that is suitable to use when designing screen-based prototypes, when
combining different ideas and when time and space are limited [33]. Fails et al.
continues to describe that the technique involves placing a see-through paper on top
of a design, where a new iteration can be made without ruining the previous design.
Several groups can then iterate on the same design. Fails et al. also mentions that
this method evolved from the observation that children don’t usually like to “ruin”
other peoples designs. Due to the fact that this method is to be used with several
children and parents, the availability of participants to participate at the same time
will determine if the method can be used. Further on, one might consider tweaking
the method into only letting one pair of children-caregiver perform the method at a
time.

Sticky notes critiquing technique

The method is an evaluation method that is a part of Cooperative inquiry, where
children and adults together critique a technology or prototype [33]. The aim of
the method, as described by Fails et al., is to get feedback for improvements of the
prototype. The method can also be adapted for children in several ages, from young
children in the ages of 4 to 6, to adolescents [34]. A possible disadvantage of the
method, expressed by the authors, is that it might be too easy for children to just
copy what their parents say. This then needs to be considered when performing the
method.

Contextual inquiry

Contextual inquiry is a method that involves both observing and interviewing chil-
dren and adults while they perform certain tasks with a technology, in their natural
context [40]. The one being observed and the observer can also switch roles. The
method is used to identify positive and negative aspects of a technology as well as
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suggestions of improvements [40]. The positive and negative aspects of this tech-
nology can be said to be approximately the same as for observation and interviews
as separate methods, with the addition that it will require more time perform this
method. This will have to be considered when selecting methods for this project.

Fun toolkit and the This-or-that method

The Fun toolkit is a method for iteration and evaluation, made by Read et al. [57],
to measure the level of fun with children aged between 5 to 10. The tools described
by the creators, include the Smileyometer, the Fun-sorter and the AgainAgain table.
Shortly, they mention that the Smileyometer is a likert scale to measure how fun
something was, the Fun-sorter involves comparing/sorting what was most fun and
AgainAgain involves stating if they would like to use the product again. The cre-
ators mention that this method has been proven to be easy to use by children, but
more research could be needed to compare the method to more traditional metrics.
This will have to be taken into consideration when deciding if the method should
be used in this project.

The This-or-that method is an iteration and evaluation method that also derives
from the idea to ask children to do pairwise comparisons [33]. Sim and Horton [61]
has compared this method with the Fun toolkit method when tested with children
in the ages of 7 and 8. Sim and Horton further describes in their article that the
main advantage of the This-or-that method is that is requires little cognitive load,
but that the Fun toolkit offers more flexibility in its answers. Regarding the possi-
ble usage of the methods in this project, the opinion of the authors of this report
is that it depends on how it could be adapted to fit children in the ages between
10-18. Furthermore, these methods would probably be used together with some
other methods, such as interviews.

Usability testing with Think aloud-protocol

Usability testing is, according to Hourcade [40], an evaluation method that involves
asking participants to complete a set of tasks with a technology that are represen-
tative of how the technology is to be used. If possible, Hourcade also mentions, it
could be combined with letting the participants Think-out-loud. This could enable
the researchers to gain useful information of the thought processes of the partici-
pants. Hourcade also mentions that there has been different discussions regarding
if children should participate alone or together with other children. Further on, the
usability test often ends with a questionnaire or an interview. A possible negative
aspect of using the method in this project is due to the fact that younger children
may have a hard time expressing what they think verbally [31]. This will have to be
taken into consideration when deciding if the method should be used in this project.

Picture cards method

The picture cards method is, according to Barendregt and Bekker [20], a data gath-
ering method where children use physical picture cards as support when expressing
usability issues of a design. The method can be used when children have a hard
time expressing their thoughts verbally, as well as to remind children of what type
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of feedback the facilitator is looking for. The authors thoughts about a potential
negative effect of using this method, which is partly discussed by Barendregt and
Bekker as well, is the potential risk of children associating what the pictures repre-
sent differently than intended.

4.2.2 Other relevant methods

4.2.2.1 Problem definition and ideation methods

Literature review

Literature review is a method used to extract information from previous credible
and published research or projects, that are relevant to lay a foundation and context
to the current project [37]. The method is an integral part when writing academic
papers, which makes it an important method to use in this project. The opinions of
the authors are that Literature review is an effective and inexpensive method but
that one needs to be careful of what to embrace from previous research. This since
previous research may not always fit the current project or target group perfectly.

Competitive assessment

Competitive assessment is a method for investigating how existing technologies,
which accomplish similar goals as the current project, comply with the require-
ments set by the design team [40]. Hourcade [40] decribes that the method can
gather insights into what current technologies do to fulfill or not fulfill certain re-
quirement and if there are any requirements that might be missing. The opinion
of the authors are that while this method might help notice requirements that are
missing, attention should also be taken to not gather requirements that might be
unnecessary for this project’s stakeholders.

Kano analysis

Kano Analysis is a method for eliciting requirements and product attributes, that
are most important to ensure user satisfaction [37]. The method sprung from the
fact that the “more is better”-approach is ineffective. Regarding the usage of the
method in this project, it might not be the most suitable method to use with young
children even though it can be an effective method to use with adults. This is due
to the fact that many questions are quite hypothetical. If the method was to be
used, one would need to tweak the method to become more suitable for children.

Crazy eights

Crazy eights is a method for ideation with the aim to create creative suggestions
and ideas by quickly sketching eight different ideas on paper, in eight minutes [21].
Further on, Bavendiek et al. [21] mentions that the ideas are briefly presented and
discussed in groups. The opinion of the authors is that the method works well
by “forcing” people to write down creative ideas which they might otherwise have
scrapped. A negative aspect might be that a lot of unusable ideas, that are a bit
too creative, might appear during this type of ideation.

Method 635

31



4. Methodology

The method made by Rohrbach and cited by Petersson et al. in [55], is an ideation
method used to gather creative ideas from participants. Further on, the idea is
that six participants write three ideas on a paper and pass it to a neighbor. After
that, as Petersson et al. continues to decribe, the neighbor contributes three ideas
and developments before it is passed to the next neighbor etc. A positive aspect
for using the method in this project is due to the fact that one design participant
can be inspired by the other participants. Another opinion of the authors is that
the method might be more difficult for participants who do not prefer expressing
themselves through writing.

Content analysis

Content analysis is a method for systematically describing qualitative data findings,
in form of themes, patterns and counted occurrences, as Hanington and Martin
describes [37]. Further on, Hanington and Martin mentions that a content analysis
can be either inductive, where the codes are established during the analysis, or
deductive, where the codes are established prior to analysis. A possible negative
aspect, expressed by the authors, can be that content analysis might show misleading
results if the amount of participants are too low or if they happen to be a bad
representation of the target group.

4.2.2.2 Iteration and evaluation methods

Card Sorting

Hanington and Martin [37] say that Card Sorting is a participatory design technique
that is usually used to let users evaluate categories, help organize content or identify
terminology that might be hard to understand. Moreover, during Card Sorting, par-
ticipants are provided cards with for example concepts or features on them, which
they are asked to sort in different ways. Regarding the usage of the method in this
project, it might be a quite time consuming method to use since one might probably
need to make several sets of cards, adjusted to different age levels.

Parallel prototyping

The method Parallel prototyping, described by Hanington and Martin [37], is a pro-
totyping and evaluation method for investigating and testing several design ideas
simultaneously. Further on, they describe that the idea of the method is to prevent
designers from fixating with designs and instead explore a wider range of options.
Although, a negative aspects, in the opinion of the authors, might be that it requires
more time to make several parallel prototypes instead of one.

Questionnaires

As Hanington and Marting[37] describe, Questionnaires are used to collect infor-
mation from participants such as thoughts, behaviours and feelings. Further on, he
also mentions that the method is often used together with another method, such as
observation, but that i can also be used in isolation. A positive aspect of using ques-
tionnaires, he mentions, is that they are usually quite easy to make and administer.
A negative aspect, on the other hand, is that one has to be careful when phrasing
questions, choosing response options and making the design etc. since it will affect
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the result and analysis. These aspects need to be considered when deciding if the
method should be used in this project.

Scenario

Scenario is a method in which designers describe a believable narrative to a user
from a user’s point of view, Hanington and Martin describes [37]. He also mentions
that the aim of the method is to concretize ideas so that designers can investigate
the future usage of a product. The opinion of the authors of this report is that
this could be a good method to use together with the Usability testing method. A
possible negative aspect to bare in mind, is that the scenarios need to be made very
simple and concrete to enable young children to understand them.

Ezpert reviews

Hourcade describes that Expert Review is an informal evaluation method which
involves letting experts identify problems with an interface instead of the actual
users [40]. As Hourcade continues to describe, the evaluation is usually performed
by comparing the interface to a set of heuristics. He also mentions that this could
be a great method to use when real users, such as children, are not available for
evaluation. Although, as expressed by the authors of this report, one should still
bare in mind that the results/feedback given might not cover everything that a real
user could have identified as problems.

Wizard of Oz

When using this method, as described by Hanington and Martin [37], participants
are led to believe that they are interacting with a fully working product while it
is actually “faked” by a hidden researcher, the “wizard”. Hanington and Martin
continues to describe that the aim of the method is to enable designers to iteratively
test their product ideas before a more costly higher-fidelity prototype is made. A
possible negative aspect, expressed by the authors of this report, is that some pro-
totype features might be more difficult to fake than others. Therefore, the decision
to use this method could depend on how the prototype is created.
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Planning

In this section of the report, the time plan of the project will be presented. Both
a short description of what activities are to be included in the process, as well as
expected execution time for the activities, will be presented.

The project, which is a 30 credit master thesis project, is expected to take about 20
weeks to complete. The aim for this project is to perform it within 19 weeks but
to work extra days and hours to manage the same amount of work expected. The
time plan and activities to be performed are presented in table 5.1.

5.1 Changes in the original time plan

During the project, a few things appeared that affected the time plan. The changes
made to the time plan was to make more time for both the creation of the medium
fidelity prototype and the planning of its evaluation, i.e. one week instead. Less
time was then given to the analysis of the medium fidelity prototype as well as the
improvement of the high fidelity design.
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Week

Description of process

1-5 (5w)

* Literature study and writing of the planning report

* Learning about research design with children through literature
research and a meeting with a researcher in the field

* Meetings with the stakeholders at the hospital for requirements
gathering

* Initial categorization of requirements

* Find and preliminary book participants for future prototype eval-
uations

6 (1w)

* Planning and performing interviews of the main end users (gath-
ering thoughts of the project idea and its initial requirements)

* Participate in a doctor’s appointment at the children’s Depart-
ment of Neurology

7-8 (2w)

* Analysis of interviews

* Ideation session based on interview analysis.

* Creation of medium-fidelity prototype (wireframes).
* Planning of usability test 1

9 (1w)

* Performing usability test 1 (medium-fidelity prototype) with tar-
get groups.

10-12 (3w)

* Analysis of results from usability test 1.
* Improvement of design into a high fidelity prototype.

13-15 (3w)

* Planning of usability test 2
* Performing usability test 2 (high fidelity prototype).
* Analysis of results from usability test 2.

16-19 (4w)

* Writing the final parts of the report and prepare for oral presen-
tation

Table 5.1: A table displaying the planned process and time plan of the project.
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Process

This chapter describes the execution of this project, from background research, re-
quirements elicitation, ideation, prototyping, evaluation to analysis of the results.
Furthermore, the way design decisions and scientific methods were applied through-
out the project will also be discussed.

6.1 Background research

As this project was initiated, a background research was conducted to gain knowl-
edge about the problem area and its related fields. The background research included
literature reviews of research within fields such as long-term neurological diseases,
eHealth technologies, children’s web habits, children’s participation in decision mak-
ing and related work. The literature review was used to lay the foundation for the
project as well as the introduction-, background-, theory- and methodology chapter
of this report.

6.1.1 Designing with children

Since this project is about designing an adaptable eHealth technology for children
with long-term illnesses, there was a specific need to gain as much knowledge as
possible about children in general, as well as how to design interactive technologies
for and with children. This was done mainly by focusing the literature review on
research with children specifically, which apart from the above mentioned research
fields also included child development, design guidelines when designing for children,
research methods specifically aimed for children, and different ways of involving chil-
dren in a design process. Furthermore, there was a need to get better insights on
the specific considerations to take when working with children with special needs.
Therefore, an informal interview was conducted with a PhD student from the In-
teraction Design division and Department of Computer Science and Engineering at
Chalmers University of Technology, who has experience from designing and teaching
about designing for this user group.

6.2 Requirement elicitation from stakeholders
Simultaneously with the background research, the requirements of this project were

elicited. This was done both through an informal interview with the project initia-
tors at the Children’s Department of Neurology (CN) and the Play Therapy, and
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through semi-structured interviews with patients and their caregivers. Both types
of interviews and their result will be discussed in more detail in the sections below.

6.2.1 Interview with project initiators

This project was first initiated by a nurse and a play therapist, at the CN and the
Play Therapy at Queen Silvia’s Children’s Hospital in Gothenburg, who contacted
the Centre of Digital Health (CDH) at Sahlgrenska University Hospital, to find
suitable candidates to carry out the project. The project description and its initial
requirements were first described in an email conversation between the project ini-
tiators and the CDH, which was shared with the authors in the beginning of the
project. From this email conversation, the requirements were extracted and sorted
into a list describing how the end users (patients, with occasional support from their
caregivers, and nursing staff) would interact with the digital tool to-be-designed,
that was later to be called “Hélsokollen”. What other features and functionality
Haélsokollen should offer was also listed. The user interactions were also divided
into two categories, namely what users should be able to do respectively view in
Hélsokollen. The full list of initial requirements can be found below.

What users should be able to do:

» Describe oneself. Who I am, what I like/dislike, my idols etc, by building my
own avatar and answering frequently asked questions about me, my diagnosis
and my treatment.

o Describe one’s everyday life. What I do on a daily basis.

» Describe one’s diagnosis. What diagnosis/symptoms I have, why I have it,
how it affects me and what things I should keep in mind.

« Express one’s wishes related to doctor’s appointments routines. How
I wish to be communicated to and treated by nursing staff, how I wish medical
procedures to be carried out etc.

« Express one’s questions related to the diagnosis and/or treatment.

« Edit/update previous entered information.

e Access games or websites where I can learn more about things related to
my diagnosis.

What users should be able to view:

e Information about my medication. What medication I take, why I take
it and how it affects my body.

e Information about my hospital departments. What departments I usu-
ally visit, which nursing staff I usually meet, what their contact information
is etc.

e View previous entered information.

Additional requirements:
o Halsokollen should be designed so that all children in the target
group can use it, regardless of diagnosis/cognitive abilities, age and individ-
ual preferences. In more detail, it should allow children to express and interpret
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information in different ways, by allowing them to read /write, speak/listen and
draw /view images and drawings conveying different information.

o Halsokollen should be web-based and designed to be used on computers,
tablets or smartphones.

During the interview with the project initiators, the project’s background, require-
ments, execution and aim was discussed and validated. Some basic characteristics of
the end users were also introduced, such as that the patients being treated at the CN
are between 0-18 years old, that they usually have doctor’s appointments 1-4 times
per year, and that common diagnoses are epilepsy and diseases that cause cognitive
difficulties. Moreover, the currently used communication strategies used by nursing
staff and patients/caregivers during doctor’s appointments were described as being
mainly verbal, in some cases supported by a book called “delaktighetsboken” (“the
book of participation”). The book was explained as a physical communication tool
that could help patients express their thoughts and feelings related to their diag-
nosis and/or treatment in a non-verbal way, hence creating a greater opportunity
for children to actively participate in their own health care. Since the book had
been used by a limited number of patients, the project initiators’ vision was that
Haélsokollen would be a digital version of the book, serving the same purpose but
with an expanded functionality, to be used continuously and by a wider group of
patients. Furthermore, considering that the time for the project was limited, it was
discussed what type of device Hélsokollen would be designed for, i.e. computer,
tablet or smart phone. It was decided to focus either on designing a tablet interface
or a smart phone interface, since these devices were said to be more commonly used
by the patients at the CN.

Moreover, it was discussed how Hélsokollen could be designed so that all patients can
use it, regardless of diagnosis/cognitive abilities, age and individual differences. It
was considered too big of a challenge to base design decisions on usability guidelines
both for children with typically and atypically developed cognition. Therefore, it
was decided to create a design prototype from guidelines for children with typically
developed cognition alone, because of the authors limited knowledge of cognitive
abnormalities in children and its corresponding usability guidelines. Furthermore, it
was also decided to focus on designing for children above 5 years of age. Therefore,
it was agreed to design the interface in three different versions of varying complexity,
where Version 1 could be based on guidelines for children between 5-8, Version 2
on guidelines for children between 9-12 and Version 3 on usability guidelines for
children between 13-18. However, it was of importance to balance complexity and
maturity in each version so that none of the versions were perceived as too childish
or too mature, since all versions might be used by all ages depending on the user’s
cognitive ability and/or individual preferences. One solution to this that came up
was to separate content from look and feel, so that information could be easily
explained without being childish. This way, users could still select the version that
best meet his/her needs, regardless of their legal age. The interface would also allow
the user to change version whenever wanted or needed, for example as the user
develops or wants to learn more about his/her diagnosis and treatment. Hence, it
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was still to be determined exactly how the look and feel of each version could be
designed to fit those different needs.

6.2.2 Interviews with patients and caregivers

In this section, the interviews performed with patients at the Children’s Depart-
ment of Neurology (CN) will be presented. Thereby a presentation of the aim of
the interviews, of the preparations made before the interviews, of the people that
participated, of how the interviews were performed and of the results.

6.2.2.1 Aim of the interviews

Firstly, the aim was to learn more about the patients’ communication habits with
their nursing staff. More specifically, to learn how they communicate with their
nursing staff today and what they think works better or worse with that way of
communication. Moreover, also whether the participants had any suggestions of im-
provements themselves. A second aim of the interviews was to hear the patients’ and
caregivers’ opinions of the potential digital tool that this project suggests. Ques-
tions were therefore asked about whether there is a need of such a product and what
components the product should contain. The purpose of this was to get insights on
whether there was room for improvement in the communication habits used today,
and ultimately, how the project would proceed.

6.2.2.2 Preparations

Before the interviews were performed, a few preparations were done. Firstly an in-
formation poster was created and put up at the CN and secondly a physical artifact
was created as a help tool to be used during the interviews.

Information posters

To spread information about this project at the CN, where patients were to be
asked to participate in interviews and evaluations throughout the project, an infor-
mation poster was created and put up. The poster contained information about the
project and that it is a collaboration between the CN the Play Therapy, the CDH
and Chalmers University of Technology. Moreover, contact information of the two
project initiators, at the CN and the Play Therapy, was provided. The poster also
contained a picture and information about the two authors of this project.

Sticky note sketches

To allow the participants to more easily understand and discuss the product idea,
sketches on sticky notes were created by the authors to be used during the inter-
views. The point of the sketches was to help make the project description less
abstract, which might otherwise make it difficult to discuss, especially for younger
children.

The sketches, that can be seen in Figure 6.1, consist of two pieces of paper with 10
sticky notes. Further on, a piece of paper with a picture of a tablet on it was also
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included. In Figure 6.2, one can see an example of five sticky notes/components
that one participant choose as their favourites.

On the sticky notes, the 6 possible components, suggested to be included in the
product by the project initiators, were drawn with both text and an image. Thereby
the components: This is Me (det har ar jag), My history (min historia), My Diagnosis
(min diagnos), My Medicines (mina mediciner), My questions to the doctor (mina
fragor till doktorn), My nurses and doctors (mina sjukskéterskor och doktorer) and
Games to learn (Spel for att lara sig). The three green sticky notes to the right
represent three different ways of entering information into the product. Either by
writing (skriva), drawing (rita) or talking (prata). During the interview, the artifact
was placed in front of the participant who was also encouraged to look and move
around the stickers while answering the questions.

Figure 6.1: The sticky note Figure 6.2: An example picture of
sketches that were used during inter- components that one user chose as
views. their favourites.

6.2.2.3 Participants and environment

Both the recruiting of participants as well as the interviews were performed at the
CN, during the time span of two days. The interviews were performed in a private
and quiet examination room and as a compensation for participation, the partic-
ipants were given chocolate after their interview. Patients who had come to the
department for an appointment were asked to participate in the interview by one of
the project initiators, who is also one of their nurses who knows them well. Since
some of the patients at the department also have cognitive disabilities, which the au-
thors have no expertise about, the project initiator also made a heuristic assessment
of those patients’ “experienced age”. This assessment was based on the children’s
developmental levels, thereby their ability to read, talk and understand conversa-
tions and problems for example. This information was later to be used to inform
the design decisions for the three interface versions.

In total, 11 groups of participants agreed to participate in the interviews. Out of
these groups, six of them contained children in the target age of 5 to 18 years of age
and five of them were groups of parents with children younger than 5 years of age.
The age span of the six children in the target age were between 7 to 16 years of age.
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Three children were in the age span between 5 to 8 years of age and three children
were in the age span between 13-18 years of age. Two of the children that were
categorized in the lower age group were children with cognitive disabilities that had
an experienced age within that age span. The sex distribution was equal between
the child-participants, and none of the participants were known by the facilitators
personally.

6.2.2.4 Interview procedure

Firstly, a brief introduction of the project was made, in which a consent form was
handed out for the participants to sign (see Appendix A). The participants were
provided a copy of the consent form to take home with them, which included con-
tact information for the two authors. On the backside of the consent form, a few
demographic questions were asked, including the child’s name, age, gender and di-
agnosis.

After the consent form was signed and the audio recording had started, the inter-
view began. All questions asked during the interview can be seen in Appendix B. All
interview questions were adapted to fit both children with a legal or experienced age
of around 5 to 8 years, as well as children with a legal or experienced age around 9
to 18 years. To do this, two different versions of the interview questions were made.
The version for the 5-8 group had more simple follow up questions, in case the child
did not seem to understand the question or know what to answer. If some questions
seemed easy enough and straightforward, the same questions were asked for all ages.
During the interviews, two types of physical artifacts were shown to the participants
- three “books of participation” borrowed from the department, and the sticky note
sketches that was previously described.

After the interviews were finished, the findings were sorted and analysed through
a content analysis, to later be summarized per interview question and age group.
Lastly, an overall summary of the interview results was made.

6.2.2.5 Interview results

In this section a summary of all the findings will be presented, one question at a
time. A more comprehensive summary, per interview question and age group, can
be found in Appendix C.

How often do the patients at the Children’s Department of Neurology have doctor’s
appointments?

Most of the groups of participants that participated in the interview reported having
doctor’s appointments at the CN a few times per year.

Take from this: The frequency of use of Héalsokollen would probably be limited to a
few times per year or month.

How do the patients communicate with their nursing staff today?
The majority of groups said that they mainly communicate with their nursing staff
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verbally, without the support of any tools. The majority had never heard about or
seen a “book of participation” either.

Take from this: Since most participants do not use any tools today, there might
be room for a tool like Hélsokollen to be integrated in their communication with
nursing staff. But it could also be the opposite, that patients does not want to use
any additional tools in their communication.

What do patients think works well with their way of communicating with their nurs-
ing staff today?

Groups of participants in all age groups said that they thought it was easy to com-
municate with their nursing staff verbally, and many praised their nursing staff’s
ability to communicate with and listen to the child as patient.

Take from this: There are aspects of the communication that the participants value
and that should be retained in the case of an implementation of Hélsokollen.

What might patients think works less well with their way of communicating with
their nursing staff today?

Only two groups of participants received the question about whether there was any-
thing that worked less well with their way of communicating with their nursing
staff, who belonged to the age group 5-8. One response was that it could be trouble-
some remembering and interpreting information that is told verbally, while another
response said that nursing staff’s communication style sometimes was a bit old fash-
ioned by using physical toys rather than tablets and digital games that children are
more used to play with today.

Take from this: There are aspects of the communication that potentially could be
helped from an implementation of Hélsokollen.

What are the patients’ thoughts about the “book of participation™ and the use of such
communication supporting tools?

Generally, all groups of participants, regardless of age group, were positive towards
the idea of the “ book of participation”. In all age groups except for the 9-12 group,
there were groups of participants that either thought the book could be useful for
them personally, or for other patients at the department that might have special
needs. In the same age groups, there were groups of participants saying that they
liked features that would help them prepare themselves for doctor’s appointments,
such as being able to include pictures or write down questions they wanted to dis-
cuss when meeting their doctor. In the age group 9-12, the book was said to be
especially useful for children that have trouble expressing themselves verbally, are
shy or tired of repeating information when being introduced to new nursing staff.
This was also mentioned by a participant in the age group 13-18. There were also
two groups of participants, one from the age group 5-8 and one from the parents’
input group, that said that they would like to have a digital solution, before hearing
about Halsokollen.

Take from this: The participants generally seem to have a positive attitude towards
having access to or using a tool that could help them in their communication.
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What are the general perceptions and opinions of Hdlsokollen?

The general opinion of Hélsokollen was positive within all groups of participants,
regardless of age group. Some of the opinions that came up within the age group
5 to 8 were that Hélsokollen could help support your memory, help children that
are not very talkative and help empower children to ask their own questions. The
group of participants in the age group 9 to 12 mentioned that they valued a digital
tool higher than a physical tool, since it can be more easily adjusted as the child
ages. Some opinions gathered from the age group 13-18 were that it would be more
efficient in situations when meeting new nursing staff and that it could be good for
patients with different impairments. One group of participants mentioned that it
was a bit unclear what the drawing- and games features was in Hélsokollen. Par-
ents of younger children mentioned, among other things, that Halsokollen could be
calming for parents during critical events.

Take from this: The participants generally seem to have a positive attitude towards
having access to or using Hélsokollen, which aside from helping them in their com-
munication also could support their memory, be adaptable and calming in difficult
situations.

Is there a need for a digital tool, like Hdlsokollen?

On the question whether there is a need for a digital tool like Hélsokollen, groups
of participants in all age groups had positive responses. Two groups (one from age
group 5-8 and one from parents’ input) especially mentioned that they would prefer
their child to use a digital tool before a physical. In all age groups, groups said
that they thought such a digital tool could help them improve the communication
with their nursing staff as well as help patients understand their diagnosis better.
Only one group said that they currently did not have a need for a digital tool like
Haélsokollen, due to their child’s varying cognitive difficulties.

Take from this: The participants generally seem to have a positive attitude towards
having access to or using a tool that is digital rather than physical, that could help
them in their communication and understanding of their diagnosis.

Which of the features presented are wanted or considered most important to include
in Hdlsokollen?

o All features: All features were perceived as equally important by at least one
group of participants per age group. It was mentioned by a total of 6 groups
of participants.

e Questions: Writing down questions to ask your nursing staff was perceived
as specifically important by all age groups, mentioned by a total of 7 groups
of participants

o Games: Playing games to learn more about your diagnosis was perceived as
specifically important by a all age groups, mentioned by a total of 6 groups of
participants

o Medicines: To be able to see your medicines was considered specifically im-
portant by all age groups, except for the age group of 9 to 12-year-olds. A
total of 5 groups of participants mentioned this

o Diagnosis: To be able to read and learn about your own diagnosis was con-
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sidered specifically important by all age groups, except for the age group of 9
to 12-year-olds. A total of 4 groups of participants mentioned this

« My page: To have a page where patients can write about themselves, their
thoughts and feelings related to their illness and treatment was perceived as
specifically important by the age groups 5-8 and 13-18, where a total of 3
groups of participants mentioned this

o My history: To be able to view your history of things entered in Hélsokollen
was perceived as specifically important by the age group 5-8, where a total of
1 group of participants mentioned this specifically

e My nursing staff: To have all your main doctors and nurses gathered in the
same place was perceived as specifically important by the age group 13-18 and
by caregivers alone, mentioned by a total of 3 groups of participants

Which of the features presented are unwanted or considered less important to include
in Hdlsokollen?

e No features: No features were considered as unwanted by any groups of
participants. There was however some features that were perceived as less
important among all age groups except for the age group 13-18, mentioned by
a total of 4 groups of participants

o« My diagnosis: One group of participants, in the age group of 5 to 8-year-
olds, thought that the page “My diagnosis” could be more difficult to make.
This since she does not think one should put focus on a child’s diagnosis in
such a young age

e Games: Two groups of participants, within the group of parents, thought
that games might be either less important than the other components or more
difficult to incorporate in a good way

e My doctors: The one group of participants within the age group 9-12 men-
tioned that having a list of all their doctors might not be as important for
them personally, since they only meet a few

What new ideas of possible features are mentioned?

The new ideas of possible features and components to include in Hélsokollen, that
were mentioned by participants in all age groups, included ideas that the authors
either saw potential to include in the design developed in this project, or as poten-
tial future work. The evaluation of which ideas to leave for future work was mainly
based on the limited time and resource aspect, as well as that some ideas were con-
sidered more relevant to take into consideration further ahead in the product life
cycle, such before implementation, rather than during early conceptualization and
development. The specific ideas and the amount of groups mentioning this idea
specifically are listed below.

Ideas that were considered to be included in Héilsokollen:
» Being able to view slide-shows of different medical procedures (2 groups)
o De-dramatize “My diagnosis” (1 group)
» Being able to write about your progress (1 group)
« Being able to estimate and express feelings related to different topics through
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smileys alone (1 group)
« Being able to view information about different medical departments (1 group)
« Being able to write about your fears (1 group)
» Being able to write a diary (1 group)
e Re-name “Min sida” to “Det hér ar jag” (1 group)
« Receive suggestions of social activities for children with special diagnosis (1

group)
» Being able to get in contact with other children that have the same diagnosis

(1 group)

Ideas to consider for future work:

» Being able to send messages to nursing staff directly (2 groups)

o Ensured security, where the information entered to Hélsokollen by all types of
users is protected by passwords, the Swedish Healthcare Guide 1177 or similar
(2 groups)

o Ensured quality, where the information entered to Héalsokollen by professionals
is objective and based on facts (2 groups)

» Being able to change the language used in Hélsokollen (1 group)

o Include a chat bot, to which users are able to verbally talk or ask questions
about their diagnosis or treatment (1 group)

Other findings from the interview

Some other general findings, not necessarily related to a question asked, were taken
notes of during the interview. One group of participants in the age group 5 to 8
mentioned that Hélsokollen could be useful for explaining his daughter’s unusual
diagnosis to others. Another group of participants mentioned that it is easy to put
children with a diagnosis in a box, which one should be careful to promote with Hal-
sokollen. A parent, to a younger child with cognitive impairments, also mentioned a
similar existing digital tool called “Rattvisat” which this project could be inspired by.

Interviews with special circumstances

Two of the interviews held with patients and caregivers were carried out or ana-
lyzed a bit differently from the others. The audio recording of the first one of the
interviews had failed and the authors had to rely exclusively on the notes taken
during the interview. Since the audio recordings were only used to clarify or fill out
missing pieces in the notes, the data that had actually been written down in a clear
way could still be used and analyzed together with the rest of the participants’ data.

The second one of the interviews was carried out a bit differently. This was due to
the fact that the participant, already in the beginning of the interview, explained
that his child would currently not be able to actively participate in his health care or
use any type of tools to improve his communication, due to his severe cognitive dif-
ficulties. This made it difficult to ask all interview questions that were asked to the
other participants, that did not have this type of cognitive difficulties. However, the
questions that were answered were analyzed together with the interview responses
from the other participants. Moreover, since children with serious cognitive difficul-
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ties are also patients at the CN, and therefore, potential future users of Halsokollen,
getting insights from this perspective was still considered valuable. Therefore, the
responses from this participant was decided to be included in the result.

6.2.3 Participation in a patient’s doctor’s appointment

In this section, the participation in a patient’s doctor’s appointment at the Chil-
dren’s Department of Neurology (CN) will be presented. Thereby a presentation
of the aim of the participation in the appointment, of the preparations made be-
fore, of the people that participated, of how the observation and interview at the
appointment were performed and of the results.

6.2.3.1 Aim of participation

The main purpose of taking part in a patients doctor’s appointment was to be able
to observe and learn more about how an actual appointment could take form. This
was considered valuable since this is one of the main environments were Héalsokollen
would be used. By observing the appointment, a few detailed questions could there-
fore be asked afterwards. An interview, identical to the previously held interview’s
session, was also performed after this. The reason for doing this is because it was
considered valuable to gather another participant’s opinions of those same questions
as well. This participant was also the only child in the “middle” age span of 9 to 12
years of age.

More specifically, the aim of the observation was to get answers to a few questions
regarding how doctor’s appointments usually go about. The questions were about
whether an appointment can contain different phases or parts and what type of
questions or topics that could be discussed. Further more, they were about who
asks questions and to whom the questions are asked. Whether the child do not
understand certain questions or if the parents help the child answer questions for
them, were also taken notes of. Moreover, the authors wanted to see if there were
any situations during the appointment were the digital application could be useful.

6.2.3.2 Preparations

All preparations made for the interviews with the patients, as described above, were
also made to be used for the interview in this appointment. Further preparations
made were to create an observation sheet for note taking during the observation
part of the appointment. In the sheet, six different columns were made for writing
down: the question or topic being discussed, in what part of the appointment the
discussion took part and from whom to whom a question was asked. Further more,
the other three columns were created for taking notes of: whether a question seemed
difficult for the child to understand, if the parents helped answer a question for the
child and lastly if any situation came up were the projects digital application could
be useful.
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6.2.3.3 Participants and environment

The participants in this interview were an 11 year old child with an epilepsy diagnosis
and her two parents. The participants agreed to let the authors join the appointment
after their nurse, and this project’s initiator, asked them. The observation and
interview was held in one of the appointment rooms at the CN. The participants were
provided chocolate after the appointment, as a compensation for their participation.

6.2.3.4 Procedure

Firstly a brief introduction of the project was made. After that the appointment
started and the two authors of this project started their observation and note taking.
The main questions to be answered during the observation were if the appointment
contains different parts, who asks questions to whom, who talks the most and what
type of questions there are. Further on, to see if there are any situations where
Haélsokollen could be useful. Due to the fact that the doctor wanted to start the
meeting on time, the consent form could not be signed until after the observation
part was finished. The authors made sure that the participants knew that their ob-
servation data would not be saved in case they wanted to stop participating at that
point. The consent form looked identical to the one for the previous interviews (see
appendix A), except for a part about the collection of observation data. After the
consent form was signed and the audio recording had started, the interview began.

The interview questions were also the same as for the previous interviews (see Ap-
pendix B), except for a few questions. These questions were about how the child
usually discusses her epilepsy with others. Thereby with who, at what times, how of-
ten and in what way. Further more, if the child usually discusses certain areas/topics
related to epilepsy more than others, such as treatment and medicines for example.
Lastly, a question was also asked regarding if the child has any specific topics they
think are more difficult to talk about than others, without needing to say what the
specific topic is. If the child answered no, a follow up question was asked regarding
if the child thought the communication and discussion about certain topics could be
made even more easy by using any kind of tool, such as a book or mobile application
to write in for example. If the answer was yes, a follow up question would also be
asked whether the topics were more difficult to discuss because the topics themselves
were sensitive or because they felt like they could not express themselves in an easy
and clear way.

6.2.3.5 Results
This section presents the findings from the observation and the follow up-interview.
Observation results

The findings from the observation will be presented below, summarised within each
main question. A more detailed overview can be see in the table in Appendix D.
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Did the appointment contain different parts?

Overall this appointment can be said to have contained four different parts/phases.
The first part included the doctor asking routine questions and the second part in-
cluded the doctor encouraging the family to ask questions of their own. The third
part of the meeting can be said to have been a concluding part, were the doctor
asked if there were any final questions as well as decided upon the next date for an
appointment. The fourth part included the participant taking samples in the lab,
which were not observed by the authors.

What type of questions are asked and to whom?

The type of questions that the doctor asked in the first part of the appointment
were aimed to the patient herself and could be said to be routine questions. Some
examples of questions asked regarded when the patient’s last epileptic seizure was
and how school is going. The caregivers also filled in and asked the daughter which
school subject it was that she received extra support in. During the next part of the
appointment, the caregivers asked the most questions. The questions, which were
prepared in beforehand, regarded their daughters diagnosis, medicines, changes in
medicines and sample taking. The caregivers also asked the daughter if she was
okay with the new prescription of medicines. After this, the doctor asked the whole
family if he should write down the new change in medicine for them. In the third
part of the interview, the doctor and the caregivers asked if there were any final
questions. Then the doctor asked about the date of a return-visit.

Who talked the most?

Generally, the doctor and the caregivers talked the most during the appointment.
The patient was still quite talkative and answered ever question directed to her.
Although, her caregiver usually added information to her answers. There was one
occasion when the caregivers supported the patient in her answer by asking addi-
tional questions. Questions directed to the whole family were usually answered by
the caregivers alone. Only the caregivers had questions that were directed to the
doctor.

In which cases could Hdlsokollen potentially be useful?

The observation of the appointment showed that Hélsokollen could be useful in
different ways during the whole time span of an appointment. The main themes
of what it could be useful for are within documentation of things related to a pa-
tient’s diagnosis, writing down information related to their diagnosis, writing down
questions and as a decision support. Within documentation, Hélsokollen could for
example be used to document every time a patient has had a seizure. For informa-
tion, it could for example be used to present information about how the seizures
affect the patient’s brain. Within the theme decision support, the digital tool could
for example be used to store information about previous medicines and how they
affect the patient. This could in turn help the patient become more involved in the
decision making of changing his/her medicines.
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Interview results

The results from the interview questions in summary showed that the patient seldom
talk about her diagnosis at home, since she dislikes talking about it. She and her
family mostly talk about it after she has had a seizure. She also said that there
are no specific topics about her diagnosis that are more difficult to talk about. The
reason that she does not like to talk about the diagnosis is because she does not like
the subject at all, rather than it being difficult for her to express herself. Therefore,
she reasoned that a possible new digital tool like Hélsokollen might not help her
to talk more about the diagnosis in that sense. Lastly, she also mentioned that
they mostly use verbal communication when talking about her diagnosis within her
family, without any supporting tools.

6.3 Low fidelity prototype

This section describes the creation of the low fidelity prototype, from ideation to
paper prototype.

6.3.1 Ideation session

Based on the background research and the requirements elicitation, an ideation
session was carried out to explore design ideas of the tool, that was later to be
Halsokollen, in a more concrete manner. This was initiated by writing down the
features that were found desired during the requirements elicitation (content and
functionality), on sticky notes that were pasted on a piece of paper. Seeing the
main features concretely, the authors individually began brainstorming and draw-
ing simple sketches of design ideas for each feature on a Crazy eight’s folded paper,
as can be seen in Figure 6:3. When the authors had drawn sketches of all features,
the designs went through an unstructured evaluation where the sketches served as
a tool for the authors to communicate around the different ideas and solutions. By
comparing them, discussing their pros and cons and how they could be improved or
combined, the ideas that seemed most promising for each feature were pasted on a
piece of paper, as shown by Figure 6:4. At this stage, an idea that came up that
had not been found in the requirements elicitation, was to include a background
theme feature. This idea came to be extra important, since it would allow the user
to further personalize the interface, regardless of which version of the interface the
user had selected. Hence, including this feature would hopefully solve the problem of
making all versions attractive to use, regardless of the user’s age, diagnosis/cognitive
abilities and individual preferences.

All the features and ideas were discussed with the academic supervisor at Chalmers,
where it was decided that there were still too many features for the scope of the
project. Therefore, it was decided to leave games, medication reminders and social
activities and contacts for future work. Games were left for future work since finding
appropriate games to link to from Halsokollen was considered to be outside the
scope of this project. Furthermore, medication reminders was also not part of the
fundamental requirements. The same applied to social activities and contacts, where
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Figure 6.3: Overview of how the Figure 6.4: An example image of the ideas
main features were represented by that were considered as promising for the
sticky notes and used to label the feature “My page” after the unstructured
initial ideas and design sketches evaluation.

related to each feature.

the design of those pages and consideration of its security implications also was
estimated as quite time consuming. It was also discussed what type of device the
prototype would be designed for, i.e. tablet or smart phone. After having reasoned
that all patients probably have access to a smart phone (as most people today)
but perhaps not to a tablet, it was decided to create a prototype of a smart phone
interface.

6.3.2 Creation of low fidelity prototype

Three different versions of each page in Hélsokollen were drawn as paper sketches.
The aim of making paper sketches was to quickly and easily be able to concertize and
iterate on the design of the digital tool. The main features decided to be included
in Hélsokollen, at this stage of the project, were as follows:

o Start page: The main page of Hélsokollen, where all the six main features are
presented and reached through separate buttons

o My page (Min sida): A part of Hélsokollen where the child can write down
things about themselves which they later can show to the nursing staff. What
could be written down on these pages are things such as personal interests, how
they are doing in school and what they want the nursing staff to be mindful of
for example. They can express this by writing or by adding drawings, smileys,
images and audio recordings. They are also able to view the information they
have entered about themselves previously.

o My questions (Mina fragor): On this page, children can write down questions
or other things they are wondering about regarding their diagnosis or treat-
ment. They bring their questions to their doctor’s appointments and are able
to write down the responses together with their nursing staff. Just like at
My page, they can express their questions by writing or by adding drawings,
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smileys, images and audio recordings. They are also able to view previously
entered questions and their answers.

My treatment (Min behandling): In this part of Hélsokollen, the children can
see information about their diagnosis and their medicines. This information
should be written down by the nursing staff or parents during an appointment.
My nursing staff (Vi pd sjukhuset): In this part of Hélsokollen, information
about the users nursing staff should be presented. This information should be
added by the users themselves, preferably together with a caregiver or nursing
staff.

Preparations before the appointment (Tips infor besdket): In this part of Hal-
sokollen there is a link to the web page Dunder, which is created by Sahlgren-
ska University Hospital. On this webpage, users can learn more about how
doctor’s appointments and different medical procedures are carried out on
different departments, in a child-friendly way.

Background themes (Bakgrundsteman): In this part of Halsokollen, the user
should be able to change the color or theme of the background.
Settings/Parents’ page (Instdllningar/Fordldrarsidan): On this page, users
would be able to change between the different versions of the interface. At
this stage of the process, the page was mostly intended for parents/caregivers
so that their children would not change version unintentionally.

A visualisation of all the main features in Hélsokollen and how they related to the
start page can be seen in Figure 6.5.
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Figure 6.5: A visualisation of all the main features in Hélsokollen and how one
can reach them from the start page.

Further on, the final paper sketches made were to be clear and detailed enough to
easily be made into digital wireframes. In Figure 6.6 and Figure 6.7 one can see a
few examples of the final sketches made.
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Figure 6.6: Final paper sketches Figure 6.7: Final paper sketches dis-
displaying the pages “My treatment” playing the start page and the page
and“My nursing staft”. called“My page”.

6.4 Medium fidelity prototype

This section describes the process of creating, evaluating and analysing the medium
fidelity prototype of Héalsokollen. Furthermore, the results of the evaluation and its
implications are discussed.

6.4.1 Creation of the medium fidelity prototype

The development of the medium fidelity prototype was initiated by creating a work
sheet in the online design tool Figma. This tool was chosen mainly because it was
familiar to the authors and because it allows several people to collaborate around
and edit a design from separate computers simultaneously. In the work sheet, titles
of the six main features/pages that had been decided to include in the prototype
were created. Underneath each title, all the pages that belonged to the feature
were created in three different versions, in accordance with the three complexity
levels/age spans that the versions were decided to be based on. Three versions were
also created for the start page, which acted as the main screen from which all the
six main features would be reached. On the first page for each main feature, the
user would also be able to reach more pages that belonged to that feature.

All pages except the start page shared the same basic structure in all versions: a
header containing the title of the feature (with a subtitle on all the pages that
belonged to the feature, but were not its first page) and a back button, followed
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by cards conveying page-specific information, and page-specific buttons conveying
navigation to the other pages that belonged to the main feature. The screens were
created in a iPhone 8 resolution, since this was the resolution on the smart phone
that was planned to be used during the evaluation of the prototype. The design
was also made quite detailed with real icons/images and examples, as an attempt to
avoid the problem of young children not yet having developed the cognitive ability
of understanding more abstract or hypothetical concepts, such as that prototypes
are representations rather than “the real deal”; as discussed by Mack, Giarelli and
Bernhardt [49] in the theory chapter about children’s development. Since the aim
of testing the medium fidelity prototype was to get participants input on the design
and its elements rather than the interaction, screens with dialog boxes and different
types of feedback were saved for the high fidelity prototype. Examples of screens
from the medium fidelity prototype and the divergence between versions of a page
are shown in Figure 6.8 and Figure 6.9.

Figure 6.8: Example screens from the medium fidelity prototype, which are the
first page you see when entering the main feature “My questions”. The screens show
the three versions of the page, that were designed for the three different age groups
(5-8 year olds to the left, 9-12 in the middle and 13-18 to the right).
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Figure 6.9: Example screens from the medium fidelity prototype, showing the four
different start pages designed.

6.4.2 Expert reviews of the medium fidelity prototype

This section describes the findings from the expert evaluations of the medium-fidelity
prototype and how the evaluations were performed.

6.4.2.1 About the reviews

The expert reviews were conducted with three different groups of experts. The first
expert was a PhD student at Chalmers University of Technology who had experi-
ence working with interaction design for children. The second expert worked at the
department CDH at Sahlgrenska University Hospital and had experience with inter-
action design in general. The third group of experts were the two project initiators
working with children at the CN and the Play therapy at Queen Silvia’s Children’s
Hospital. The aim of the expert evaluations were therefore to get feedback and
insights from these three different areas of expertise, which are all relevant for this
project.

During the evaluations, the expert was shown each of the screens in the medium
fidelity prototype one at a time and asked for their opinions and feedback. The first
expert was shown three versions (difficulty levels) of the prototype, thereby version
1, 2 and 3. After each review, changes were made to the prototype according to the
feedback provided, before continuing with the next expert review. Since the feedback
from the last expert review was more relevant for the high fidelity prototype and
for potential future work, no changes were made to the prototype after this review
(before the evaluation with potential users). One example of feedback from the first
expert review stated that version 2 and 3 were too similar in this level of fidelity.
It was therefore advised to only evaluate 2 versions in the following evaluations of
the medium-fidelity prototype. The two following expert evaluations were then only
shown version 1 and version 3 of the prototype, the one with the lowest and highest
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level of difficulty (Version 1 and Version 3). The feedback, to be considered for both
the high fidelity prototype and for future work, was analysed and converted into a
summarised list. All feedback that had not yet been implemented from the first and
second expert review was also included in this list.

6.4.2.2 Results from the expert reviews

In this section the results of the expert reviews will be presented. First the feedback
from the first and second expert review, that were both changed before the next
expert review, will be presented. After that, the changes to be made for the high
fidelity prototype will be presented, stating both feedback from the third expert
as well as feedback that had not yet been implemented from the first and second
expert review. Furthermore, feedback that were considered but not changed will be
presented as well as future work. Lastly, the positive feedback, to be kept for the
next prototype, will be presented.

Feedback that was changed between the expert reviews

First expert review

As mentioned in the section above, the feedback received from the first expert review
was used to iterate the design before the next evaluations. The main critical feedback
provided during that expert review, that was also changed before the next review,
were as follows:

o Miscellaneous: Instead of showing three different versions of the application,
with the second and third version being very similar, it was advised to only
have two versions in the evaluation of the medium fidelity prototype with
potential users (version 1 and 3). More differences between the second and
third version might be possible when creating a high-fidelity prototype. It was
therefore suggested to let 5-8 year olds evaluate version 1 and the rest of the
children, 9-18 year olds, evaluate version 3, during the up-coming evaluation
with potential users.

o All pages: Descriptions of Hélsokollen’s main features should be placed within
an information icon in the header. Add a sound-icon/-function for the users
to be able to listen to text on the page.

o Settings: Add a short explanatory text in the settings view regarding how the
three application versions differ from each other.

o Start page: Make the house-icons on the start page look more different, for
them to be easier for children to differentiate.

e My page: Add the function to be able to include and record your own videos
when editing things in the application. Add some example questions of what
one could write on these pages. Replace the history bar with a page displaying
an overview and history of your previous notes (the changes made after this
feedback can be seen in Figure 6.10 and Figure 6.11).

o My questions: Similarly to “My page”, the history bar should be replaced with
a page displaying an overview and history of your previous questions. Each
page of question(s) could be connected to a certain doctor’s appointment as
well. Further on, add a preview of the text written in the questions, to more
easily find certain questions in the overview.
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e Background colors: Due to copy rights, the background themes that would
be included in Halsokollen would have to bee self made. Therefore, only the
possibility of changing the color of the background should be kept, and themes
should be saved for future work.

Figure 6.10: Image showing how the his- Figure 6.11: Image showing how
tory bar/view, placed in the top of the the new history view/page looked
screen, looked like before it was changed. like after the design iteration.

Second expert review
As mentioned in the section above, the feedback received from the second expert
review was used to iterate the design before the next evaluations. The main critical
feedback provided during that expert review, that was also changed before the next
review, were as follows:
o All pages: Do not use the word “doctor” as the only name for nursing staff,
also use other words such as “nursing staff” and “nurse”.
o My treatment: Enable nursing staff to edit “My treatment” without having to
log in to the page or similar. Only include previous medicines in the history
view, not the current medicines as well.

Changes to be made for the high fidelity prototype
First expert
e My page: For version 1, include a picture of the child themselves on the button
“My page”, instead of an icon.
o Start page: For version 1, the page “Background colors” should be placed
underneath the “Settings” page.
Second expert
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o Start page: Include a picture of the child themselves on the button “My page”,
instead of an icon.

o My nursing staff: Include an example picture of a nursing staff and a depart-
ment.

o My treatment: Remove the stated fact “How much medicines should I take” as
an example from the page. It should be optional if one would like to include
that information since it is very important for it to be updated and correct.
If it were to be included, a warning text should be displayed encouraging the
user to make sure that the medicine information is updated. Add information
of why a medication was removed, in the history section. Add information
about the nursing staffs’ titles.

Third expert

o Settings page: The word “komplexitet” (“complexity”) might be too difficult to
understand for younger children. The words “annat utseende” (“other appear-
ance”) or “mer utforligt” (“more detailed”) are suggested as better options.

Feedback that were considered but not changed
First expert:
o My page: Consider if it is good to have images etc. to appear in fixed positions
on the editing page or not.
— This was tested, but it seemed to make it more difficult for the user to
express themselves more freely and was therefore not implemented.
o My questions: Consider if “My questions” might be connected to specific de-
partments and therefore should be placed under the page “My nursing staft”.
— This was not implemented due to the fact that “My questions” is a func-
tion that might be used a lot by the users, according to previous findings
in this project. If it would be placed underneath the page “My nursing
staff”, it would be more of a hassle every time a user would want to use
the function.

Feedback considered as future work
First expert:

o Settings: Make small previews of the different versions, to help further clarify
the difference of them for the user. For the users to be able to best fit Hal-
sokollen to their personal level, it might be good to have a setting where they
could be sent to the suitable version of Hélsokollen based on a few questions
about their age, their reading skills etc. Alternatively, there could be a setting
for the caregivers to fully customize the application to fit their children. This
could for example mean that the parents could choose the amount of text on
each page or how big buttons should be.

o My treatment: Enable the nursing staff to add general explanatory videos of
patients’ diagnosis.

Third expert

o Settings page: Display a preview of the different versions to help users get a
more concrete sense of how the versions differ.

o My questions: A chat bot could perhaps be implemented to answer the more
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simple and common questions asked by the children. Investigate whether it
could be beneficial to be able to sort the questions into themes or categories
instead of appointments/dates, for the user to easier find questions related to
certain topics.

My treatment: Not just show information about medication, but also other
types of treatments such as conversational therapy or physio. Possibly add a
reminder feature for taking you medication, doing your therapy exercises etc.
Preparations before the appointment: Remove the word “tips” (“preparations”)
from the title of this page. If you do this, you could include information about
when and where the next doctor’s appointment is being held, which nursing
staff the patient will meet and what will happen during the appointment. De-
pending on what activities will be carried out during that appointment, you
could provide links to slideshows about those specific activities.

Positive feedback to keep for the high fidelity prototype

The first and the third expert focused more on providing constructive feedback while
the second experts, the project initiators, also focused on providing feedback of what
was good with the design and what requirements had been fulfilled. Therefore, some
of the positive feedback provided by the second experts/project initiators were as
follows:
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Start page: The analogy of having a dwelling area with a road leading to differ-
ent houses in version 1 was considered a fun, playful and easily understandable
idea, that definitely could speak to children. That there were small differences
in the design of the three versions was also considered to be appreciated by
users when switching between versions. Furthermore, the icons used for the
different main features were liked.

My page: This page and its navigation structure was perceived as easy to
understand. The design of the “overview of your previous notes”-page was
very appreciated and said to meet the idea that the project initiators initially
had in mind very well. That users are able to express how they want to be
treated during doctor’s appointments was considered a very important feature.
It was perceived as a good idea to include this feature on “My page”.

My questions: It was considered a great idea being able to provide responses
to questions through images, audio recordings etc.

My treatment - My diagnosis: The appearance of both version 1 and 3 of the
page was liked. It was considered wise to include the page “My diagnosis”
within the page “My treatment”. It was also appreciated to use the word
“diagnosis” of the page since they want the child to be aware that they have
a diagnosis and be proud that they know things about it.

Preparations before the appointment: The appearance of the page was liked a
lot. The fact that you arrive at a general page of the different departments
at Sahlgrenska when clicking on the button was appreciated as well. It was
considered wise to have the same base for version 1 and 3 but with small
differences in the design.

All pages: It was appreciated that children’s tendency to accidentally delete
or edit information was considered throughout the design, and that this prob-
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lem was encountered by requiring the user to go through several steps before
something is deleted/can be edited.

o Miscellaneous: It was a good choice to create the prototype to be used on a
smart phone, in this initial design phase of Hélsokollen.

6.4.3 Evaluation of the medium-fidelity prototype with po-
tential users

In this section, the evaluations of the medium-fidelity prototype will be presented.
Thereby a presentation of the aim of the evaluation, the preparations made, the
people that participated, how the evaluations were performed and the results.

6.4.3.1 Aim of the evaluation

The aim of the evaluation was firstly to gather insights of which types of difficulty
levels that possibly fit the different levels/ages of the children. Further on, the
evaluation was supposed to gather both negative and positive feedback of the pro-
totype, such as ambiguities and things that were especially good. Lastly, possible
suggestions of improvements were gathered during the evaluation.

6.4.3.2 Preparations

As a preparation for the medium-fidelity evaluations, a few pictures inspired by the
picture cards method (see the methodology section) were created. The cards were
created to aid both the younger or the older children with difficulties to communicate
verbally for different reasons. The pictures displayed 6 images representing “Good /I
like”, “Neutral”, “Bad/I do not like”, “I am confused”, “Too simple/childish”, “Too
difficult/made for an adult” and could be pointed at by the children instead of
speaking. The pictures used can be seen in Figure 6.12.

Figure 6.12: The pictures were created for children having trouble communicating
verbally, to be used during the evaluation of the prototype.

Pilot test
A pilot test was performed with a mother and her 5 year old son, that were not

61



6. Process

patients at the CN. After the pilot test, a few changes were made to the evaluation
process. Due to the evaluation taking too long to conduct, a few screens were
removed from the evaluation. Some of the main screens removed were regarding
“Background colors”, “Preparations before an appointment” and “My diagnosis”.
This due to the fact that they were either less important to get feedback on due to
their simplicity or because they were similar enough to other screens included in the
evaluation. Apart from removing these screens, no other changes were made to the
evaluation procedure.

6.4.3.3 Participants and environment

Due to the ongoing situation of the covid-19 pandemic during this part of the project,
a lot of restrictions were made made for visitors at Sahlgrenska University Hospital.
The government also advised people to stay home as much as possible. The envi-
ronment for the evaluation of the medium fidelity prototype was therefore changed
to the online video conference call application Skype. The strategy to gather par-
ticipants was also changed from asking people at the CN in person, to sending out
letters of information. The letters shortly explained the ongoing project, how the
evaluation would go about and that children between the ages of 5 to 18 were wel-
come to participate, with or without their caregivers. The letters were either sent
out by email or by post together with patient’s invitations to appointments.

Due to the lack of participants joining from the CN, the advisor from the Centre of
Digital Health (CDH), at Sahlgrenska University Hospital, sent out the information
letter within his department as well. The fact that the children at CDH did not nec-
essarily fit the main target group of the project (children with long term illnesses)
was not considered a significant issue. This due to the fact that the evaluation
was mainly about testing Hélsokollen’s appearance and different levels of difficulty,
rather than the actual content.

A total of 9 participants, including the pilot test, participated in the evaluation of
the medium fidelity prototype. Six of the groups were recruited from the CDH.
Within these groups, two groups included children in the age span of 5 to 8 years of
age, two children in the age span of 9 to 12 years and two children between 13 and
15 years of age. Two groups of participants were currently patients at the CN, aged
5 and 15 years, and one group had children that were former patients at the depart-
ment, aged 15 (with an experienced age of 5-8) and 25. This last group included
one person working at the CN and one working with children with rare conditions.
They were currently working with a similar project and can therefore be said to have
provided a slightly different angle of feedback than the other participants. Among
the children who participated or had their caregiver to participate, 3 were boys
and 6 girls. Furthermore, all child-participants except for one said that they used
a smart phone every day. Among the most used type of device, it was an almost
equal distribution between smart phones and tablets, where a few participants said
to be using a smart phone approximately as much as a tablet. The most commonly
used operating system was iOS, which was said to be used by 8 participants, while
2 participants mainly used Android.
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Just like in the interviews with patients and their caregivers during the requirement
elicitation phase in the beginning of the project, one of the project initiators made
a heuristic assessment of the participants’, that are currently patients at the CN,
experienced age. This showed that all of those participants’ experienced and legal
age were the same. In total, this resulted in 4 groups who mainly evaluated Version
1, and 5 groups who mainly evaluated Version 3, as suggested during the previous
expert reviews.

6.4.3.4 Evaluation procedure

Each evaluation session was initiated by welcoming the participants and by giving
a brief introduction of the facilitators and the aim of the evaluation. The facilita-
tors then started an audio recording and asked the participants whether they could
give their verbal consent of wanting to participate in the study and that they were
OK with their responses being audio recorded. After this, some short questions
about their demographic information and mobile habits were answered, followed by
an instruction of what the participants were expected to do during the evaluation.
Furthermore, a presentation of a short scenario describing the purpose of Halsokollen
and how it would be used by patients was given.

After the scenario, the evaluation of the prototype began by introducing the correct
version of the start page (version 1 for 5-7 year olds and version 3 for 8-18 year
olds) and by giving an explanation of what one can do on that page. This was
done by sharing the computer screen of one of the facilitators’ computers, which
had the Figma work sheet with the medium fidelity screens to-be-evaluated ready.
After this, the interview questions regarding what the participant liked and disliked
with the page, what their suggestions of improvements were and what they thought
about the page’s difficulty level were asked (See Appendix E). This was followed by
the facilitators showing the other version of the same page (version 3 for 5-7 year
olds and version 1 for 8-18 year olds), thereby taking inspiration from the This-or-
that-method, to get feedback on which of the two versions the participants thought
was the best and would prefer to use. Lastly, a question about whether there was
anything surprising or unexpected with the main feature or its belonging pages was
asked before moving on to the next main feature. This procedure was then repeated
for all the screens that were included in the evaluation. The evaluation session was
then finalized by thanking the participants for their participation before moving over
to the next group of participants. As a thanks for the participants participation,
they were included in a lottery in which one group of participants won two movie
tickets.

Throughout the whole evaluation session, one of the facilitators took notes of the
participants’ responses while the other held the interview and led the evaluation
forward.
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6.4.3.5 Data analysis and results

The data collected during the evaluation was analysed in several different steps.
Firstly, the authors read through each others’ notes that were taken during each
evaluation session, while listening to the audio recording of the participant’s inter-
view responses, to clear out ambiguities and gaps. Thereafter, each group of par-
ticipants’ responses were color coded and gathered under the page in Hélsokollen
and the interview question that each response belonged to. Moreover, the responses
were sorted so that those that belonged to the age group 5-7/that evaluated version
1 was gathered, and the responses belonging to the age group 8-18/that evaluated
version 3 was gathered. The participants in the pilot test and the two nurses that
also were parents to children that were former patients at the CN was also sorted
into the age group 5-7, since this was the age of their children. However, since these
two groups of participants differed somewhat from the other groups, their responses
also differed more heavily from the others’. Therefore, these responses were not
weighed as much as the other participants’ at this stage of the process, even though
some responses was considered important to add as potential future work. When
all responses were sorted accordingly, the content analysis (as described in [37]) was
applied to find themes and commonalities in the data. Furthermore, the general
themes and findings of what the groups of participants liked and disliked with the
pages, what their suggestions of improvements were, what they thought about the
pages’ difficulty levels and what was surprising or unexpected with the interface,
was summarized for each age group. The full summary of the findings can be found
in Appendix F.

The results of the evaluations with potential users showed that the groups of partic-
ipants in general were positive to the design of Hélsokollen, including its difficulty
level, features and components. Therefore, many of the findings collected suggested
that certain components and features should be kept as they are. Some examples of
these components and features, that were reported as extra likable by participants,
are as follows:

o All pages: All pages that were shown, both from Version 1 and 2, were per-
ceived as aesthetically pleasing by participants from both groups.

o Start page: Participants in both the Version 1 and Version 2 group appreciated
the “Background color” page and the ability to write about yourself on “My
page”. Many participants also appreciated that the different main features in
Hélsokollen were presented in a clear way on the start page.

o My page and My questions: Several participants mentioned that the different
editing buttons, to include information in form of video, images etc, were good
to have.

o My treatment: Many participants mentioned that it was good to include pic-
tures on the page explaining their medicines. The specific questions/topics
brought up on the page, such as “how the medicine affects your body”, were
also appreciated.

o My nursing staff: The nursing staff icons used on the page were appreciated
by several participants. Many participants also appreciated the idea to be able
to include real pictures of the nursing staff and the departments.
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The additional findings from the analysis were translated into a list of priorities.
This list contained all things that was disliked or needed to be adjusted for the
high-fidelity prototype, sorted according to their level of priority (high-, medium-
and low priority). As only version 1 and 3 were part of the evaluation, some of the
adjustments also applied to more than one version (e.g. both version 2 and 3 in
some cases, and version 1 and 2 in other cases). Moreover, there were also certain
adjustments that were of priority for all versions. A summary of all findings can be
found in Appendix F. Some of prioritized features were as follows:

All versions
High priority

o All pages: Add an icon on all pages displaying that the user can have the text
on the page read to them out loud.

o Start page: Discuss whether the page “background color” should be placed on
the Start page or underneath the “Settings” page.

e My page: Change the look of the edit note-page, since it looked like the ex-
ample questions belonged to the editing buttons. Also, change the circle-icon
on the “Other”-button to an icon that shows a number of different things.

e Me treatment: Show example photos of medicines of different formulas, i.e.
pills, effervescent tablets, injections etc.

o My questions: Discuss how it can be made more easy to sort out questions
that are answered or unanswered.

o My nursing staff: Add a screen displaying information about a certain depart-
ment, such as address, opening hours, telephone hours and telephone number.

Medium priority

o Start page: Try finding another icon for the “background color” button, that
better resembles with this feature.

o My questions: Change the text “Questions without answers” to “Unanswered
question”.

o My treatment: Place the edit-button underneath the information-button.

o My nursing staff: Add an example photo of both a department and a doc-
tor/nurse.

Version 1
High priority
o Start page: Make the page look like the previous house-design, but with influ-
ences from the button-design.
o My questions: Add dates to all the questions on the different screens.
Medium priority
o All pages: Shorten the amount of text as much as possible.

Version 2
High priority
o Start page: Make the page look like either the button-design or the roundabout-
design.
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o My questions: Let this page have the same design as version 1.

Version 3
High priority
o Start page: Make the page look like either the button-design or the roundabout-
design.
o My questions: Change this page to look more like version 1 while keeping the
idea of having several questions collected in one sheet.

What was actively chosen not to be included and why
Not to include
o All pages: Icons from the start page should be displayed somewhere on the
page you are at, to make it easier for children that have limited reading skills
to understand on which page they landed. This was experimented with by
adding the respective icon on different positions at the top of the page and in
the header, but it was difficult to find a solution that did not clutter or ruin
the balance of the page. Therefore, it was decided not to include this feature.
Future work
o My questions: Include a FAQ-section, apart from being able to write your own
questions.
o My treatment: Add links to other digital tools that can help patients track
their diagnosis in more detail, when needed. An example could be for patients
that have diabetes.

6.5 High fidelity prototype

This section describes the process of creating, evaluating and analysing the high
fidelity prototype of Hélsokollen. Furthermore, the results of the evaluation and its
implications are discussed.

6.5.1 Creation of high fidelity prototype

The creation of the high fidelity prototype consisted of an iteration of the medium
fidelity prototype and was mainly based the findings from the evaluation with ex-
perts and potential users in the previous phase. More specifically, the list of priori-
ties created in this phase served as a checklist while doing alterations to the design,
where the bullet points were implemented in the prioritized order (from high to
low). Furthermore, screens with dialog boxes and different types of feedback, that
was supposed to appear when the user interacted with different elements in the in-
terface, was created. Additionally, an Introduction page which provide information
about Hélsokollen’s background and aim and require the user to select which version
he/she would like to use, before being able to start Hélsokollen, was created. More-
over, a look and feel that was inspired by VGR’s visual profile was implemented,
where their blue standard color was added to the headers of the interface, including
a version of their logotype on the Introduction page. The background colors, on
some of the pages, were made in a different lighter blue color. The icons and images
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used in the interface were also updated to colored versions. An example of how the
interface was changed from medium fidelity to high fidelity can be seen in Figure
6.13. All the final screens of the prototype can be seen in Appendix G.

Figure 6.13: An example of how the My page - editing page was trans-
formed from medium fidelity (left) to high fidelity (right).

When all the screens were finished according to the list of to-do’s, interactivity was
added to the prototype by making certain elements in the interface clickable. This
was done by using the prototype-feature integrated in Figma, where one easily can
drag and drop connections between different screens or design elements. Some of the
design elements were also set to play a small animation when they were clicked, as
an attempt to create playful effects. Since there are three versions of the interface,
the end result also consisted of three different versions of the prototype.

6.5.2 Expert review of the high-fidelity prototype with project
initiators

This section describes the findings from the expert evaluations of the high-fidelity
prototype and how the evaluations were performed.

6.5.2.1 About the reviews

An informal expert review was conducted of the high-fidelity prototype with the
project initiators (working with children at the CN and the Play therapy at Queen
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Silvia’s Children’s Hospital). During the evaluations, the experts were shown each of
the screens in the high-fidelity prototype one at a time and asked for their opinions
and feedback. They were also shown all three different versions of the prototype.

6.5.2.2 Results from the expert review

The overall feedback from the project initiators was that they were very happy with
the end result. Some things that were specifically pointed out as positive were as
follows:

All pages: That users are able to listen to the text content in Halsokollen
was good. It is also wise to make the text more difficult/more suitable for
older kids in the higher versions. The texts about what each page is about
(that is displayed when pressing the information-button in the header) are
very well-written and easy to understand without being childish.
Introduction page: The page looks nice and professional with the VGR logo
included.

Start page: The idea to include the feature “Background colors” on the start
page for Version 1 but hiding it behind the button “Settings” for Version 2
and 3 is a good idea.

My page: That users has a place to express thoughts and feelings that are
not tied to a specific category or topic on the “Other things I'm thinking
about”-page is good. Further more, that users see examples of what he/she
can write or talk about related to the different topics (interests, school etc),
which appears each time a new note is created. The editing page looks very
good in general.

My treatment - My diagnosis: The topic “what should I think about regarding
my diagnosis” is very good to include.

My treatment - My medicines: It is wise to include a warning text encouraging
the users to make sure that the information is updated. It is wise to place the
edit-button underneath the information button in the header, to minimise the
risk of children accidentally pressing it.

My nursing staff: It is good to be able to add your own pictures of the de-
partments you are a patient at. It is a good idea to fetch contact information
etc about the departments from VGR databases, to make sure it is updated.

Apart from the positive feedback, some suggestions of improvements were also pro-
vided by the project initiators:
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My treatment - My medicines : Underneath the information button, a text
states that nursing staff can edit this page. This should be changed to state
that both nursing staff and caregivers can edit the page.

My nursing staff: One should be able to add new departments, regardless of
whether they are part of Sahlgrenska University Hospital or other hospitals
that the user might be a patient at. Moreover, nursing staff are not allowed
to give out their private email and phone number, so this should be removed
from the page.
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6.5.3 Evaluation of the high-fidelity prototype with poten-
tial users

In this section, the evaluations of the high-fidelity prototype will be presented.
Thereby a presentation of the aim of the evaluation, the preparations made, the
people that participated, how the evaluations were performed and the results.

6.5.3.1 Aim of the evaluation

The aim of the evaluation was firstly to gather insights about the usability of the
high-fidelity prototype. Thereby to check if the layout and navigation of the proto-
type were intuitive, check if the functions and features included were understandable
and check if Hélsokollen felt usable and useful. Further on, the aim of the evalua-
tion was also to gather insights about the user experience of the prototype as well
as suggestions of improvements. This was done by performing a usability test where
users, after hearing different scenarios, was supposed to complete a set of tasks that
were representative of a normal usage of Hélsokollen, while thinking out loud. For
the children that evaluated version 1, they also had the opportunity of using the
picture cards method to aid their thinking aloud.

6.5.3.2 Preparations

A specific preparation made for the evaluation of the high-fidelity prototype was to
try find a good video conferencing application where one could share the screen of
a mobile device. The aim of this was to enable evaluation participants to interact
with the high-fidelity prototype on their mobile devices, as it was designed for, while
at the same time sharing their screen with the facilitators. The application Zoom
showed to fulfill these requirements. After some informal tests using the application,
the authors found that one were unable to see the finger movement of the person in-
teracting with the screen of the mobile device being shared. One could not either see
where the person clicked, if they clicked on an non-interactive place in the screen. It
was therefore decided to let the users share and interact with the prototype on their
computer screens, to enable the facilitators to see the movements and interactions
of the computer mouse.

Pilot test

Two different pilot tests were performed to try out the evaluation procedure. The
first pilot test was performed with a 25-year-old woman that did not belong to the
target group of the evaluation and project. The aim of this pilot test was to test
things such as execution time of the evaluation, possible technical issues and the
layout of the evaluation process script. The findings of the pilot test showed that
the evaluation procedure was working well, only minor clarifications of the script
were made, such as which one of the facilitators should start the interview recording.

A second pilot test was made, with a participant within the target age, to also test

the tasks and questions in the evaluation. The participants were a mother and her 5
year-old daughter that were not a patient at the CN. No changes needed to be made
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to the evaluation procedure after this pilot test, meaning that the findings could be
analysed together with the rest of the evaluations.

6.5.3.3 Participants and environment

Like the medium fidelity prototype evaluation, this evaluation was restricted by the
ongoing covid-19 pandemic and the government’s recommendations in relation to
this. The evaluation of the high-fidelity prototype was therefore also planned to
be carried out remotely, through the online video conference call application Zoom.
Zoom was chosen rather than Skype (as used in the medium fidelity prototype eval-
uation) because it allows the web camera and screen sharing to be activated at the
same time. This was of relevance for the data gathering, where participants’ facial
expressions were planned to be used in case there were ambiguities in relation to
their way of interacting with the prototype. The strategy of gathering participants
by sending out information letters to the patients at CN and staff at CDH, explaining
the ongoing project, how the evaluation would go about and that children between
the ages of 5 to 18 were welcome to participate with or without their caregivers, was
also kept for this evaluation. Furthermore, a similar letter was also sent out to the
staff at the Interaction Design department at Chalmers University of Technology,
as an attempt to recruit more participants.

In total, 8 groups of people participated in the evaluation, including the second pilot
test group. Three of the groups had or were children that are currently patients at
the CN. One of these groups consisted of a mom who had a 4, soon to be 5 year
old son (which had cognitive difficulties and did not participate), one of a mom and
her 12 year old son, and one of a 16 year old girl. One group of participants were
recruited from the Interaction Design department at Chalmers, which consisted of
a mother and her 10 year old daughter. The rest of the groups were recruited from
the CDH, which included one group consisting a mother and her 5 year old daugh-
ter (which were also the second pilot test participants), one group consisting of a
17 year old girl who participated without her caregivers, one group consisting of a
mother and her 9 year old son, and one consisting of an 11 year old boy who par-
ticipated without his caregivers. Questions regarding the child-participants mobile
habits showed that all participants used a smart phone every day, except for the
two youngest participants who barley had used a smart phone but used a tablet
regularly instead. The distribution between the most used device, out of smart
phones, tablets and computers, there was an almost equal distribution, including
the participants who said to be using one or more of the devices equally much. Like
the results in the medium fidelity prototype evaluation, the majority of participants
mainly used the operating system iOS, which was found for 6 of the participants,
while 1 participant said to be using Android and 1 Windows.

To be able to explore potential usability and user experience issues, the participants
were only to evaluate the interface version that was designed for their experienced
age. Like the previous evaluations, one of the project initiators again made a heuris-
tic assessment of the current patient-participants’ experienced age, to determine
which of the interface versions would be best suited for each participant. This as-
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sessment showed that none of the patient-participants had an experienced age that
differed from their legal age, hence, all participants evaluated the interface version
that corresponded to their legal age. In total, this resulted in 2 groups of partici-
pants who evaluated Version 1, 4 groups of participants who evaluated Version 2,
and 2 groups of participants who evaluated Version 3.

6.5.3.4 Evaluation procedure

Just like in the medium fidelity prototype evaluation, the evaluation sessions for
the high fidelity prototype began with welcoming the participants and by giving
a brief introduction of the facilitators and the aim of the evaluation, followed by
a background description of Halsokollen’s objective. The facilitators then started
an audio recording and asked the participants whether they could give their verbal
consent of wanting to participate in the study and that they were OK with their
computer screen and responses being recorded while interacting with the prototype.
Further on, it was made clear that their data would only be used anonymously in
this project. After this, some short questions about their demographic information
and mobile habits were answered, followed by an instruction of what the participants
were expected to do during the evaluation. The participants were asked to open the
prototype version that the facilitators had linked in the Zoom chat, and then to
share their computer screen so that the facilitators could see how the participant
would interact with the prototype.

Having the prototype in front of them, participants were asked to interact with the
prototype in accordance with a set of tasks provided by the facilitators, while think-
ing out loud. The tasks were created so that several different types navigations were
tested, i.e. the participants were navigating from the start page to different main
features, between different pages belonging to the same main feature, and from cer-
tain pages back to the start page. In total, there were tasks and interview questions
on the Introduction page, My page, My questions, My treatment - My medicines and
My nursing staff. These pages were selected to be tested both due to lack of time
during the evaluation sessions to test all pages and due to the remaining pages ei-
ther being quite simple (such as background colors) or being similar enough to the
ones chosen for testing, After the tasks that were related to a certain main feature
had been carried out, a set of interview questions regarding this feature and its be-
longing pages were asked. Furthermore, after the all the tasks were completed, the
evaluations ended by getting the participants’ input on Héalsokollen and all its pages
as a whole. All the tasks and interview questions asked can be found in Appendix H.

Throughout the whole evaluation session, one of the facilitators took notes of the
participants’ interaction with the prototype and interview responses, while the other
presented the tasks, held the interview and led the evaluation forward.

6.5.3.5 Data analysis

The data collected during the evaluation was analysed in several different steps.
Firstly, the authors read through each others’ notes that were taken during each
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evaluation session, while listening to the audio and video recording of the partici-
pant’s task performance and interview responses, to clear out ambiguities and gaps.
Thereafter, each group of participants’ interview responses were color coded, gath-
ered in a unified document and sorted according to their age (and thereby the version
of Halsokollen they tested). Participants’ performance on each task was also sorted
into one of the three predefined completion categories: Immediately and without
support, With delay but without support, and With delay and support. The results
from both the task performance and the interview responses were summarised in a
document, including examples from the raw data to exemplify specific findings.

Two of the children in the groups from CDH (the one with a mother and her 9 year
old son, and the one consisting of an 11 year old boy who participated without his
parents) were also participants in the medium fidelity prototype evaluation. This
could potentially have affected their perception, responses and way of completing
the tasks during this evaluation, and therefore, these participants’ results will be
presented separately.

Furthermore, the mother of a 4 year old son with cognitive difficulties were also
analysed a bit differently, since neither her or her child belonged to the target age
group at the moment of the evaluation. However, the child is still a patient at the
CN and will belong to the target age group in a couple of years, and therefore, it was
valued to get input from his mother anyway. Since the aim of having participants
performing a set of tasks in the interface was to discover usability issues among the
target age participants (i.e. 5-18 year olds), only the mother’s comments expressed
during the performance of the tasks and during the interview was analysed for this
participants, and not her way of completing the tasks.

6.5.3.6 Results

The participants’ task performances showed that the majority of tasks were com-
pleted immediately and without support, among the participants who evaluated
version 1 or version 3. For the participants who evaluated version 2, there were
greater variance between the three levels of completion (Immediately and without
support, With some delay but without support, and With some delay and support),
where it was mainly one participant who needed extra time and support to complete
the tasks. The task performances on each interface version is presented in Table 6.1.

Furthermore, all groups of participants, regardless of version evaluated, were gener-
ally positive towards Halsokollen and either said that they would use it themselves
or thought that other children with long-term illnesses would. Moreover, the general
opinion about the design and the look and feel of Hélsokollen, including the ability
to adjust the background color, was appreciated, even though some suggestions of
improvements were mentioned. Further on, all groups of participants said that they
thought the navigation was easy to understand and use. Next, a few examples of
the observation notes and interview responses found during the evaluation will be
highlighted per each main feature evaluated. A summary of all the high fidelity
prototype evaluation findings can be found in Appendix I.
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Task Version 1 Version 2 Version 3
. . I: 3/4 (1 PB) .
Introduction page 1 I: 1/1 D: 1/4 (1 PB) I: 2/2
. . I: 3/4 (1 PB) .
My questions 1 D:1/1 D: 1/4 (1 PB) I: 2/2
. ) I: 3/4 (1 PB) )
My questions 2 I: 1/1 DS: 1/4 (1 PB) I: 2/2
) I: 3/4 (1 PB) I: 1/2
My page 1 L 1/1 DS: 1/4 ( 1PB) DS: 1/2
My page 2 * * *
_ D: 3/4 (1 PB) .
My page 3 I: 1/1 DS: 1/4 (1 PB) I: 2/2
My treatment 1 D: 1/1 I: 4/4 (2 PB) I: 2/2
D:1/4
My treatment 2 I: 1/1 DS: 1/4 I: 2/2
I: 2/4 (2 PB)
My nursing staff 1 DS: 1/1 I: 4/4 (2 PB) I: 2/2
. . I: 3/4 (2 PB) I:1/2
My nursing staff 2 I: 1/1 D:1/4 D: 1/2

Table 6.1: A table displaying how well the participants managed to complete the
tasks during the evaluation. The different levels of completion of the tasks were
Immediately and without support (I), with some delay but without support (D)
and with some delay and support (DS). Participants who participated before are
marked 'PB’. The "™’ next to the task “My page 2”, which was a bit different than
the other tasks, represents that the task was accomplished.

Introduction page
Version 1
o The participant chose the interface that was designed for the age group she
belonged to.
Version 2
o All participants except for one in this age group chose the versions that were
designed “for them”. The one participant that chose version 3 instead of 2 was
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a 12 year old boy.
Version 3
e Only one of the participants chose the version that was designed for the age
group she belonged to (Version 3), the other chose Version 2. The participant
who chose Version 2 explained that she interpreted Version 1 as too simple
and Version 3 as it would require the user to read and do too much.

My questions
Version 1

o The start page was said to be aesthetically pleasing and the buttons to different
main features clearly distinguishable

o It was discovered that the mark informing the user that a question has a
response could be made more prominent

Version 2

e One could make the distinction between answered and unanswered questions
even more clear by adding headers.

e One participant said that the page was easy to understand and one said that it
could have been made clearer on how one could see the answers from the nurs-
ing staff (which was mentioned by one of the participants who had participated
before).

Version 3

o The feature was liked in general, even though one participant would have
appreciated being able to ask questions and receive responses in between ap-
pointments, as well as during appointments.

My page
Version 1
o The overall purpose, functionality and content of the page was correctly inter-
preted and explained.

Version 2
o The participants hesitated regarding how they should close the drawing-button
(including the participants who had participated before).
e One could add a function to be able to sort out specific notes based on themes
or similar. This could be beneficial if you have many notes.

Version 3
e Due to the fact that the “previous month”-button in the calendar view and
the back-button in the header were mixed up, they could be made more dis-
tinguishable.

My treatment - My medicines
Version 1
o To make it even more easy for children to find their way, it was suggested to
consider changing the icon used on the “My treatment”-button on the start
page to a tablet icon instead.
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Version 2

o The feature to be able to add your own image of the medicine is good to
include but it could be made more clear.

e The previous-medicines-button could have been made more clear and promi-
nent (which was mentioned by one of the participants who had participated
before), as one participant initially thought that the second medicine presented
on the page was a previous medicine.

Version 3

o The informal way of presenting information about medicines was appreciated

as well as being able to have pictures of the tablets.

My nursing staff
Version 1
o It was suggested to add a map-feature to this page to make it even easier to
find the location of different departments.
Version 2
o The participants thought the page looked good and was easy to understand.
Although, the participants did mention that it could have been made clearer
that one could click on the card to receive more information (which was also
said by one of the participants who had participated before).
e One of the participants suggested that the page could include a short infor-
mation of every department and what one can do there.
Version 3
e To help users understand that contact information is presented when press-
ing the department-card, it was suggested to add an arrow button and/or
a text saying for example “press here to read more!”. One participant first
thought that contact information was presented on the “preparations before
an appointment”-page.
o The appearance of the page was appreciated, except from the cartoon-icon,
which were to be used for nursing staff which lacked real photos of themselves,
in Hélsokollen, that was perceived to decrease the seriousness of the page.

Final interview questions
Version 1
o It was suggested to consider changing or removing the house icon from the
buttons on the start page that does not have a clear connection to a certain
place or building, such as “Background colors” and “My questions”
« Halsokollen as a whole was perceived as useful, and the participants said they
would definitely use it as long as the data entered was safely stored
Version 2
e One of the participants thought the amount of hierachies used in Hélsokollen
was appropriate.
o A name suggestion that came up was “Hélsokollen”, which came to be the
winning name suggestion. One participant thought the original name “Hal-
soappen”, that had been used up until this phase of the project, was good.
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e One of the participants (that had participated before) said that he would not

have liked to navigate in any other way than the one used in Hélsokollen now.
Version 3

» That you are able to change the background color in Halsokollen was perceived
as an appreciated and important feature by one of the participants, since it
allows users to choose whether they want to get a “hospital-vibe” from using
the tool (which this participant associated with the blue color used in the
prototype), or not.

6.5.4 Creation of guidelines

All findings from the evaluations throughout the project, together with the require-
ment elicitation, were analysed and combined to create a list of guidelines that could
possibly aid the future designing of adaptable eHealth technologies for children be-
tween 5 to 18 years of age. When specific findings, from the three phases where
potential users provided feedback, were observed as recurring or perceived as specif-
ically salient, these findings were noted and saved as bullet points. From the bullet
points that were supported by several findings, the points that were considered most
interesting and important to consider when designing similar eHealth technologies
in the future, were sorted out and re-formulated into a collection of twelve design
guidelines. The full list of guidelines is presented in the upcoming Results chapter.
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Results

In this part of the report, the results of the project will be presented, displaying both
the final design prototype of Halsokollen as well as the design guidelines created.
To connect back to the research questions of the project, the section called “Design
guidelines” aims to answer the question: What design guidelines should be taken
into consideration when designing an adaptable eHealth technology for 5 to 18 year
old children?, and the section called “Design prototype” aims to answer the sub-
question: What is a plausible design suggestion of such an eHealth technology, to
be used by 5 to 18 year old children with long-term illnesses within Swedish health
care?.

7.1 Design prototype

In this section, the final design prototype will be presented together with a summary
of the feedback from the last evaluation. Each of the six main features, together
with the introduction page, start page and settings, will be presented in individual
sections below. The full prototype can be seen in Appendix G. An interactive pro-
totype of version 1 of Hélsokollen can be found on this link:
https://www.figma.com/file/GkWrZJU53nitsXS8Q6n0OML.

General feedback of the whole idea of Hilsokollen and its features

Some of the general feedback from the final evaluation that could be considered for
further development of Héalsokollen are firstly that all participants, regardless of age,
were positive towards Hélsokollen and either said that they would use it themselves
or thought that other children with a long term illness would. It was also appreciated
to include the feature of being able to listen to text content in Hélsokollen, if one
for example have trouble reading. Lastly, the fact that the text content was made
simple to understand, yet not too “childish”, was also appreciated.

7.1.1 Introduction page

This is the first page that a user encounters when starting up Hélsokollen for the
first time. The user is then presented with an introduction of Halsokollen and its
purpose, see Figure 7.1. After that, the user is asked to choose between three
versions of Halsokollen, see Figure 7.2.
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Figure 7.1: Image displaying the first Figure 7.2: Image displaying the sec-
screen displayed when starting up Hél- ond screen displayed when starting up
sokollen for the first time. Hélsokollen for the first time.

Some of the feedback from the final evaluation that could be considered for further
development of Hélsokollen are firstly that the page was said to look nice and pro-
fessional with the VGR logo included. A majority of the participants also reported
that the page was easy to understand with a good explanation of the difference
between the three versions. A possible improvement that did arise was to possibly
make it even more clear what the different versions contain.

7.1.2 Start page

The start page displays the different features Hélsokollen contains. Thereby “My
page”, “My questions”, “My treatment”, “My nursing staft”, “Preparations for an
appointment”, “Background color” and “Settings”. In Version 2 and 3, “Background
color” lies underneath “Settings”. The three different versions can be seen in Figure
7.3, 7.4 and 7.5 below.

Some points of feedback that were stated during the final evaluation and that could
be considered for further development of Halsokollen is firstly that the idea to in-
clude the feature “Background colors” on the start page for version 1, but hiding it
behind the button “Settings” for version 2 and 3, was a good idea. The navigation
in Halsokollen was also considered to be easy to use by all participants, with an
appropriate level of hierarchies. Two suggestions of improvements stated was firstly
to consider removing the house icon from the buttons on the start page, in version
1 (Figure 7.3), that does not have a clear connection to a certain place or building,
such as “My Questions”. Further on, one participant evaluating version 3 (Figure
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7.5) stated that the roundabout lines connecting the buttons could be left out, which
then needs to be considered during future developments.

Figure 7.3: The start Figure 7.4: The start Figure 7.5: The start
page of version 1 of Hal- page of version 2 of Hal- page of version 3 of Hél-
sokollen sokollen sokollen

7.1.3 My page

On the page “My page” (Swedish: Min sida), the user can tell things about them-
selves, which they later can show to the nursing staff. They can also use the notes
to help them keep track of their life and diagnosis. What could be told on these
pages are things such as personal interests, how they are doing in school, what they
are feeling or thinking of or anything else that comes to mind, see Figure 7.6 and
7.7 below. They can express this by writing or by adding drawings, smileys, im-
ages, audio and video recordings, which can be seen in Figure 7.8 below. Example
questions are also presented to help guide the user of what he/she could tell about.
The descriptive text is transferred to the information icon when interacting with the

page.
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Figure 7.6: The first
screen of the page “My
page” of version 1 of Hal-
sokollen

Figure 7.7: The sec-
ond screen of the page
“My page” of version 1 of
Hélsokollen, showing an
overview of your previous
notes.

Figure 7.8: The third
screen of the page “My
page” of wversion 1 of
Hélsokollen, showing the
editing screen when cre-
ating a new note.

Some of the feedback from the final evaluation that could be considered for further
development of Hélsokollen are firstly that it was wise to include the page “Other
things I'm thinking about” (Swedish: Annat jag ténker pa) for the users to have
a place to express thoughts and feelings that are not tied to a specific category or
topic. It was also appreciated to include example questions of what a user could
write or talk about on this page. The overall purpose, functionality and content
of the different screens of the page were correctly interpreted by a majority of the
participants, regardless of the version they evaluated. The appearance of the page,
such as icons, images and amount of text, was also stated to be appreciated. Some
possible improvements that were stated were firstly to add a feature to be able to
sort out specific notes based on themes or similar, which referred to the overview
screen in Figure 7.7. Secondly, a suggestion was stated to make it more clear that
“My page” is a place where users get the opportunity to express their own thoughts,
opinions and feelings, regarding both things related to their everyday life and things
related to their treatment at the hospital. Due to the fact that some participants
had trouble closing the editing buttons on the editing page, Figure 7.8, these should
be improved in future work as well.
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7.1.4 My questions

On this page called “My questions” (Swedish: Mina fragor), the user can write
down questions or other things they are wondering about regarding their diagnosis
or treatment. They bring their questions to their doctor’s appointments and are
able to write down the responses in Hélsokollen together with their nursing staff.
Just like at the page “My page”, see Figure 7.9 and 7.10, they can express their
questions or answers by writing or by adding drawings, smileys, images, audio and
video recordings. They are also able to view previously entered questions and their
answers.

Figure 7.9: The first screen of Figure 7.10: The second screen of the page

the page “My questions” of ver- “My questions” of version 1 of Hélsokollen,
sion 1 of Hélsokollen showing how an answered question could look
like.

Some of the feedback from the final evaluation that could be considered for further
development of Hélsokollen are firstly that the appearance of the page, in form of
icons, color and images for example, was appreciated by a majority of the partic-
ipants, regardless of which version they evaluated. Further on, the screens on the
page were also found to be easy to understand by a majority of the participants.
The page and feature “My questions” was appreciated by the participants but some
of them also mentioned that they would like to be able to communicate with the
nursing staff outside appointments as well. Another possible improvement suggested
could be to make the distinction between answered and unanswered questions even
more clear, by for example adding headers.
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7.1.5 My treatment

In this part of Hélsokollen, called “My treatment” (Swedish: Min behandling), the
user can see information about their diagnosis and their medicines, see Figure 7.11,
7.12 and 7.13. This information should be written down by the nursing staff or
parents during an appointment to make it easy to understand for the child. It is
also possible to see a history of your previous medicines and why they were changed.

Figure 7.11: The page Figure 7.12: The page Figure 7.13: The

“My Diagnosis”(Min di- “My Medicines” (Min screen showing previous

agnos) underneath “My medicin) underneath medicines on the page

treatment” in version 2of ~ “My  treatment” in = “My Medicines”(Min

Halsokollen. version 2 of Halsokollen. medicin), in version 2 of
Hélsokollen.

Some of the feedback from the final evaluation that could be considered for further
development of Hélsokollen are firstly that the topic “what should I think about”
(Vad bor jag tédnka pa) on the page were information about the patient’s diagno-
sis is presented, is very good to include. It was also said to be wise to place the
editing button on both the page “My diagnosis” and “My medicines” underneath
the information button in the header, to minimize the risk of the younger children
accidentally pressing it. To include a warning text on the “My medicines” page en-
couraging the users to make sure that information on the page is updated was also
appreciated, which among other things were presented when clicking the information
icon. Further on, it was mentioned that the informal way of presenting information
about medicines was appreciated as well as being able to have pictures of the tablets.

The overall look and feel of the page was appreciated, but a suggestion of improve-
ment, made by participants evaluating version 1 and 2, was to change the icon rep-
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resenting the page “My treatment” on the start page into one that is more intuitive
what it represents, e.g. a tablet icon. Apart from the icon on the start page being
unclear, the page was perceived to be relatively easy to understand by a majority of
the participants, regardless of which version they evaluated. One other aspect that
might be worth pointing out was that some participants at first had trouble finding
the previous medicines button, due to it having the same color (white) as most of
the components on the page. An improvement could then be to make the button
more prominent. Lastly, another suggestion of improvement was to make the text
on the previous medicines page in a larger size for the younger children.

7.1.6 My nursing staff

In the part of Hélsokollen called “My nursing staff” (Swedish: Vi pa sjukhuset),
which can be seen in Figure 7.14 and 7.15, information about the user’s nursing
staff should be presented. This information should be added by the users themselves,
preferably together with a caregiver or nursing staff. Further on, information about
the departments the user visits should also be presented.

Figure 7.14: The first screen Figure 7.15: The second screen of the page

of the page “My nursing staft” “My nursing staff” (Mina vardkontakter) in
(Mina vardkontakter) in version 3 version 3 of Halsokollen, displaying more in-
of Halsokollen formation about a department

Some of the feedback from the final evaluation that could be considered for further
development of Héalsokollen are firstly that the appearance of the page was appreci-
ated by a majority of the participants, who for example mentioned that it was good
that you could add your own images of nurses and departments. The people icons
were, on the other hand, appreciated by most of the participants but not by one
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participant evaluating version 3, who instead thought they decreased the seriousness
of the page. It could therefore be important to note that the people icons should be
optional to use. Further on, the project initiators mentioned that it is a good idea to
fetch contact information etc. about the departments from VGR databases, to make
sure it is updated. They also said that one should be able to add new departments
on this page, regardless of whether they are part of Sahlgrenska University Hospital
or other hospitals that the user might visit.

A majority of the participants thought that the page was easy to use and understand
but a critical feedback provided was to make it more clear that you could click on the
different “department cards” to go to a page with more detailed information about
that department and your nursing staff. Participants, evaluating both version 1 and
version 3, also stated that it might be difficult to differentiate between this page
and the one called “Preparations before an appointment”. It might therefore be of
important to change the name or icon for the pages, on the start page, to make this
more clear. Some further suggestions of improvements mentioned were to possibly
add a map-feature on the page and to include a short description of each department
and what one can do there.

7.1.7 Preparations before an appointment

In this part of Hélsokollen, called “Preparations before an appointment” (Swedish:
Tips infor besoket), there is a link to the web page Dunder, which is created by
Sahlgrenska University Hospital. On this webpage, see Figure 7.16, users can learn
more about how doctor’s appointments and different medical procedures are carried
out on different departments, in a child-friendly way. No specific feedback for future
development are stated here due to the fact that the page was not evaluated during
the final evaluation.

7.1.8 Background color

On the page called “Background color” (Swedish: Bakgrundsfirg) the user should
be able to change the color of the background, see Figure 7.17. One point of feed-
back from the final evaluation that could be considered for further development of
Hélsokollen was that this feature was perceived as an appreciated and important
feature by 1 of the participants, since it allows users to choose whether they want
to get a serious and professional “hospital-vibe” from using Hélsokollen (which this
participant associated with the color blue), or a more playful and fun vibe. This
feature was not specifically evaluated by participants, but one group of participants
mentioned that they would have liked to add more fun images of animals etc. in the
background, which could point towards that including background themes in future
developments of Hélsokollen could be a good idea.
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Figure 7.16: Page
called “Preparations
before an appointment”

Figure 7.17: Back-
ground  color  (Bak-
grundsfirg) selection in
version 3 of Hélsokollen.

Figure 7.18: The first
screen of the “Settings
page” of version 3 of Hal-
sokollen. The two alter-

(“Tips infor besok”) from
version 1 in Hélsokollen. natives “Version of the
app” and “Background

color” can be chosen.

7.1.9 Settings

On this page,“Settings” (Swedish: Instéllningar), users are to be able to change
between the three different versions of Halsokollen, see Figure 7.18. In version 2 and
3 of Halsokollen, the feature “Background color” is placed here as well. No specific
feedback for future development are stated here due to the fact that the page was
not evaluated during the final evaluation.

7.2 Design guidelines

This section proposes a set of guidelines that, based on the findings in this project,
seems relevant to consider when designing an adaptable eHealth technology for 5 to
18 year old children. Throughout the project many promising findings were found
but only the most important ones were translated into guidelines and presented
in this section. The list of guidelines are, as described in the section “Creation
of guidelines”; a combination of guidelines found in this and in previous studies.
Some of the guidelines are based on the features that were implemented in the
prototypes, while some are based on features that were desired to be implemented in
case Halsokollen became real, which therefore might need to be investigated further
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to check their relevance. Moreover, the guidelines found relates to two main topics,
namely what type of content and features was found as relevant to include in this
type of technologies, as well as some main considerations to take when designing
the interface, the interaction and the experience of using such technologies.

7.2.1 Content

1. Enable children to tell about themselves, to write down questions and to play
educational games, as well as to view information about their medicines, their
diagnosis, their nursing staff, how different medical procedures are carried out
and their own history, to make them more involved in the various aspects of
their illness and treatment.

Based on findings from the three phases of the process where potential users
and stakeholders were involved (requirement elicitation (section 6.2.2.5), medium
fidelity prototype evaluation (section 6.4.3.5) and high fidelity prototype eval-
uation (section 6.5.3.5)), all of the above mentioned features received positive
feedback. For example, in the interview with patients and caregivers during
the requirement elicitation phase, none of the groups of participants thought
that any of these features were unwanted, even though some were reported as
more or less important to integrate in a tool like Halsokollen. In all age groups,
there were also groups of participants that, among other things, said that they
thought a tool with such features could help them improve the communication
with their nursing staff as well as help children understand their diagnosis bet-
ter. Moreover, apart from the findings in this project, the inclusion of these
features could potentially also be supported by the The Persuasive Systems
Design Model (PSD model) presented by Oinas-Kukkonen and Harjumaa [54].
This model explains that a system that allows the user to keep track of their
progress or status helps them achieve their goals or perform target behaviors.
Since one of the goals of using Halsokollen is to increase children’s knowledge
and involvement in their own health care, the possibility for them to track
their health care-related subjects (i.e. their medicines, diagnosis, nursing staff
and self-status) could potentially help them reach these goals. Therefore, all
the features mentioned were considered relevant to include in similar eHealth
technologies. Furthermore, the features were also implemented and kept as
main features in Hélsokollen throughout the process, except for educational
games that was excluded during the ideation phase, due to the time available
for the project being limited.
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2. Enable children or their caregivers to customize the tool in different ways, such
as to choose between different difficulty levels and appearances, to better fit the
varying personalities, diagnosis and ages among children.

In the two last phases where stakeholders and potential users were involved,
i.e. medium fidelity prototype evaluation (section 6.4.3.5) and high fidelity
prototype evaluation (section 6.5.3.5), the findings showed that several groups
of participants liked the idea of being able to choose between different back-
ground colors in Hélsokollen, which was implemented in the prototype (see
Figure 7.17). Additionally, participants mainly evaluated one of the interface
versions, i.e. the version that corresponded to each child participant’s expe-
rienced age, during the medium- and high fidelity prototype evaluations. In
these evaluations, participants were asked about the difficulty level of the ver-
sion they were shown to, where the majority of participants said that they
thought the difficulty level of that version was good. Further on, there were
a few cases where participants chose or preferred a version that was not de-
signed “for them”. There were also explicit comments about the benefits of
being able to adapt a digital tool depending on childrens’ age, even though
these comments were few and came mostly from caregivers and expert review-
ers. Moreover, apart from the findings in this project, previous research by
Oinas-Kukkonen and Harjumaa [54] states that according to their persuasive
features, a system is more likely to be persuasive if it is visually attractive to
its users. They also mention that people can be more easily persuaded if a
system reminds them of themselves in some meaningful way. These two points
could then possibly be achieved by enabling personal customization of a tool.
The prototype of Hélsokollen can be adjusted by selecting background colors
(see Figure 7.17) and by selecting one out of three versions, thereby difficulty
levels (see Figure 7.2 and7.18). This feature could then be further expanded
in future work to allow even further customization. Based on these findings, it
seems relevant for similar eHealth technologies to enable children to customize
the tool based on different parameters, to better fit the varying needs.

3. Create space for children to share thoughts, feelings and experiences that are
not obviously tied to pre-defined categories or topics, or to the illness itself,
since more perspectives than initially expected could be important for their
health care.

One of the findings from both the requirement elicitation phase (section 6.2.2.5),
the medium fidelity prototype evaluation phase (section 6.4.3.5) and the high
fidelity prototype evaluation phase (section 6.5.2.2) was the appreciation of
including a space where children (and potentially also their caregivers) can
express things that, at first sight, might not be perceived as relevant for a
patient’s diagnosis or treatment or fit within commonly related topics. At
least one group of participants in the two first phases, and the experts in the
third phase, said that they thought it would be or that it was a good idea
to offer children such a space. For example, one of the participants in the
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medium fidelity prototype evaluation explicitly asked about the purpose of
being able to tell about your interest or school on “My page” (see Figure 7.6).
When explained that it was realized during the interview with patients in the
requirement elicitation phase, that children sometimes have wishes of doing
certain things that they have difficulties performing due to their illness but
might be able to do with the right treatment, this participant immediately
agreed that those things could be important to highlight in eHealth technolo-
gies like the one designed and implemented in this project.

. One should not be afraid of using the word “diagnosis” or to include infor-

mation about a user’s diagnosis, as long as the information is optional and
presented in an objective way. On the contrary, users should be encouraged to
learn more about their diagnosis and to be proud of their knowledge.

In the interviews with potential users during the requirement elicitation phase
(section 6.2.2.5), a few caregivers mentioned that it might be difficult to in-
clude a page about children’s diagnosis in a tool like Hélsokollen, especially at
young age. This was said to be due to the fact that children do not want to fo-
cus on their diagnosis or be put in a box. Simultaneously, a total of four groups
of participants representing all age groups except the 9-12 group, especially
mentioned this feature as one of the most important ones to include in Hél-
sokollen (not counting the groups of participants that considered all features
presented as equally important). Since the purpose is to let each user decide
if and how much information they want to be written about their diagnosis
as well as their medicines, this feedback was encountered by combining these
two features into one main feature - “My treatment” which was implemented
(see section 7.1.5). By using this title on the start page instead (see Figure
7.3, 7.4 and 7.5), one could avoid children from seeing the word “diagnosis”
and getting reminded of it every time they open Halsokollen or go to the start
page. This way, they can choose to view information about their diagnosis
if or when they want. In the expert reviews during the medium- and high
fidelity prototype evaluation phases (see section 6.4.2.2 and 6.5.2.2), this was
also considered a good solution, where the project initiators that were part of
one of the expert reviews said that they thought one should inform children
that they have a diagnosis, and make them feel proud that they know things
about it. There were also many internal discussions about alternative word-
ings, which was also brought up to discussion during one of the high fidelity
evaluations, where the term “diagnosis” was found to be the correct medical
term and therefore considered as the best one to use. Therefore, it seems
relevant to include information about a child’s diagnosis in similar eHealth
technologies, as long as individual users’ feelings are respected and accounted
for.
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7.2.2 Design, interaction and experience

. Enable users to express and acquire information through several different modal-
ities, such as by writing/reading or talking/listening to text, and by adding/viewing
different types of images and icons.

From the start of this project, one of the requirements was to make it possible
for users to express themselves and acquire information in different ways in Hal-
sokollen (section 6.2.1). This was important due to the fact that Hélsokollen
would be used by many different types of users - children in various ages, with
varying diagnosis and difficulties, their caregivers and various nursing staff,
along with all those users’ individual preference of how to express themselves
or acquire information. To account for this, multiple ways of adding informa-
tion (writing, drawing, adding smileys, images, audio- and video recordings
(see example in Figure 7.8) was implemented to meet those different needs,
along with the ability to read or listen to text and to view images, icons and
slideshows. This was found to be appreciated by groups of participants both
during the requirement elicitation (section 6.2.2.5) and the medium fidelity
prototype evaluations (section 6.4.3.5). Moreover, apart from the findings in
this project, previous research can be said to support this guideline as well.
For example, Budiu and Nielsen [25] suggests that when designing for children
in the ages of 5-12, one should use images as a supplement to text and that
the images used should resemble things that children are familiar with in the
physical world. The use of real-life metaphors is also discussed as an advan-
tageous feature, especially for children that do not know how to read yet, by
Sherwin and Nielsen [60]. Furthermore, Ludden et al. [48] argues that the use
of metaphors is successful because they are interpreted intuitively. Moreover,
Ludden et al. [48] also promotes the use of metaphors due to the fact that
they add fun, meaningfulness and engagement, which fosters motivation for
goal achievement. Therefore, this guideline could be good to consider when
designing similar eHealth technologies.

. Help users complete activities in the tool by breaking them down into smaller
tasks and by providing concrete examples and hints.

That children sometimes have a hard time expressing themselves was some-
thing that was both experienced by the authors themselves and mentioned by
several groups of participants, especially during the interviews with potential
users in the requirement elicitation phase (section 6.2.2.5). In the medium
fidelity prototype evaluation (section 6.4.3.5), both with potential users and
experts, it was suggested to make it easier for children to express things about
themselves on “My page” if they received concrete examples of things to tell,
such as example questions to answer or pre-made sentences with gaps to fill
in. Another example of where tasks in the interface were divided into several
steps was on the two introduction pages implemented, where users only could
read about the interface versions on the first page (see Figure 7.1), and select
version on the second page (section 7.2), which all groups of participants in
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the high fidelity prototype evaluation said was easy to understand (section
6.5.3.5). Moreover, this guideline could also be said to be supported by pre-
vious research by Oinas-Kukkonen and Harjumaa [54] and their PSD model.
They argue that when a system breaks down more complex activities, such as
users being encouraged to“tell about themselves', into smaller tasks, such as
answering specific example questions like “Do you have any fears related to
your doctor’s appointments?', it aids users in completing their target behavior
because they come to see progress (even if it is smaller) faster. Based on these
findings, helping children performing tasks by dividing them into several small
ones seems to be a guideline worth considering in the design of similar eHealth
technologies.

. Help users judge the credibility of the tool by providing a serious impression,

without being boring.

During the requirement elicitation (section 6.2.2.5), several participants men-
tioned the relevance of having credible content in a digital tool like Halsokollen.
To enhance the credibility of Hélsokollen, apart from allowing nursing staff en-
tering truthful information, the Introduction page of the Halsokollen was made
to display information about the background and founders of Halsokollen in a
professional and trustworthy way, as well as incorporating the logo of VGR (see
Figure 7.1 and Figure 7.2). The project initiators also mentioned, during the
high fidelity expert review (section 6.5.2.2), that the implemented page looked
good and professional with the VGR logo included. Something noted during
the medium fidelity prototype evaluation (section 6.4.3.5) was that many par-
ticipants complained about the colorlessness of the prototype, even though it
was mentioned that more colors would be included later in the process. One
participant even stated that a page looked “old”. Moreover, this guideline
could also be said to be supported by previous research. Oinas-Kukkonen’s
and Harjumaa’s [54] PSD model explains that a system have greater persuasive
powers if users perceive it as trustworthy, and that the perception of trust-
worthiness increases if users get a good first impression of the system, and/or
if the people/organization behind it is presented. Due to these findings just
mentioned, it was considered important to highlight this guideline for future
work.

. Use a simple navigation structure, such as a start page and a back button from

which all main features can be entered and exited.

The navigation that was implemented in Hélsokollen was mainly evaluated in
the high fidelity evaluation (section 6.5.3.5), due to the prototype only being
interactive at this stage. All participants stated that the navigation was good
and easy to understand in Halsokollen and one participant even said that he
would not have liked the navigation to have worked in any other way. Further
on, when observing the participants performing the tasks in the evaluation
of the high fidelity prototype and navigating around Hélsokollen, the overall
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finding was that the participants had no trouble understanding how to nav-
igate. The previous literature by Budiu and Nielsen [25] also discusses that
you should make the navigation easy and non-redundant, to not confuse the
children. Children will most probably use common ways of navigation that
they have learned before. Further on, Budiu and Nielsen mention the impor-
tance of presenting the breadth of a digital tool’s content already on the start
page. This could help children see what the tool has to offer and were to find
those features. This has been pursued in the final prototype of Hélsokollen
(see section 7.1.2), but due to the fact that some misinterpretations still oc-
curred, this could probably be made even more easy and clear for the children.
Therefore, it was considered important to highlight this guideline for future
work.

Do not structure features or information in more hierarchies than necessary -
the fewer the better.

One finding from the final evaluation, of the high fidelity prototype (section
6.5.3.5), was that the implemented level of hierarchies seemed to be appropri-
ate. One participant mentioned this specifically and also said that Héalsokollen
was easy to understand and perspicuous. Further on, the overall findings from
observing the participants while they performed their tasks in the evaluation
of the high-fidelity showed that they had no trouble understanding how to
navigate around the different hierarchies. Thereby, they did not seem to get
confused or “get lost” in the hierarchies. Further on, all participants stated
that Hélsokollen and its navigation was easy to understand. The guideline
could also be said to be supported by the previous work of Budiu and Nielsen
[25]. They stated in their book that you should not use deep and circumstan-
tial navigation in digital tools for children. One example they bring up is that
a child that clicks on a buttons saying “games” expect to find a game on the
next page. This has been accounted for in the final prototype of Hélsokollen,
by keeping the level of hierarchies to a minimum. Although, some hierarchies
in Halsokollen, such as the three hierarchies related to the feature “My page”,
might still need to be investigated if they are clear and intuitive enough to be
kept (section 7.1.3. Therefore, this guideline could be relevant to emphasize
in future work.

Increase users’ perception of security of using the tool such as by protecting
the information entered with login systems like passwords, BankID, and/or in-
tegration in the personal pages on the Swedish Healthcare Guide 1177 website.

A login system has not yet been implemented in Hélsokollen, both due to
lack of time and because it belongs more to the next step in the development
process. However, feedback has been collected from participants, both during
the requirement elicitation (section 6.2.2.5) and high fidelity evaluation (sec-
tion 6.5.3.5), stating the importance of data security in tools like Halsokollen.
One participant did for example say, during the high fidelity evaluation, that
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she would not even consider using a digital eHealth tool if it did not ensure
data security. When mentioned that a login system would be planned to be
implemented in potential future work of Hélsokollen, it was appreciated by
participants. Due to the stated importance of security in a digital tool like
Halsokollen, this was considered to be a valuable design guideline.

Make it simple for nursing staff to enter and edit information, as their time
might be limited.

This was a fact that has been discussed between the authors of this report
and the project initiators throughout the project, even though focus was on
designing the children’s interface and features addressing the specific needs
among nursing staff were not fully implemented in the prototype made in this
project. The project initiators have stated that the nursing staff needs to be
able to read and write down information in Hélsokollen during appointments
in an easy and effective way, due to their restricted time. They do not have
time to use Halsokollen outside of appointments or to perform complex au-
thorisations when entering data into the tool. Although, they could, together
with the patient, use the patient’s or his/her caregiver’s phone when entering
information during an appointment. Due to the fact that some information
in Hélsokollen are only meant for the nursing staff to enter and edit, such as
information about medicines and a patient’s diagnosis, these were suggested
by the authors of this report to be protected by a password-lock. Although,
due to the reasons stated above, this was not considered a good solution by
the project initiators, as can bee seen in section 6.4.2.2. The activity to make
sure that a digital tool like Hélsokollen is simple for nursing staff to use was
therefore considered important to include as a guideline for future work.

When designing for children in the ages of 5-8, make it a bit tricky and less
attention-catching to edit and delete information that has been entered to the
tool, if they are not supposed to edit and/or delete it.

After having read a lot about children and child-computer interaction, one
take away was that young children like to explore and click on things they see,
even things they are not supposed to interact with. This is something that has
been discussed between the authors of this project and the project initiators
throughout the project. Due to the fact that some information in Héalsokollen
is not meant for the children to edit themselves, such as information about
medicines and their diagnosis (see Figure 7.12 and Figure 7.11), the edit button
of that information should not be as prominent to children. A simple solu-
tion, that could possibly fit many digital tools within this domain, could for
example be to implement a password-lock on certain information. Although
in this project, the project initiators requested a tool without any passwords
and similar, to make it as easy as possible to use for all the different types
of users (children, caregivers and nursing staff). Furthermore, a participant
that evaluated the medium fidelity prototype (see section 6.4.3.5), a caregiver
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to a 7-year-old, commented that he would prefer edit buttons, that were not
meant for children to interact with, to be hidden. Therefore, a solution in
this project was made by placing the edit button underneath the information
icon button in the header, on those pages were the information was not to
be changed by children themselves. This was inspired by the previous guide-
lines presented by Sherwin and Nielsen [60], which for example states that one
can “hide” certain links or buttons, that is supposed to be used mainly by
adults, in places that children are unlikely to click. Additionally, Budiu and
Nielsen [25] discusses that caregiver’s usually prefer sites where children can
play around themselves without needing help from an adult all the time. Fur-
ther on, except from “hiding” the button, the idea was also to let at least one
modal pop-up appear on the screen if the child would still reach the button,
although this feature was not implemented or evaluated in the prototypes of
this project. However, the idea of this solution was stated to be appreciated
by the project initiators, during the high fidelity prototype evaluation (see sec-
tion 6.5.2.2), and could therefore be suggested as a solution to projects where
a password-lock is not suitable or desired. It was therefore also concluded that
this might be an important guideline that similar projects could be inspired by.

93



7. Results

94



3

Discussion

In this chapter, the results of the project will be discussed in accordance with the
research questions and previous studies within the related fields. Furthermore, a
discussion of the process and the methods used in the project will be presented.
Lastly, a set of examples of potential continuous and future work is proposed.

8.1 Results

The aim of this study was to investigate in which ways eHealth technology could
be used to enhance children’s involvement in their own health care, and to provide
new insights to the field of interaction design and children. This is in line with the
UN’s Convention on the Rights of the Child, which recently has become a law in
Sweden, as well as the CN’s aim of increased active patient participation. More
specifically, this study was to investigate what design guidelines should be taken
into consideration when designing an adaptable eHealth technology for 5 to 18 year
old children, as well as how a plausible adaptable eHealth technology, created for 5
to 18 year old children with long-term illnesses within Swedish health care, could be
designed. The results consists of a high fidelity prototype of an adaptable eHealth
technology, as well as a set of design guidelines to consider when designing for
children between 5 to 18 years old with long-term illnesses, that will be discussed
separately and in more detail in the sections below.

8.1.1 Design prototype

The sub-research question of what a plausible design suggestion of an eHealth tech-
nology, to be used by 5 to 18 year old children with long-term illnesses within
Swedish health care is, have been answered in this project by creating a design pro-
totype of such a digital tool, through literature studies and empirical research. The
high fidelity prototype created in this project was evaluated by people that qualified
for one or more of the end user characteristics, where the general response showed
that Héalsokollen and its interface was widely accepted and appreciated. The project
initiators in particular were very satisfied with the end result.

Haélsokollen is however still in an early design phase, with many suggestions of
improvements from expert reviewers, evaluation participants and the authors them-
selves. There were also some usability issues found during the high fidelity prototype
evaluation which need to be worked on further. For example, during the task com-
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pletion phase, users seemed to mix up “My nursing staff” and “Preparations before
the appointment” and had trouble understanding that one could press the card dis-
playing information about a certain department on the “My nursing staff”-page,
which they also mentioned. Therefore, some examples of improvements were to con-
sider how “My nursing staff” and “Preparations before the appointment” could be
differentiated, or perhaps how they could be combined, as well as to add some sort
of signifier on elements that were not obviously clickable. Another feedback that
came up regarded the fact that children could ask their nursing staff if they could
take a picture of them to include in the “My nursing staff”-page in Halsokollen. An
ethical aspect that one would need to consider in future developments of the tool
is to make sure that the nursing staff do not feel guilt tripped into letting patients
include a picture of them in their tool, if they do not actually want to. Moreover,
the fact that two of the participants in the high fidelity prototype evaluation also
were participants in the evaluation of the medium fidelity prototype was consid-
ered a potential issue, especially for the task completion phase, due to the fact that
they were already a bit familiar with the different pages included in Hélsokollen and
therefore might have performed better. However, this did not seem to be the case
as one of those participants performed approximately as well as the other partic-
ipants, and the other one generally needed more time and support to complete a
higher frequency of tasks than the other participants. That these participants had
participated before might still have affected their interview responses however, but
it is impossible to tell either, especially considering the small sample size.

Additionally, many suggestions of features and qualities that are more relevant for a
potential future development and implementation of Halsokollen have been proposed
and will be discussed further in the future work section at the end of this chapter.
The design prototype made in this project should therefore both be considered a
suggestion and an inspiration of how such eHealth technologies could take form, as
well as form a basis for future work of Hélsokollen within Sahlgrenska University
Hospital, who requested the project.

By viewing the similar and related work that has been done previous to this project,
as mentioned in the background chapter of this report, several similarities and differ-
ences with Halsokollen can be identified. The special aim of this project, thereby to
be a general and easy to use communication tool between children (in the age span
of 5 to 18 years) with different long-term illnesses and their health care providers,
where the application is meant to be used during and between appointments, was
not found in any other products found while performing this project. A lot of
similar work has been done, but they are either specific to certain illnesses or cogni-
tive impairments, online distance communication tools or solely informational tools.
Neither have a similar work been found that is designed to be suitable for such a
wide age span. This exploratory study therefore has a possibility to add valuable
knowledge to this research area and possible future work. Moreover, it could be of
value for similar future studies to even further investigate and take inspiration from
the related work.

96



8. Discussion

8.1.2 Guidelines

Based on the research question of what design guidelines should be taken into consid-
eration when designing an adaptable eHealth technology for 5 to 18 year old children,
a collection of 12 design guidelines have been created as a suggestion of considera-
tions to take when designing similar technologies in the future. As described in the
“Creation of guidelines” section in the Execution chapter, the guidelines are based
on a combination of valuable insights received from the requirement elicitation and
the medium- and high fidelity prototype evaluations. Some of the guidelines found
are also supported by previous literature, as brought up in the Results chapter. Al-
though, some of the guidelines found did also provide a slightly different perspective
or suggested alternative solutions to previous guidelines. These will be discussed
below in this section. Furthermore, this project also proposes guidelines that poten-
tially could be new within the domain of eHealth technology for children, since no
similar existing guidelines was found during the literature review.

Due to the fact that this study needed to be adjusted according with the ongoing
covid-19 pandemic, where both the performance of evaluations and the type of par-
ticipants involved were different than originally planned (which will be discussed
further in the “Process” section below), an important note is that the guidelines
created in this project might not be as accurate as they could have been. Since this
study was already highly explorative, trying to find one solution to a problem rather
than the “correct” one, the guidelines created under these uncontrollable circum-
stances should rather be viewed as suggestions of what could be considered when
designing similar eHealth technologies.

Four of the guidelines, number 1, 3, 4 and 11, have been found to be the most in-
novative of the ones presented in this project, considering that no similar guidelines
have been found in the literature that has been reviewed in this project. That being
said, it does not mean that similar guidelines could have been found and presented
in other literature. The mutual topic for these guidelines is that they are all closely
related to the health care domain, that this project is part of, where guideline 1, 3
and 4 are mostly related to what type of content one should include and guideline
11 more to the practical circumstances of using an eHealth tool like Hélsokollen.
Guideline number 1 and 3 relates to the findings that were considered most salient
for this project, while guideline 4 and 11 relates to topics that needed much discus-
sion and careful contemplation of their advantages and disadvantages, as there were
findings speaking both for and against them.

Guideline number 2, regarding customization of the tool, could be said to be both
supported and challenged by other guidelines from the literature. For example,
Sherwin and Nielsen [60] and Joyce and Nielsen [44] talks about the fact that you
need to design for narrow age groups, which they say is a minimum of young children
aged 3 to 5, mid-range children aged 6 to 8 and older aged 9 to 12. They say that
one cannot simply “Design for children” in general. This is partly achieved in this
project, with the three different versions of Hélsokollen being designed for the age
groups of children aged 5 to 8 years, 9 to 12 years and 13 to 18 years. Although, the
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aim of Hélsokollen is not only to fit children in certain age groups but also children
with different difficulties that might need to use an easier version of Halsokollen
than their age suggests. Therefore, it was concluded to exclude things such as child-
ish text and images in version 1, so that older children using an easier versions of
Hélsokollen could still experience it as age appropriate. Further on, even children
who are the same age and does not have any specific difficulties can have different
preferences in a design. Therefore, as mentioned above, the ability to be able to
customize a digital tool could be very important, and should be expanded as much
as possible. Furthermore, allowing users to select what is “visually attractive” to
them, might increase their willingness to use the tool, as described by the persuasive
features presented by Oinas-Kukkonen and Harjumaa [54].

Regarding guideline number 7, that is about providing a serious impression to
help users judge the credibility of the tool, there are both guidelines from previ-
ous literature that supports it and opposes it. For example, it is supported by
Oinas-Kukkonen and Harjumaa [54] PSD model, as described in the Results chap-
ter. However, Joyce and Nielsen [44] argues that children in the ages of 5-12 care
more about being entertained and less about credibility, while teenagers have a hard
time determining the credibility of a system. Since Hélsokollen is based on three
different interface versions where each version can be used by children in all ages,
it was considered important for all versions to provide a serious impression, such
as by including an introduction page that included information about Sahlgren-
ska University Hospital being the main organization behind it. Moreover, as it is
probable that children’s caregivers would be present during the first time of use
of Hélsokollen, and this project had findings suggesting that credibility was consid-
ered important among caregivers, this was considered a relevant guideline to include.

Guideline number 10 regards the increase of users’ perception of security. Joyce
and Nielsen [44] discusses in their study that children in the ages of 5 to 18 are
hesitant to enter private information. To achieve the goal of this project, thereby
making children more involved in their own care, it could therefore be important to
help children become less hesitant of this by showing the different security measures
taken. This could possibly be done, as the guideline states, by including a login
system. Using authorized login like BankID would be the safest choice, however,
children need to be at least 13 years old and have their caregivers’ consent for using
BankID before the age of 18 [14]. This could lead to the children under 13 years
of age, or the under-aged children that does not have their caregivers’ consent to
use BankID, feeling excluded if their caregivers need to login for them. Therefore,
other types of login systems might be needed. However, Budiu and Nielsen [25]
argues that children under the age of 6 and children with little web experience can
have a hard time understanding concepts like login systems and passwords. This
could mean that caregivers still would need to manage the password for those chil-
dren. Using passwords as a means for data security therefore need to be carefully
balanced with the goal of UNCRC and empowerment of children, which might be
partly violated if passwords need to be managed by caregivers. Furthermore, the use
of passwords could also be discussed in relation to the form a tool like Hélsokollen
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has, i.e. whether it is implemented as a mobile application or a webpage. In the
shape of a mobile application, the data could be stored locally on the device used,
which might make it less important to include a login system. However, this could
potentially still be a desired feature, especially in case the device gets lost. What
could also be done, which might also be quicker to implement than a login, is to
emphasize in a digital tool like Hélsokollen that the entering of information is volun-
tary and that it is the children themselves that choose what to include. Further on,
it could also be made clear that the children do not have to present all information
entered in the tool to a nursing staff, but can keep some things private if they want
to. It could therefore be interesting to investigate how one could present this in the
best way possible in a digital tool like Halsokollen.

Guideline number 12, about making it more difficult for children to edit/delete
certain information, is supported by several existing guidelines presented in previous
literature, for example the work by Sherwin and Nielsen [60] and by Budiu and
Nielsen [25]. As mentioned in the Results chapter, requiring the user to enter a
password to be able to edit and/or delete certain information would be another
way to make sure children do not edit/delete things they are not supposed to.
However, requiring passwords that only caregivers have access to, at least when
their children are young, partly takes away the aim of empowering children to have
a voice within their own health care, since it would restrict them from deciding what
information they want to be able to share or view in the tool. One should not forget
that Hélsokollen is meant to be a place where the children themselves are in focus.
Restricting this would therefore also be questionable considering the UN Convention
on the Rights of the Child. Furthermore, there might be issues when children are
turning 13 and are expected to use the Swedish Healthcare Guide 1177 themselves,
but might not have access to the password used in the digital tool. Because of
this, hiding buttons to make it harder but not impossible for children to edit/delete
certain information, seemed to be the right way to go in this project. That being
said, it allows future work to investigate this further and to explore other possible
solutions as well.

8.2 Process

In this section, possible weaknesses and limitations of the project’s process will be
discussed.

8.2.1 Limitations due to the covid-19 pandemic

As mentioned in the introduction chapter of this report, many limitations appeared
and delimitations had to be made due to the covid-19 pandemic. Thanks to the
prototype being digital, no changes to the original plan of creating the prototype
needed to be made. The first part of the project, thereby the initial interviews and
requirement elicitation, also took part before the covid-19 situation became critical.
These could therefore be performed as planned by meeting patients at the Children’s
Department of Neurology.
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The major changes that had to be made were regarding the evaluation of the
medium- and high fidelity prototype of Halsokollen. Due to the visiting-restrictions
at hospitals that was introduced at that stage of the process, as well as recommen-
dations to work from home as much as possible, it was no longer possible to visit
the CN to perform evaluations with patients. The evaluations therefore had to be
made online, through video calls and screen sharing on a computer. This was con-
sidered a good solution to the problem and the results from the evaluation of the
medium fidelity prototype was considered to be almost the same as if the evaluation
would have been performed in the same room. The evaluation of the high fidelity
prototype on the other hand could have shown different results if the evaluation
would have been performed on a smart phone, with the facilitators and the partici-
pants being in the same room. This due to the fact that the participants could have
had experienced Hélsokollen more realistically on the device it was designed for, i.e.
smart phone. Feedback about the touch interaction with Hélsokollen then had to
be skipped, when mouse interaction was used instead. The reason that the authors
of this report chose to have the participants evaluate the interactive prototype on
their computer instead of on their phone was because the authors could not see
the participants interaction path when they were sharing the prototype from their
phone-screen. This was possible to see when they shared their computer screen,
where the pointer is visible. Moreover, since the participants had to evaluate the
prototype on their own computers and share their own computer screens, this might
have been experienced as an uncomfortable thing to do with two strangers. There
was also one participant who had some troubles sharing her screen, which seemed
to bothered her judging from her comments “I’'m not so good with computers” and
“I need to get help from my husband”. This might have affected her self esteem and
performance during the evaluation, which could have been prevented if the evalua-
tion was held in person.

Moreover, due to the fact that the evaluations had to be made through video calls,
the consent form and the participant’s consent had to be made verbally as well.
Leaving consent information verbally might not have been optimal, considering that
the information provided might have been less clear for the participants. Further-
more, it is possible that they might have felt more pressure agreeing with the condi-
tions when prompted face to face and verbally, even though the facilitators did not
perceive that any of the participants showed or said something that indicated this.
In future work, an improvement could perhaps bee to send information about the
consent in text form for the users to be able to read it in their own pace. Although,
the questions asked were not of personal character, and any personal thoughts and
feelings that were expressed were initiated by the participants themselves. Further-
more, the recordings made during the evaluations were only to be used to fill out
gaps and clear out ambiguities in the evaluation notes, and are to be deleted after
the project is finalized.

Further on, due to the fact that it was no longer possible to visit the CN to per-
form evaluations with patients, participants had to be contacted through post mail.
An information letter was written by the authors of this report that was posted
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to the patients by the project initiators together with the patients reminders for
their appointments. This, along with the applying-for-participation process being
more complicated, could potentially have led to less participants signing up to the
evaluations than if the participants could be recruited in person when visiting the
CN. Therefore, 5 to 18 year old children that did not have a long-term illness was
decided to be contacted to participate in the evaluations as well. Even though in-
volving these participants might not be as optimal as having the intended target
users, it was still considered valuable since the main focus of the medium- and high
fidelity prototype evaluations was not on the content of Halsokollen, but rather on
the design.

8.2.2 Creation of prototypes

One of the things that were considered throughout the project, and especially dur-
ing the creation of prototypes, was the fact that young children could have a hard
time understanding more abstract or hypothetical concepts [49], such as that pro-
totypes are only representations of “the real thing”. Therefore, the medium- and
high fidelity prototype was made with as much real-life examples and details as
possible, considering the authors limited knowledge within the medical field and the
time limitation aspect. This decision showed to work well in general, even though
some participants mentioned for example that they thought Hélsokollen could in-
clude more colors when evaluating the black-and-white medium fidelity prototype,
not realizing it was black-and-white on purpose.

Moreover, something that might have affected the results from the high fidelity pro-
totype evaluation with potential users was the fact that the prototype was not made
fully interactive. The reason for not making all the required screens and interac-
tions was the time constraints. Neither was there enough time to make all possible
screens that would be included in the “real” version of Hélsokollen, or to have the
participants evaluate all the screens that actually was created in this project. One
example of this, from the page “My questions”, is that one could only click on the
answered question to see a close-up and not the question without an answer. An-
other example are the editing buttons on the editing page on “My page”, which
did not work more than being able to be opened up and closed. This seemed to
confuse several participants who for example tried to pick a color and start making
a drawing without success. This might have confused the participants, lowered their
user experience of using Hélsokollen and possibly made them misunderstand which
elements were actually supposed to be interactive in the tool. Although, this was
attempted to be counteracted as much as possible by explaining to each participant,
who tried interacting with a non-interactive element, how the tool was supposed to
react if it was complete.

The reason for choosing a web page design adjusted for a smart phone view instead
of a tablet was to make it accessible to more children. Throughout the project, a
majority of the children participating in the project stated that they were using a
smart phone more than a computer or tablet. Joyce and Nielsen [44] also stated that
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all of the teenagers participating in their most recent studies had a smart phone,
but not all had tablets or computers. Additionally, Bekker and Antle [23] showed
that young children are practicing on their fine manipulation, which could be a rea-
son why the young children in Sherwin and Nielsen’s [60] study had trouble using
a mouse pointer accurately. Moreover, Internetstiftelsen [43] reported that most
Swedish children’s experience of using computers increase first when they receive
their own computers around the years of 11-13. Therefore, it seemed rational to cre-
ate these early design prototypes of Hélsokollen, that were to be evaluated in this
project by a large age span of children, in the form of a touch interface. Due to the
decision of what form Halsokollen should take (web version or mobile application)
not being final before the creation of the low fidelity prototype of it, it was decided
to design a web page design adjusted for a smart phone view instead of a mobile
application. This to enable the project initiators, or other people who potentially
would continue to develop this project, to make the decision later. In other words, it
will probably be easier to expand the design, of web page adjusted for a smart phone
view, into either a tablet- or computer web-version or a mobile phone application in
future work, than if the design would have been made into a mobile application from
the start. Another positive aspect of designing for a web page design adjusted for a
smart phone view is that it might more easily be integrated into the 1177 healthcare
guide. Although, this type of design might also increase the risk of data breach than
if the data would be stored locally on an phone application, which might also make
users feel less safe using it. This could instead be a positive aspect of designing for
a mobile application. Some other positive aspects of designing for a mobile phone
application are firstly that it might be easier for younger children to find /access the
tool themselves than if it would be on a webpage. Secondly it might not need to
require an authorized login, due to the fact that the data is stored locally. Although,
if the user would change his/her phone or if the user’s phone was to be lost, all the
user’s private data would be lost with it, which could be a significant negative aspect.

Moreover, it was part of the initial requirements to create a web-based tool to be
used on smart phones, tablets or computers, and therefore, other types of solutions
such as tangible interfaces were not considered in the project. Since the child end
users of Halsokollen can have varying cognitive and/or motoric difficulties, it would
therefore be value for continuous work to investigate other types of solutions and
technologies that potentially could better meet those needs.

8.2.3 Interviews and evaluations of prototypes

During the projects feedback sessions with experts, potential users and other partici-
pants, a few things can be mentioned that could possibly have affected the end result.

During the requirement elicitation phase when participants were interviewed at the
Children’s Department of Neurology, participants were asked to participate in the
interviews either before or after their doctor’s appointments. This led to some inter-
views being interrupted before all questions were asked, by a doctor coming to fetch
the patients for their appointments. Due to the fact that the interviews had to be
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performed in an examination room, used for taking blood samples etc., an interview
could also be interrupted by a nurse needing to use the room shortly. The fact that
all questions were not always answered was a shame but not considered to be a ma-
jor problem since the answers that was collected still was valuable. Another reason
for not receiving answers to all interview questions from all participants, as well as
why some participants received different follow up questions, is due to the informal
structure of the interviews. This was not considered an issue since it enabled the
facilitators to discover additional relevant topics, depending on the conversation’s
natural path.

There are also some insights about the performance of the medium fidelity prototype
evaluation. For example, the decision to perform a pilot test with the first partici-
pant applying for participation in the evaluation was indeed an important decision,
since it revealed a few issues in the evaluation procedure and script that was critical
to solve before the next evaluation session could be performed. However, there were
still things in the procedure that might have affected the results. For example, par-
ticipants were to answer questions about what they disliked in the interface and if
they had any suggestions of improvements. These questions might have been more
difficult to provide a straight and honest answer to, due to a potential fear of hurting
the facilitators’ feelings. This could potentially also be more prominent due to the
fact that the evaluations were carried out face to face (although on distance), and
the fact that none of the participants knew any of the facilitators personally.

As discussed previously in this chapter, not all parts of the high fidelity prototype
had been made interactive for the high fidelity prototype evaluation. Even though
the usability issues that were directly related to this factor were taken into account
and considered a “non-issue” for the interface design when analysing participants’
task performances, it could still have affected participants’ perception and experi-
ence of using the prototype, which furthermore might have affected their interview
responses. Another aspect that might have affected the analysis of the results of the
high fidelity prototype evaluation is that some participants shared a video of their
face when at the same time sharing their computer screen, while some participants
did not. It might then have been more difficult to fully interpret the actions and
experiences of the participants that did not share a video of their face. Therefore
it could be considered to include a video for all participants in future work, in case
the evaluations still have to be made online.

One thing that might have affected the recruitment of participants was that due to
the fact that we could not directly contact patients, we could not ensure that the
information about the study was forwarded in the best possible way. For example,
the study by Mack, Giarelli and Bernhardt [49] that was discussed in more detail
in the theory chapter, showed that recruitment of adolescents to research projects
is difficult, and especially when the research is about long-term or chronic illnesses
where the aim is to get adolescents’, that have those illnesses, input. They explained
that this was due to the fact that adolescents do not want to be reminded of the
things that make them different from other adolescents. Therefore, they argued
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that it could be of importance to present the information about the study in such
way that does not scare away adolescents from participation. Since the aim of the
medium- and high fidelity prototype evaluations was to get participants’ input on
the prototypes and their design, which was the information that was forwarded to
the potential participants, rather than investigating participants’ thoughts and feel-
ings about their diagnosis and /or treatment, this could potentially have scared away
less people from participation. However, the fact that Halsokollen is still targeted
towards children with long-term illnesses, with the aim of making them more aware
of and involved in their diagnosis and/or treatment, there might still be adolescents
(or other potential participants) that did not want to participate due to this factor.

Due to the fact that one of the main stakeholders of this project are children, it
was important to get children’s own input. This was a bit tricky when evaluating
with the youngest children (5-8), especially during the interviews with patients and
caregivers in the requirement elicitation phase, where many children mostly sat quiet
while their caregivers were speaking. It is not clear whether this meant that they
agreed with their caregivers and did not feel the need of repeating the information,
or if they simply were too shy to say something, which was another thing that
was noted during these interviews as well as during the following evaluations of the
medium- and high fidelity prototypes. The fact that the interviews were performed
in a non-comfortable environment, instead of an environment of participants own
choosing, as well as having to speak to two older people which they had never met
before, potentially added to children’s shyness as well. By conducting the interview
in an environment of their choosing and possibly having an initial informal meeting
with the child in beforehand, they might have participated more actively in the
the interviews. Furthermore, three types of physical artifacts were brought to the
interviews (three “books of participation”, a picture of an iPad frame and sticky
notes representing the different ideas of features that could be included in a tool
like Hélsokollen) to make the interviews more relaxed and to add concreteness to
the discussions. Even though the initial purpose, of having participants pasting the
features (i.e. sticky notes) they would like to include in Hélsokollen onto the iPad
frame, was not used by the majority of participants, the artifacts were still used
for example by children that were too shy to speak but instead could point on the
features/sticky notes they liked. This experience taught the authors the value of
using and keep using children-friendly methods throughout the project, even though
more could have been done if the circumstances would have allowed it. Moreover,
the fact that some children participated in the different evaluations together with
their caregivers, and some without (which was mostly the case for the 9-12 group),
could potentially also have affected children’s responses.
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8.2.4 Creation of guidelines

What could be important to mention about the creation of the guidelines is that
the design guidelines presented are the most important ones among the ones found,
according to the authors of this report. Even though all the guidelines presented
have been backed up by empirical research, and some of literature research as well,
biases could still have played a role when creating the guidelines. For example,
during the creation of the guidelines, different findings have been combined to create
specific guidelines according to how the authors interpreted the findings and their
relationship to each other. Not to state that they would be more or less relevant
than the ones created in this project, but other authors might have done other
interpretations, which possibly might have created other combinations of findings.
Additionally, since bullet points of interesting findings were noted down throughout
the project, it is possible that the authors over-interpreted results that was found
later in the project to belong to the bullet points that has already been noted, which
might have affected which guidelines were created. Although, the aim of the design
guidelines of this project was not to be the “only truth” and perfect, but to function
as an inspiration and a possible guidelines for future work within similar projects.

8.3 Future Work

Throughout the whole project, many ideas have been noted down as possible future
work. To begin with, it is proposed that prototypes of Hélsokollen could be evalu-
ated with more users within the main target group, thereby children with long term
illnesses, to validate the findings of this study and possibly find more or other rele-
vant design guidelines. Further on, it would be interesting to make a study focusing
more on the children who have cognitive and/or motoric difficulties as a result of
their long-term illness, to see how the design guidelines might differ. It would then
be possible to perhaps create more specialized and personalized designs for certain
illnesses and difficulties, that incorporates more of the accessibility recommenda-
tions for the web. Furthermore, it could be interesting to investigate what other
types of mediums or technical solutions might be suitable. Moreover, it would be
interesting to create more than 3 versions/levels of Hélsokollen, were the user can
customize the tool based on more parameters than now, to fit it even better to their
specific needs.

A few suggestions for future work regarding new features were also taken notes of
during the project. These were considered promising, but were not able to be imple-
mented due to lack of time. Some of the ideas were to include educational games,
quizzes or videos in Hélsokollen and another was to include some fun background
themes to select between. Although, what is relevant to note about the background
themes is that it would be important to make sure they do not confuse the user of
what is interactive and not in the digital tool.

Moreover, one could investigate if it would be appreciated and beneficial to include
a reminder-function in Halsokollen, to remind users to take their medicines or to
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write about themselves, for example. This could then possibly give some extra help
for children to become more involved in their own health care. The persuasive sys-
tem model by Oinas-Kukkonen and Harjumaa [54] states that reminders could be a
persuasive feature that will help the user to more likely achieve their goal. It might
also be interesting to see if it would be appreciated to include a page in Héalsokollen
were a user could write down everything about their next appointment at the hospi-
tal, such as the date, department, which nursing staff they will meet and what the
appointment will be about etc. This might possibly enable the user to prepare/feel
more prepared for specific appointments.

A suggestion that came up, but might be more difficult to implement due to patient
data security regulations, was to include a social feature in Halsokollen. The feature
would enable users to connect and share their experiences with other children having
the same condition as them. Oinas-Kukkonen and Harjumaa [54] describes in their
article about the persuasive system model that users are more likely to perform a
target behaviour if they can observe through the system that others are performing
the behaviour along with them. The social contact feature could then possibly both
entertain the users and motivate them to become more involved in their own health.
Another feature that is difficult to implement today, is to be able to send messages
to nursing staff outside of appointments. This is something that was mentioned as a
desired feature by many participants who participated in the project. Although, the
project initiators stated that the nursing staff would not be able to use this feature
today, due to their working schedule being too full. Because the hospitals methods
might change in the future, this feature suggestion might be possible further ahead.
Something that might be able to be included today, which might satisfy some of the
needs that the previous feature would, is a frequently asked question section or some
sort of chatbot that could answer simple questions. Finally it might be interesting
to investigate if some sort of gamification, in the form of praises or rewards, could be
included in Hélsokollen. According to Oinas-Kukkonen and Harjumaa [54], a digital
tool that reward or praise target behaviors could have great persuasive powers.
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Conclusion

In conclusion, the research question What design guidelines should be taken into
consideration when designing an adaptable eHealth technology for 5 to 18 year old
children?, as well as the sub-question What is a plausible design suggestion of such
an eHealth technology, to be used by 5 to 18 year old children with long-term illnesses
within Swedish health care?, have been answered by proposing a design prototype
and a collection of 12 design guidelines to take into consideration when designing
such technologies. Through an iterative and user-centered design process, this was
created as a result of a collaboration with the Children’s Department of Neurology,
the Play Therapy and the Centre of Digital Health at Sahlgrenska University Hos-
pital.

The overall result of evaluating the design prototype showed that the general idea of
the digital eHealth tool called Hélsokollen, as well as its design, was widely appreci-
ated and accepted by the majority of people who evaluated it, including the different
stakeholders. There are however still room for improvement and many suggestions
of alternative solutions, which fosters potential future development of Hélsokollen.
The 12 guidelines created concludes a set of interesting findings made in this project,
related to themes such as content, design, interaction and experience of using an
adaptable eHealth technology like the one designed in this project. For example, it
was found that it could be of importance to allow users to tell about their thoughts,
feelings and experiences that are not obviously tied to predefined categories or topics,
or to the illness itself. Because of the unpredictable circumstances that occurred due
to the ongoing covid-19 pandemic, as well as the explorative nature of the project,
the guidelines should be considered as inspiration and suggestions for the future
development of similar eHealth technologies.

Further on, a collection of suggestions for future work have been elicited through-
out the project. They include ideas such as implementation of more features in
Hélsokollen, like social contacts and activities, different types of reminders, as well
as educational games and quizzes. Furthermore, additional ways for users to cus-
tomize the Hélsokollen, to fit their individual needs, could be investigated as well
as the type of medium or technology used for the tool. Additionally, putting more
focus on how Hélsokollen could use accessibility standards, to better meet the needs
of children with cognitive and/or motoric difficulties, could be of value. Finally,
it is proposed to evaluate Hélsokollen with more children within the target group,
thereby children with long-term illnesses, to validate the findings from this study
and possibly find additional design guidelines.
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IT



B

Interview questions

The questions in italics are the more easier alternatives of the questions, for younger
children and children with possible cognitive impairments. The questions in bold
are for adolescents and the questions in normal text are meant for all children.

Hej vad heter du? Hur gammal ar du?
Vad har du for favoritfirg?
Vad gor du pa fritiden?

Hur ofta kommer du hit pa besok?

Vi har hort att vissa barn som kommer pa besok pa den har avdelningen
ibland anvinder en liten bok dir de kan berdtta om sig sjidlva och visa
for doktorn, t.ex. sina tankar, asikter och fragor som man undrar Gver
*visa boken*. Ar detta nigot som du anviinder eller har hért nagot om?
Nej:

Nar du ar pa ett besok har for att triaffa en skoterska eller likare, hur
brukar ni prata med varandra? Brukar ni bara prata eller brukar du
anvinda nagot mer som stdd (t.ex. foton, teckningar eller en text du
forberett)? Tycker du det dr ldtt att berdtta for likaren vad du tycker,
tdnker och kdnner? Varfor/varfor inte? Om du hade haft den hir boken,
tror du att du hade velat anvinda den? Vad skulle du vilja beratta i den
och hur (rita/skriva)?

Ja:

Vad brukar du beritta om i boken? Hur (rita/skriva)?

Doktorn har berdttat for oss att det finns en bok som barn kan skriva eller rita i for
att berdtta for doktorn vem de dr, vad de tycker om, om de undrar over eller tinker
pa nagot som har med deras sjukdom att gora. Har du gjort detta nagon gang?
Nej:

Ndr du ar hdr pa besok och pratar med doktorn, hur brukar ni prata med varandra?
Brukar du till exempel. Prata? Rita? Skriva? Vad brukar du rita/skriva om da?
Tycker du det dr ldtt att berdtta for likaren vad du tycker, tinker och kinner? Var-
for/varfor inte? Hade du velat ha en sadan bok? Hade du velat berdtta om dig sjilv
dar?

Ja:

Tycker du om att anvinda den? Vad brukar du berdtta om i boken? Hur brukar du
berdtta detta? Rita/skriva? Bada?

ITT



B. Interview questions

Vet du vad en hemsida/ldsplatta/app pa en telefon ar? Har du anvant en dator,
lasplatta/padda eller app nagon gang?

Om du ténker dig att den dar boken vi pratade om tidigare istéllet skulle finnas pa
en hemsida eller i en app istéllet, som barn som kommer pa bestk héir pa avdel-
ningen kan anvinda for att ldttare kunna prata om din sjukdom med doktorn. D&
skulle barn t.ex. kunna fa information om

Hur dina mediciner funkar

Information om [diagnosen]

Att du kan rita och skriva saker om dig sjalv Att du kan se i appen vad du har
skrivit och malat for langesedan

Tror du det skulle vara lattare eller svarare for dig att beratta for din doktor om dig
sjalv ifall du hade haft en san hér hemsida/app?

Tror du det skulle vara lattare eller svarare for dig att forsta din diagnos béttre ifall
du hade haft en san hir hemsida/app?

Som vi visade finns det massor av olika saker man skulle kunna se/gora i appen.
Vilka av de hér 4 sakerna hade du helst velat kunna se/géra? Varfor just a och b?
Varfor valde du inte x och y? Om du fick vélja helt sjalv vad mer du skulle vilja
se/gora i appen, vad skulle du vélja da?

IV



C

Interview results

How often do the patients at the Children’s Department of Neurology
have doctor’s appointments?

All age groups

About half the groups of participants received this question. All groups of par-
ticipants that got the question about how often they had doctor’s appointments
reported that they met their doctor a few times per year.

How do the patients communicate with their nursing staff today?

Age 5-8

2/3 groups of participants in this age group reported that they usually just talk
with their nursing staff, without the support of any tools such as pictures, prepared
questions etc. However, 1/3 of the groups did use pictures and drawings as a tool
to support their communication with their nursing staff. 2/3 groups also said that
they had not seen, nor used, delaktighetsboken (the book of participation), whereas
1/3 groups reported having seen the books but not used them themselves.

Age 9-12

The 1 group of participants in this age group said that they usually prepared the
questions they wanted to ask on their next doctor’s appointment before seeing their
doctor. They also said that they had never seen delaktighetsboken (the book of
participation) before.

Age 13-18

All the groups of participants in this age group said that they just talked with their
nursing staff, without the support of tools. None of the groups had heard about
delaktighetsboken.

Parents input (children did not answer due to young age or cognitive impairments)
All the groups of participants that had children under 5 years old or with a cognitive
level of a 0-5 year old said that they just talked with their nursing staff, without the
support of tools. None of the groups had heard about delaktighetsboken.

What do patients think works well with their way of communicating with
their nursing staff today?

Age 5-8

Among the participants in this age group, one group said that their way of com-
municating with their nursing staff was perceived as simple, amusing and efficient,
whereas one group mentioned it being simple and one efficient. Most groups re-
ported being positive towards the nursing staff’s ability to communicate with and
listen to the patient.

v



C. Interview results

Age 9-12

The 1 group of participants in this age group said that they thought it was easy to
talk to and answer questions from their doctor. Age 13-18

In this age group, 2/3 groups of participants did not receive the question. The last
group of participants (a 16 year old girl) said that she thought it was easy to tell
her doctors about her thoughts and feelings, and that she was comfortable sharing
this verbally.

Parents input (children did not answer due to young age or cognitive impairments)
Among participants that had children under 5 years old or that had children with
a cognitive level of a 0-5 year old, 2/4 groups said that they thought it was easy
to communicate with the doctors and that they were good listeners. The other two
groups did not receive the question.

What might patients think works less well with their way of communi-
cating with their nursing staff today?

Age 5-8

In the age group 5-8, one group of participants said that they thought there was a
risk of forgetting or misinterpret information, because it is communicated verbally.
One group also thought that some doctor’s way of communicating was a bit old
fashioned. They mentioned that they would have appreciated the use of tablets or
digital games in these doctors’ communication style rather than physical toys such
as building blocks. One group did not receive the question.

Age 9-12

Did not receive the question.

Age 13-18

Did not receive the question. Parents input (children did not answer due to young
age or cognitive impairments) Did not receive the question.

What are the patients’ thoughts about “delaktighetsboken” and the use
of such communication supporting tools?

Age 5-8

In this age group, 2/3 groups of participants thought delaktighetsboken generally
could be useful for patients and caregivers at the children’s department of neurology.
2/3 groups pinpointed certain characteristics of the book to be more useful, such as
the ability to include pictures and that it allowed patients to prepare themselves for
doctor’s appointments in the calmness of a home setting. One group also mentioned
that they would have appreciated to have a mobile application, in which they could
save pictures they wanted to discuss around during doctor’s appointments, before
hearing about the tool to-be-designed in this project.

Age 9-12

This 1 group of participants thought that the book might not be necessary for them
personally, but that they could see a need among patients and caregivers at the
children’s department of neurology generally. They also mentioned that it could be
useful if the patient is not very talkative, or when patients want their nursing staff
to be aware of their fears related to the illness and/or treatment.

Age 13-18

VI
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In this age group, all groups of participants were positive towards delaktighetsboken.
1 group said that it would be useful both for the patient and for nursing staff, while
another group said that it would be great for patients that have a hard time express-
ing themselves verbally, that are shy or tired of needing to repeat information when
meeting new nursing staff. This was the opinion of a mother - her daughter did not
prefer using the book over not using it, or vice versa. One group of participants (a
16 year old girl) especially mentioned that it would be good to have somewhere to
write down questions you want to ask, in beforehand.

Parents input (children did not answer due to young age or cognitive impairments)
In this group, caregivers were generally positive towards delaktighetsboken, but
mostly under certain circumstances. For example, one caregiver mentioned that it
could be useful for patients with specific needs, while a parent to a child with specific
needs said that it would not be useful for them. One caregiver said that it would
be useful to have everything documented when they meet new nursing staff, but
the same caregiver also said that she was unsure whether doctors would have time
to read patients’ books all the time. She also said that she would appreciate if her
daughter could prepare herself for the doctor’s appointment by watching video clips
of how different medical procedures, such as blood sampling, is carried out.

What are the general perception and opinion of the tool to-be-designed
in this project

Age 5-8

All groups of participants generally thought the tool to-be-designed in this project
was a good idea. One group said it would be fun to have a tool like this, while
another group said that it could support your memory and that it would be good
during certain circumstances, such as when the patient is not very talkative. They
also said that it could empower the patient to ask their own questions without re-
lying on his/her caregivers. Age 9-12

The 1 group of participants in this age group thought the tool to-be-designed was
a great idea and that it seemed simple to use. They also saw a value of having a
digital tool rather than a physical book, since the tool can be adjusted as the child
ages.

Age 13-18

In this age group, all groups of participants had a positive attitude towards the tool
to-be-designed. One group said that they generally liked the idea and that it was
good that is was personal. One group said that it seemed simple and fun, and that
it could be useful for patients with different impairments. The 15 year old boy in
this group however thought that it was a bit unclear what the drawing- and games
feature was. The last participant (16 year old girl) preferred and thought it was
easier expressing past events through text. She also thought this would be more
efficient in situations where she would meet new nursing staff, both in terms of not
needing to repeat information but also for herself to be better prepared for these
occasions.

Parents input (children did not answer due to young age or cognitive impairments)
All groups of participants in this age group were generally positive towards the tool
to-be-designed. One group said that it could be calming for parents to be able to
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read information in the app during critical events, and also to write down the events
and show the information for different nursing staff. One group thought it would be
good for older children, and one that it would be useful as long as it is usable and
safe to use.

Is there a need for a tool like the one to-be-designed in this project?
Age 5-8

The groups of participants in this age group mentioned a couple of different advan-
tages of having a digital tool. All groups said that they thought it would help them
better communicate with their nursing staff, because it could be used to prepare
the patient for the doctor’s appointment (by saving questions or pictures they want
to talk about), or in situations where children are being shy. One group also said
that the app could help them get a better understanding of the diagnosis, and to
get valid information. The mother in one group also said that they would prefer a
mobile application before a physical book because their daughter was more used to
this.

Age 9-12

The 1 group of participants in this age group thought this app could help them
better communicate with their nursing staff. They also thought it could help pa-
tients get a better understanding of the diagnosis, if the child could sit together with
his/her caregivers when the child is young and by themselves when they are older.
Age 13-18 2 out of 3 groups of participants answered this question. One participant
mentioned that she definitely thought she would use this app, especially if she would
have been younger. She also mentioned that the app could help the user understand
more about their diagnosis. Both groups of participants said that the application
could help improve the communication with nursing staff.

Parents input (children did not answer due to young age or cognitive impairments)
4 out of 5 groups were positive to this application. One group stated that they
would not use it today, due to the child’s cognitive disabilities, but possibly in the
future. Two groups stated that the application could help improve the communica-
tion with nursing staff. Two groups stated that the application might help children
understand their diagnosis better, even though they were quite hesitant. Lastly
two groups mentioned that if they would have this communication tool, they would
prefer to use a digital application before a physical book.

Which of the features presented are wanted or considered most impor-
tant to include in the tool?

Age 5-8

When asked the question regarding which components they liked the most among
the suggestions presented, all components except for "My doctors and nurses" were
mentioned by at least one participant. Although, one participant did answer that
she liked all functions. "My history" was mentioned by one participant, "Question
to the doctors" were mentioned by three participants and the rest were mentioned
by two participants each. Both writing, talking and drawing were mentioned as pre-
ferred way of communication by at least one participant per way of communication.
Age 9-12
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The child and her parents mentioned that the components they liked the most,
among the suggestions, were "Questions to the doctor" and "Games". They did also
say that they liked all components. The child’s preferred way of communication in
the application was writing, but the parents said that it would be smart to be able
to choose between different options.

Age 13-18

When asked the question regarding which components they liked the most among
the suggestions presented, all components except for "My History" were mentioned
by at least one participant. Although, one participant did answer that she liked all
functions. Both writing, talking and drawing were mentioned as preferred way of
communication by at least one participant per way of communication.

Parents input (children did not answer due to young age or cognitive impairments)
When asked the question regarding which components they liked the most among
the suggestions presented, all components except for "My History" and "My page"
were mentioned by at least one participant. 3 groups out of 5 said that all functions
were great.

Which of the features presented are unwanted or considered less impor-
tant to include in the tool?

Age 5-8

One group out of 3 mentioned that it might be difficult to include information about
the child’s diagnosis at such a young age. The mom mentioned that it might be
better when the child is older.

Age 9-12

The mother of the child mentioned that the function to be able to see all their doc-
tors might not be as important to them, since they only meet a few.

Age 13-18

None of the groups mentioned that they disliked any of the functions.

Parents input (children did not answer due to young age or cognitive impairments)
2 out of 5 groups mentioned that including "Games" in the application might be less
important or more difficult than the other functions, even though it might be good
as well.

What new ideas of possible features are mentioned?

Age 5-8

2 out of 3 groups had their own suggestions of components. Suggestions regarded
adding a page for social activities, having slide-shows and to de-dramatize the child’s
diagnosis in the app. Other suggestions that came up were to be able to write about
your progresses, to estimate their feelings through smileys and to have some sort of
talking-bot in the app who can answer simple questions.

Age 9-12

The parent to the child had a few suggestions of possible components in the appli-
cation. He said that the app could contain social contacts, to be able to contact
children with the same diagnosis. Further on, the app could include the function to
be able to send messages to the doctor outside appointments. Lastly, he mentions
the importance of security. One could for example unlock the phone with bankID
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or a password.

Age 13-18

2 out of 3 groups had suggestions of new possible components in the application.
One of the children mentioned that information about departments could be added
in the section called "My doctors". The other child mentioned that one could add
a function to be able to write down your fears. The mother of one of the children
also mentioned that slide-shows could be a good thing for children. For example to
learn how one takes a blood sample.

Parents input (children did not answer due to young age or cognitive impairments)
All groups had at least one suggestion of additional components in the application.
A few suggestions related to security and reliability, were a participant wanted the
app to be connected to 1177 and to be very secure. Two participants wanted the
information in the app to be written by professionals, to ensure its quality and cor-
rectness. One participant also wanted to be able to communicate with the nursing
staff outside appointments. Other suggestions that came up were about including
a page to write a diary in, to be able to change languages and to re-name the page
"Mina sidor" to "Det har ar jag'.

Other findings from the interview

Age 5-8

More general topics that came up during the interview with one child and his parent,
were about the fact that this child visits many different doctors and departments.
Further on the parent mentioned that it is easy to put children with a diagnosis in a
box, which one should be careful to promote. Lastly, the mother mentioned that the
child was very shy today and was therefore having trouble participating. Another
parent mentions that the app could be useful for explaining his daughter’s unusual
diagnosis to other people, apart from nursing staff. The mother of the same child
also mentions that a mobile application is much easier to access than a web page.
Age 9-12

No general comments were found.

Age 13-18

A more general opinion that came up during the interview, while talking about
the game-function, was a child’s favorite games. The games she mentioned were
Minecraft, The Sims, Assassins Creed and games about home decoration.

Parents input (children did not answer due to young age or cognitive impairments)
A more general thought that one parent mentioned, was that it is difficult to know
the best way for a child to learn about their diagnosis. The parent also mentioned
that her daughter, although only 4 years old, likes to ask a lot of questions about
her diagnosis already. Another parent, mentioned that there is a similar application
to the one that this project is developing, called “Réattvisat'. This application is
mainly aimed towards people with communication difficulties.
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Medium fidelity evaluation
questions

Fragor per varje del av appen
Vi forklarar vad sidan dr fill fér och vad man kan géra.
Deltagaren far kolla igenom bilden en stund.
¢ Finns det nagot speciellt du/ni gillar med den hér bilden?
o Tex nagot som var extra tydligt och latt att férsta, nagon del du tyckte var
extra bra att den fanns med, att designen var snygg/fin osv?
¢ Finns det nagot speciellt du/ni ogillar med den hér bilden?
o Tex nagot som &r otydligt, krangligt eller fult osv?
¢ Tycker du bilden kan sédgas vara pa rétt niva, dvs inte for barnslig/lag niva eller
for vuxen/svar niva?
o Tex &r det vissa speciella saker som du tycker ar fér enkla/barnsliga eller ar
det vissa saker som &r lite fér avancerade eller onddigt krangliga?
*Visar alla tre designs™
e Om du fick vdlja en av dessa tre versioner som du tycker dr den bésta, vilken
hade du valt och varfér? (Kommer du pa nagot mer férbéattringsférslag nu nar du
sett fler alternativ?)

Efter att alla screens visats per sida i appen

e Om du tianker pa alla bilder du sett av den har sidan i appen, var det nagot
speciellt som du inte hade vantat dig skulle vara med?
o t.ex. layout/placering/gruppering, fler saker/funktioner som borde vara med
eller natt annat?
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Results medium fidelity evaluation

F.0.1 Start page

Version 1

Ages 5-7

Bada var positiva och tyckte sidan var tydlig (barnet och den andra fordldern).
Foraldern ndmnde att "Mina sidor" var en specifik funktion som var extra bra. Det
som ogillades var uteslutande att bakgrundsteman lag pa startsidan och inte un-
der instéllningar. Dessa kommentarer kom dock endast fran fordldrar och namndes
inte av nagra barn. En fordlder namnde dven héar att bakgrundstemat borde fly-
ttas till installningar (samma som tidigare). En fordlder ndmnde &ven saker som
kan goras tydligare, darmed att lagga till bilder pa startsidan. Ett barn hade inga
forbattringsforslag. Alla tyckte nivan var lagom. En ndmnde att bilder &r bra for
att fa appen personlig/rolig. Géllande version sa hade endast en deltagare en stark
preferens for en design, husen (ett barn). Tva foraldrar tyckte knapp-designen och
rondellen var lika bra. Husen var den enda design som fick nagon negativ kommen-
tar (av en foralder). Symbol-kvarteret namndes inte av nagon deltagare som varken
bra eller dalig. En tyckte att inget var forvanande, och en att det férvanande var
positivt. Det positivt 6verraskande handlade framst om innehallet /funktioner, dar
mina fragor, min sida och bilder pa personal och avdelningar.

Pediatric nurses and parents to children that were formerly patients at CDN

De tyckte sidan hade ratt sammanfattande information och tydliga bilder. Det var
inget speciellt de ogillade. Forbéttringsforslag dr att gora knappar tydliga att man
kan klicka pa dom och byta ikonen for "min sida" pa startsidan till att ha en bild
pa barnet. Tyckte nivan var lagom, lade en betoning pa att det var bra med bilder
som komplettering till text. Foredragen version av startsidan var Knapp-designen.
Det var inget speciellt som var forvanande.

Pilot test (Mom and 6 year old child)

Pojken tyckte att "Min sida och "Bakgrundstema' var bra. Pojken gillade inte
"Mina fragor" och "vi pa sjukhuset" men han visste inte varfér. Mamman tyckte att
bakgrundsteman passar battre under instéllningar. Aven om hon hade lite kluvna
tankar om det kanske passade att ha funktionen dér for sma barn. Forkorta texter
sa mycket som mojligt samt ha bakgrundsteman under instéllningar. Lagom men
text ska vara sa kort som mojligt samt kompletteras med bilder. Foredragen version
var husen-designen. Det som var forvanande var att ha bakgrundsteman direkt pa
startsidan och inte i installningar.
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Version 3

Ages 8-18

Alla var positiva, dir teman som ndmndes var om tydlighet, estetik och innehall /funktioner.
Av innehallet sd& namndes Mina fragor och Min sida av en person. Inga specifika
saker utpekades som negativt med startsidan av denna aldersgrupp. Majoriteten
hade inga forbattringsforslag och tva av dessa fick inte fragan. En person ndmnde
att namnet "Vi pa sjukhuset" var lite otydlig (Vi haller med och har funderat 6ver
den har kommentaren men é&nnu inte hittat en battre beskrivning for niva 1. Men
niva 2 kan hete Mina vardkontakter). Alla deltagare i denna aldergrupp tyckte den
'svara" nivan var lagom. En person ndmnde ocksa att hon trodde &ven barn i den
lagre aldersgruppen skulle kunna anvénda sidan, eftersom man kan forsta innehéallet
bade genom text och bild. Det var en jamn férdelning mellan hur méanga som gillade
Knapp-designen och Rondellen (1 Flicka/Pojke och 1 Niva2/Niva3 per alternativ).
Déaremot sa var asikten starkare for Rondellen &n den var for Knapp-designen, dér
de tva deltagarna dven ndmnde att alla designs var bra/lika. Husen gillades av en
person (14 ar), men ogillades av tva (16 och 9 ar). Alla ndmnde vars en sak som
var forvanande/ovantat. Majoriteten (3/5) var positivt éverraskade over innehél-
let /funktioner, som bakgrundsteman, min sida och tips infér besok, medan 2/5 var
negativt overraskade over att saker var otydliga, t.ex. ikoner och formuleringar.

F.0.2 My page - Startpage

Version 1

Ages 5-7

De teman som dok upp var innehéll /funktioner och empowerment. En person hade
inget speciellt att tilligga. Det innehall som nadmndes var att det ar bra att ha
en egen profilbild samt att man kan lagga in saker om sig sjalv (férdlder). Samma
fordlder sa att sidan var bra for empowerment, eftersom den kan hjilpa barn att
prata lattare om sig sjalva. En deltagare ndmnde att namnet "Annat"' var lite
otydligt. En deltagare fick inte fragan. Det forbattringsforslag som némndes var
géillande tydlighet, att namnet pa "Annat'-sidan kunde goras lite tydligare for att
forsta vad man ska gora dar. En deltagare fick inte fragan. Alla deltagare ansag att
nivan var lagom. Niva 1 foredrogs av en foralder. Ett barn sade att hon var neutral
i fragan. En deltagare fick inte fragan. Majoriteten av feedbacken var positiv, déri-
bland "Att skolan var med" och "Att kunna ldgga in film". Ett barn sa att inget var
forvanande och en deltagare fick inte fragan.

Pediatric nurses and parents to children that were formerly patients at CDN

Bra att den skapar empowerment genom att barnen kan bli mer sjalvstandiga, samt
estetiskt tilltalande och tydlig genom att vara bra illustrativ och ha latt text. Inget
speciellt ogillades. Forbattringsforslag: En fordlder (arbetar med séillsynta sjukdo-
mar vgr) ndmnde dven att hon tyckte att mer information och egna upplevelser om
sin diagnos bor ligga under "Min sida'. Men da intervjuer under forstudien gett
motsidgande resultat sa bortser vi fran detta. Nvan var lagom. Niva 1 foredras
eftersom den kan anvandas av alla aldrar oavsett svarigheter. Fragan om nagot var
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forvanande stalldes inte.

Pilot test (Mom and 6 year old child)

Barnet tyckte det var bra innehall/funktioner (jag gillar att samt i skolan) och es-
tetiskt tilltalande (ikonerna). "Bra att veta om mig" och "Annat-knappen" kanske
ansags lite trakiga (sa barnet) samt att man kanske inte behover ha Annat-knappen
alls (sa forédldern). Gallande tydlighet, sa ndmnde fordldern att namnet "Annat'
var lite otydligt. Forbattringsforslag: Géllande innehall s& ndmnde en foralder att
det kan vara bra med hjalp-frage-falt dar fragan ar halvt ifylld, for att underlatta
for sma barn att svara pa fragor. Nivan var lagom, men foraldern namnde att det
kan vara bra att lagga till hjalp-frage-falt for sma barn sa det blir lattare att svara
pa fragor/skriva ner saker. Barnet gillade bada nivaerna. En negativ kommentar
dok upp géllde bade innehéll/funktioner samt tydlighet, dvs att namnet pa sidan
"Annat" var lite otydligt vad det innebar samt att man kanske kan skippa att ha
den sidan 6verhuvudtaget.

Version 3

Ages 8-18

Alla utom en gillade saker relaterat till innehéllet/funktioner. Av dem ndmnde
manga att intressen, skolan osv var bra och relevanta omraden att ha med, och
att det var bra att de var uppdelade pa olika sidor. Den sista personen gillade
inget speciellt mer &n nagot annat. 2/5 ndmnde att de ogillade saker relaterat till
estetik och tydlighet, daribland textstorlek och ikoner. Resterande deltagare hade
inget speciellt som de ogillade. De flesta hade andringsforslag relaterat till estetik
och tydlighet, och namnde att de ville ha anpassningsbar textstorlek samt andra
textformuleringar, ikoner och knappstorlekar. En deltagare hade inga specifika for-
béttringsforslag. Alla deltagare ansdg att nivan var lagom. 3/5 foredrog niva 2 fore
niva 1, dar alla barnen var 14 ar eller dldre. De tva som foredrog niva 1 ndmnde
tydlighet och estetik som anledningar, och var mellan 9-11 ar gamla. Bland de saker
som ndmndes som forvanande med denna sida, var det 6vervigande positiva Gver-
raskningar géllande innehéllet/funktioner. En deltagare ansag att det inte fanns
nagot som var forvanande.

F.0.3 My page - Editing page

Version 1

Ages 5-7

Tva deltagare-sallskap namnde att sidan generellt sett var bra! En av dessa ndmnde
ocksa innehall /funktioner som positivt, i det har fallet att det var kul att man kunde
lagga in film. Inga deltagare fick denna fraga konkret, men inget speciellt namndes
som ogillat heller. Deltagarna hade inga speciella forbattringsforslag. Alla delta-
gare tyckte att nivan kdndes lagom. Kommentarer om vad som var forvanande med
denna sida var positiva och horde till innehall /funktion, dir spela in video och att
kunna beratta om skolan pekades ut. En deltagare namnde ocksa att inget speciellt
var forvanande med sidan.
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Pediatric nurses and parents to children that were formerly patients at CDN.
Némnde inget specifikt som béattre an nat annat, utan tyckte hela sidan kunde vara
empowering genom att motivera barnen att anvianda den. Fragan stélldes ej, men in-
get speciellt ndmndes som ogillat varken innan eller efter heller. Forbattringsforslag
horde till innehall i appen, att barnet sjalv skulle kunna beskriva sin sjukdomshis-
toria och upplevelse av den. Lagom niva pga tydliga knappar. Fragan stélldes ej
gallande om nagot var forvanande.

Pilot test (Mom and 6 year old child)

Barnet tyckte smileygubbarna var bra. Barnet sade att inspelning och video ska
bort. Men da det upplevdes som att den unga deltagaren mest pekade pa lite saker
utan nagon direkt tanke sa bortses den har punkten. Forbéttringsforslag horde
till tydlighet och estetik. Barnet ndmnde att han ville ha roligare smileys som hade
farg och kunde rora sig. Hans mamma ndmnde dven att ljud- och video-inspelningen
borde goras enklare att forsta och anvinda. Lagom niva. Inget var forvanande.

Version 3

Ages 8-18

Alla deltagare utom en gillade saker relaterat till sidans innehall /funktion, dar ex-
empelfragorna och de olika sitten att berdtta om sig sjalv (skriva, rita, ligga in
bilder, video osv) pekades ut. En deltagare gillade inget speciellt mer &n nagot
annat. Halften av deltagarna, som fick fragan om vad de ogillade, namnde saker
relaterat till tydlighet, framst géllande knapparna. Den andra hélften hade inget
speciellt som de ogillade. Hélften av deltagarna, som fick fraigan om de hade na-
gra forbattringsforslag, hade forslag relaterade till innehall/funktion, dar de tyckte
exempelfragorna kunde dndras/forbattras. Den andra hélften hade inga forbéat-
tringsforslag. Alla deltagare tyckte nivan kdndes lagom svar. En deltagare tyckte
dock att exempelfragorna kunde goras lite "svarare" (g& mer pa djupet?). Kom-
mentarer om vad som var forvanande med denna sida var positiva och horde till
innehall /funktion, dar ljudinspelning pekades ut. En deltagare ndmnde ocksa att
inget speciellt var forvanande med sidan.

F.0.4 My questions

Version 1

Ages 5-7

En deltagare gillade saker relaterat till innehall/funktion, ndmligen att kunna skriva
ner sina fragor, att bade vardpersonal och foraldrar kan svara pa fragor, och att barn
kan lagga in bilder osv till fragan. En deltagare sa att hon gillade sidan generellt
men pekade inte ut nagot specifikt. En fordlder tyckte inte att historiksidan var
sa estetiskt tilltalande, da varje fraga tog upp mycket skarmplats. En foralder ty-
ckte det var 6verdrivet att kunna lagga in bilder osv nar fordldrar skriver in fragor,
men sa samtidigt att det &r bra att barn kan gora det. Eftersom detta grinssnitt
designas utifran barnens perspektiv kommer vi dérfor behalla funktionen. For-
béattringsforslag som dok upp horde till innehall /funktion, dar en fordlder 6nskade
mindre cards/fraga for att fa plats med fler fragor, samt en sorteringsfunktion for
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att enkelt bladdra fram obesvarade fragor. En fordlder namnde ocksa att vi kunde
inspireras av appen Trello. Alla deltagare tyckte nivan var lagom. Alla deltagare
foredrog niva 1 och sa att den var bra anpassad for barn, medan niva 2 ansags vara
mer for vuxna. En fordlder tyckte inte att det fanns natt specifikt ovantat, mer an
mojligtvis att man tydligt kunde se nér sjukhuset har svarat (innehall/funktion).
En deltagare fick inte fragan.

Pediatric nurses and parents to children that were formerly patients at CDN

Gillade hela funktionen att kunna skriva ner fragor och att de sparas (innehall /funktion)
och tyckte den forstorade bilden av en fraga sag estetiskt tilltalande ut.Fragan
stalldes ej. Forbattringsforslag som ndmndes relaterade till innehall /funktion, med
forslaget att likaren inte bara ska kunna svara pa fragor utan éven ldgga in rad som
barnet ska tdnka pa, t.ex. infor nédsta besok. Lagom niva eftersom barnen sjalva
kan valja uttrycksséatt. Fick ej se den andra versionen. Fragan stélldes ej gallande
om nagot var forvanande.

Pilot test (Mom and 6 year old child)

Mamman gillade historikfunktionen och tyckte den var tydlig. Mamman ogillade
en sak relaterat till tydlighet, ndmligen att det inte var sa tydligt att man sjalv ska
skriva ner fragor som man sen kan ta med till lakaren for att fa svar. Mamman hade
forbéattringsforslag relaterat till innehdall /funktion, dar en funktion att bade kunna
lagga in egna fragor och ha en FAQ-avdelning 6nskades. Hon ville ocksd kunna
se datum nér en fraga lades till/dndrades. Vidare 6nskade hon 6kad tydlighet pa
FAQ-fragor i form av att ha illustrativa bilder tillhorande varje fraga, sa att barn
enkelt kan forsta vad fragan handlar om (t.ex. ett gosedjur pa en fraga om ifall
det ar okej att ta med gosedjur till besoket). Mamman ansig att nivan var lagom,
men ansag att kalender-funktionaliteten kanske var lite overflodig pa denna niva.
Foredrog niva 1, men hade velat ha datum pa sina egna fragor och att det stod
"FAQ" pa FAQ-fragor. Mamman tyckte det var férvanande att man inte forstod att
man sjalv skulle skriva ner fragor.

Version 3

Ages 8-18

Det som gillades med denna sida horde till tydlighet (t.ex. textformuleringar),
estetik (t.ex. layout) och innehall /funktion (t.ex. moéjlighet att uttrycka sig pa olika
satt). En deltagare sa ocksa att allt med denna sida var bra. Alla utom en sa att det
inte fanns nagot speciellt som de ogillade. Det som ogillades var en textformulering
som skulle kunna forkortas. Ett forbattringsforslag som kom fram var att visa vilken
tid/datum som ett svar pa en fraga lagts in. Resterande deltagare hade antingen
inga forbattringsforslag eller besvarade ej fragan. Nivan verkade lagom for alla
deltagare i denna aldersgrupp. 2/5 foredrog niva 1 och 1/5 niva 2. De resterande
tva deltagarna hittade for- och nackdelar med bada nivaerna och verkade tycka att
en kombination av de tva hade varit optimalt. Det tva kommentarer som ndmndes
som forvanande med denna sida var relaterat till innehall /funktion, dér en deltagare
tyckte att det fanns information som saknades och en att man fick mer information
an forvantat, vilket var positivt. Resterande tre deltagare sa att det inte fanns nagot
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speciellt ovintat /forvanande.

F.0.5 My treatment

Version 1

Ages 5-7

Den ena deltagargruppen (en fordlder och ett barn) tyckte att sidan var bra och
tydlig. Den andra deltagaren (fordlder) tyckte innehallet pa sidan var véldigt bra
speciellt for att kunna prata om mediciner pa ett anpassat sidtt med sitt yngre barn.
Hon tyckte aven den var tydlig och estetiskt tilltalande. I den ena deltagargrup-
pen, med ett barn, sa ogillade pappan "dndra knappen"' och menade att den var
onddigt tydlig pa sidan for barn att se, da det ar framst vardepersonal som ska
andra hér. Han tyckte om vart forslag om att ligga knappen under information-
sknappen. I 6vrigt hade denna grupp inga andra forbattringsforslag. Den andra
deltagaren, foralder, fick inte fragan tydligt, men tog heller inte upp nagot negativt
eller hade nagot forbattringsforslag. 2/2 deltagargrupper tyckte att nivan kéndes
bra/lagom. 1/2 deltagargrupper fick se bada versionerna. Den gruppen som fick se
bada versionerna, ett barn och en pappa, foredrog niva 1. 1/2 deltagargrupper fick
fragan om det fanns nagot forvanande med sidan. Pappan i ena gruppen, med ett
barn, sade att "dndra knappen" var lite onddigt tydlig pa sidan fér barn att se, da
det ar framst vardepersonal som ska dndra har. Han tyckte om vart forslag om att
lagga knappen under informationsknappen.

Pediatric nurses and parents to children that were formerly patients at CDN

Det framgick i efterhand inte riktigt vad dom gillade och inte. Svarade inte pa fra-
gan nar den stélldes, stéllde motfragor istallet. S& antar att de inte tyckte nagot var
daligt. En av kollegorna sade att det hade varit bra att ha en funktion dér lakaren
kan skriva ner rad som barnet ska ta med sig. De tyckte att det skulle ligga under
"Min behandling'. Ena kollegan tyckte &dven att information om dos, hur ofta man
tar medicinen, utseende etc skulle vara med (innan hon fick se niva 2). Déremot
sade hon att de yngsta barnen kanske inte behover det. De pratade dven om att man
kan gora appen till ett verktyg for barn att kunna tracka och hantera sin diagnos
lite mer detaljerat, tex vikt etc. Exempel som togs upp var en epilepsi-dagbok, hu-
vudvérksdagbok och hantering av diabetes. De fick ej fragan om huruvida de tyckte
nivan pa sidan var lagom. Den ena kollegan sade att hon tyckte att niva 1 passade
for yngre barn och niva 2 for aldre barn. Fragan om det fanns nagot foérvanande
med sidan stélldes ej.

Pilot test (Mom and 6 year old child)

Mamman tyckte att sidan var tydlig med bilderna och estetiskt tilltalande. Det
var inget speciellt som ogillades med den hér sidan. Mamman tyckte att nagra
mojliga forbattringsforslag hade varit att med en bild visa om medicinen ar fly-
tande/tablett/spruta. Det hade ocksa varit intressant att se ndr medicinen gavs ut
och ens dosering (pa niva 1, hon sa detta innan hon fick se niva 2). Mamman tyckte
att nivan var lagom. Mamman tyckte att niva 1 var lattare for bade yngre och éldre
att forsta. Fragan om det fanns nagot forvanande med sidan stélldes ej.
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Version 3

Ages 8-18

Alla deltagare ndmnde minst en sak som de gillade med denna sida. Majoriteten
handlade om innehall/funktion, dar bl.a. bilder pa medicinen och hur medicinen
paverkar kroppen ndmndes som bra information. Tre deltagare sa ocksa att de
tyckte sidan var estetiskt tilltalande. Alla utom en deltagare hade inget speciellt
som de ogillade med sidan. Det som ogillades var fonten pa medicinernas namn. Det
forbattringsforslag som kom fram var att ha medicinernas namn i fetstil. Resterande
deltagare hade inga forbattringsforslag eller fick ej fragan konkret, men ndmnde
inte heller nagra forbattringsforslag nagon annan gang under testet. Nivan verkade
lagom for alla deltagare. Alla utom en deltagare féredrog niva 2. Den som foredrog
niva 1 gjorde det for att hen tyckte innehallet dar var enklare beskrivet. Majoriteten
av deltagarna som fick fragan tyckte inte nagot var speciellt forvanande. En person
sade att han inte forvintade sig bilder pa medicinerna men att det var bra att det
var med.

F.0.6 My nursing staff

Version 1

Ages 5-7

En deltagargrupp (en fordlder och ett barn) tyckte bada att sidan var bra generellt
sett. Den andra deltagaren (férdlder) hann inte se den héir sidan men hade tidigare
pratat om att det hade varit bra med bilder pa lakarna och mottagningen, vilket
vi har. Sa man kan kanske anta att hon ocksa hade tyckt om den designen. 2/2
deltagargrupper hade inget speciellt negativt att saga om sidan. Inga deltagargrup-
per fick fragan om forbattringsforslag stélld eller den har sidan visad pga tidsbrist.
1/2 deltagargrupper fick se sidan och hora fragan. En deltagare (foralder) sade att
han tyckte att det var en lagom niva. 1/2 deltagargrupper fick se sidan och hora
fragan. En deltagargrupp (bade flickan och pappan) tyckte att niva 1 var bast. 1/2
deltagargrupper fick fragan om de ansag att nagot var forvanande med sidan, men
ingen av dem ndmnde nagot.

Pediatric nurses and parents to children that were formerly patients at CDN
Tyckte att sidan var estetiskt tilltalande samt att den verkar bra att ha for att kunna
ha koll pa sina vardkontakter. Tyckte inget var speciellt daligt. En av kollegorna
pratade om att det hade varit bra att ha med kontaktuppgifter etc pa sidan. Hon
sa aven att det hade varit bra att en lista med mottagningar att vilja mellan dok
upp i appen. Forutom det sa hade det varit bra att ha bilder pa lakarna som ar
tagna i forvag. Hon tyckte aven att det var ett bra alternativ att man tar kortet
sjalv pa plats. Fick ej fragan om nivan var lagom. Visades ej den andra versionen
pga tidsbrist. Fragan stélldes aldrig gidllande om nagot var férvanande.

Pilot test (Mom and 6 year old child)
Mamman tyckte det var bra att ha riktiga bilder pa lidkaren. Mamman nadmner
att hon inte gillade att neurologavdelnings-texten var understruken da det sag ut
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som en klickbar lank. Detta borde é&ndras. Mamman har som forbattringsforslag
att ha med kontaktuppgifter, adress och telefontider till mottagningarna pa sidan.
Mamman tyckte att den har sidan hade en lagom niva. Det ansags inte relevant att
visa den alternativa sidan. Mamman tyckte inte nagot var féorvanande.

Version 3

Ages 8-18

Positivt feedback gavs som horde till teman om Tydlighet, Estetik och Innehall /funktioner.
Négra specifika saker som ndmndes var att det var bra att ha med bilder/figurer pa
de ldkare man ska till, att bilderna/gubbarna var séta och roliga, samt att det star
vilken roll som vardpersonalen har. En person sade att hon gillade idén generellt
sett. 3/5 tyckte inget var speciellt diligt med sidan. En person ndmnde att innehél-
let hade lite for lite information/kontaktinformation om vardpersonalen. En annan
namnde att han tyckte bilden pa en av gubbarna sag lustig ut. En kommentar som
dok upp var att det kunde va bra att ha kontaktuppgifter pa sidan ocksa. Annars var
det inga forbattringsforslag som togs upp. Tva stycken fick inte fragan. Alla som fick
fragan sade att nivan var lagom. Tva stycken blev antingen inte visad fragan eller
visade sidan. De kan mojligtvis sigas tycka att nivan var okej iaf. Den ena gjorde
klarat att han forstod allt pa sidan och hur den fungerade. Den andra deltagaren
hade tidigare pratat om komponeneter hon gillade och ville ha med, vilka fanns pa
den hér sidan. Resultaten var riatt spridda. Alla tre som réstade pa den enkla nivan
sade att det var pga att en bild pa mottagningen var en bra idé. Slutsatsen blir
darfor att lagga till alternativet att ha med en bild eller ej till bade niva 2 och 3.
Alla saker som ansags forvanande pa sidan sades fortfarande vara positiva. Saker
som ndmndes vara att gubbarna bredvid vardpersonalens namn var gulliga/roliga
samt att hela sidan i sig var ovintad men positiv. Tva deltagare tyckte inget var
speciellt forvanande.

F.0.7 My Page (History)

Version 1

Pilot test (Mom and 6 year old child)

Generellt sett sa gillar mamman sidan. Pojken sager daremot att han tycker den ser
gammal ut (kanske for att allt 4r i gra firg). Mamman sager att sidan hade varit en
lagom niva om den var mer likt en almenacka. Med detta menar hon att man bor
lagga till datum néar sidorna ar skrivna eller nagra slags rubriker. Det verkar déarfor
som att hon lutar mer at att gilla niva 2. Det var inget pa sidan som hon tyckte var
forvanande.

F.0.8 My Page (Example page)

Version 1

Pilot test (Mom and 6 year old child)

(Exempelsida "i skolan") - Pojken gillade att man kan ldgga in bilder/smileygubbar,
men inte videoklipp och ljud. Mamman tyckte det saknades en funktion for att lasa
upp exempelfragorna/texten man lagt in. Pojken tyckte ljud och film var ovéntat.
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Mamman tyckte nivan var lagom, om man la in en upplasningsfunktion.

F.0.9 My questions (Pop-up)

Version 1

Pilot test (Mom and 6 year old child)

Pilottest: Mamman gillade sidan man ser nar man klickar in pa en specifik fraga
(forstorad bild). P& denna sida féredrog hon niva 1, men hade énskat att den dven
inneholl datum for besoket fragan hor till.

F.0.10 My Diagnosis (My Treatment)

Version 1

Pilot test (Mom and 6 year old child)

Mamman tyckte sidan var estetiskt tilltalande i att den var snygg, och tydlig med
bra bilder. Hon tyckte dven att texten var lagom kort samt att det var bra att man
kunde ha alternativet att lyssna pa texten. Det var inget speciellt hon ogillade, ville
forbéattra eller var forvanad over att det var med. Hon tyckte dven att nivan var
lagom samt att hon féredrog niva ett.

F.0.11 Preparation before an appointment

Version 1

Pilot test (Mom and 6 year old child)

Positiv feedback som mamman tog upp var att det var tydligt att man ldmnade
appen nédr man klickade pa knappen pa sidan. Hon tyckte dédremot att texten kan
behova kortas ner en del och goras enklare. Detta hade dven gjort nivan pa sidan
annu mer passande for sma barn. Ett annat forbéattringsforslag hon tar upp ar att
Dunder-fageln hade kunnat lasa upp texten pa sidan ifall man trycker pa lyssna-
knappen. Slutligen sa foredrog hon version 1.

F.0.12 Background color

Version 1

Pilot test (Mom and 6 year old child)

Mamman tyckte inte nagot var speciellt bra eller daligt med sidan. Hon tyckte
heller inget var forvanande. Nivan sade hon kédndes enkel och lagom. Ett mojlig
forbéattringsforslag hon tog upp ar daremot att ha med samma ikon pa denna sida
som pa startsidan for att gora det mer tydligt var man hamnat.

F.0.13 Miscellaneous

Pediatric nurses and parents to children that were formerly patients at CDN
Tyckte att det var en bra idé att ha olika nivaer/versioner av appen for olika aldrar
INNAN vi sa nagonting om det. Detta visar pa att det ar en bra idé.
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All final screens

All the different screens in the three versions of the final high fidelity
prototype can be found in this Figma-document: https://www.figma.com/
file/6ECGGFsiyXyULjErkBHyz2/Master-thesis-report-prototype?node-id=0%
3A1
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G. All final screens
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High fidelity evaluation questions
and tasks

Uppdragen

Del 1

Uppdrag 1 (Starta appen): Du har nu gatt in pa den har appen for forsta gangen och ser
den har sidan. Du kan ldsa det som star under “Appens mal” och sen ga till nasta sida. Kan
du visa hur du skulle gdra for att valja den version du vill anvénda?

Interviufragor
1. Varfor valde du version x?
2. Tyckte du det var Iatt eller svart att férsta de har tva forsta sidorna i appen, och
skillnaden mellan versionema? Varfdr?
3. Da kan du starta igang appen innan vi gar vidare fill nésta uppdrag

Del 2 - Mina fragor

Uppdrag 1 (Mina frégor]: Du kan fa titta pa startsidan en stund. Du har skrivit ner ett par
fragor som du stallde forra gangen du var pa sjukhuset (den 15e februari). Kan du ga till det
stalle i appen dar du kan se vilka fragor du skrev ner?

Uppdrag 2 (Mina frégor]: Kan du ocksa se vad |édkaren svarade pa en av dina fragor?

I jufrs
1. Var det Iatt/svart att fiirsta hur sidan fungerar och hur du skulle lésa uppdraget?
2. Tycker du om hur sidan ser ut, farg, form osv?
3. Finns det nagot som kan garas batire? (t.ex. om nagot ska laggas tillandras/tas bort)
4. Vivill bara betona att man tar med sig frdgan till besdket. Lékaren kan inte se eller

svara pa fragan innan besbket. Later detta forffarande bra?.

Del 3 - Min sida

(Startsidan -= Min sida: Vad jag tycker och kdnner)

Uppdrag 1 (Min sida - Forstasidan): Du gar nu tilloaka till startsidan/den forsta sidan. Vi
latsas att du ska traffa doktorn nu och att du vill visa och berdtta vem just du ar. Du vill
sarskilt beritta att du &r radd for sprutor och tycker det ar jobbigt nar dokforn ska ta spruta
pa dig. Kan du ga till det stélle | appen dér du kan visa detta?

{min sida: Overblick vad jag tycker ach kdnner -= Vad jag tycker och kdnner)
Uppdrag 2 (Min sida - Overblick - Vad jag tycker och kdnner): Kan du farklara vad du fror
denna sida visar och vad man kan géra har?

(min sida: vad jag fycker och kdnner -= ny berditelse sparad)

Uppdrag 3 (Min sida - Vad jag tycker och kdnner - ny sida/redigeringssida): Du kom pa
att du &ven skulle vilja berétta ait du vill ati dokiorn sager till precis innan han/hon tar
sprutan. Kan du gora ny berattelse dar vi latsas att du berattar detta genom att lagga in en
version 1 & 2: teckning / version 3: ljudinspelning, och sedan sparar dat du lagt in?
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XXVIII

+ Enkel version:
= Du kom pa att du dven skulle vilja beratta att du vill att doktorn séger till precis
innan han/hon tar sprutan.
= Kan du visa hur du skulle géra for att forst skapa en ny berttelse, sen
= L&gga in en teckning, sen
= Spara berdttelsen

Interviufragor
5. Var det |5tt/svart att férstd hur sidan fungerar och hur du skulle 18sa uppdraget?
6. Tycker du om hur sidan ser ut, farg, form osv?
7. Finns det ndgot som kan géras béttre? (t.ex. om nagot ska I&ggas tillandrasitas bort)

Del 4 - Min behandling

(i sida -= Min behandiing)
Uppdrag 1 (Min behandling - Mina mediciner): Vi latsas att du har medicinen Ipren som
du ska ta varje dag och att du vill veta varfor du tar den. Kan du visa var i appen du skulle ga
for ait se information om din medicin lpren?
« Enkel version:
= Har du nagen gang fatt ta medicin?
= Tankt dig att du tar medicin varje dag och du vill I&sa vad dina mediciner
heter. Var skulle du ga appen for att se det?

Uppdrag 2 (Min behandling - Mina mediciner): Tank dig att du farra dret hade en annan
medicin som du tog varje dag. Du &r nu nyfiken pa att se alla mediciner du har haft innan.
Kan du visa hur man kan se alla mediciner man har haft?

Interviufragor
&. Var det |att/svart att forsta hur sidorna fungerar och hur du skulle 19sa uppdraget?
9. Tycker du om hur siderna ser ut, farg, form osv?
10. Finns det nagot som kan giras battre? (t.ex. om nagot ska I&ggas tillandras/tas bort)

Del 5 - Vi pa sjukhuset
(Min behandling = vi pd sjukhuset)
Uppdrag 1 (Vi pé sjukhuset): Tank dig att du ska pa ett lakarbesdk imorgon pa
neurslogmottagningen. Du har glémt vad dina lakare och skoterskor heter, som du brukar
traffa och vill darfor se vad dem heter. Kan du visa var du skulle ga i appen for att se detta?
« Enkel version:
= Har du varit pa ett sjukhus nagon gang?
= Kommer du ihag doktern som du fick traffa da?
= Tank att det finns en bild pa den har doktorn i appen och att du vill titta pa den
bilden for att kamma ih&g hur hen ser ut. Kan du visa var du skulle g i appen
for att se detta?

Uppdrag 2 (Vi pa:l sjukhuset - Neurclogmottagningen): Du skulle dven vilja se vilken
adress Meurologmottagningen ligger pa. Kan du visa var du hittar denna information?
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+ Enkel version:
o Eftersom du ska till stallet pa sjukhuset som heter Neurologmottagningen
imorgen =& behdver du ju veta var det stallet ligger.
= Kan du visa var du kan se pa den hir sidan att def sta var
MNeurologmottagningen ligger?

Interviufragor
1. Var det [attisvart att férsta hur sidan fungerar och hur du skulle 1833 uppdragst?
12. Tycker du om hur sidan ser ut, farg, form osv?
13. Finns det ndgot som kan géras battre? (tex. om nagot ska l&ggas tillandrasitas bort)

Avslutande intervjufragor

1. Var det 1attisvart att firstd hur navigeringen appen fungerar, hur man gar fran
startsidan fungerar och mellan olika sidor?

2. Kanner du att du hade velat anvanda den har appen om den fanns pa riktigt? tror du
att andra skulle vilja anvanda den?

3. Vad tycker ni den har appen skulle heta?
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Summary of results, high-fidelity
prototype

1.0.1 Introduction page

Mission 1

Version 1 (age group 5-8)

The child participant in this age group did not seemed to have any issues under-
standing the content or how to perform the task.

Version 2 (age group 9-12)

Most participants in this age group did not seem to have any issues understanding
the content or how to perform the task. Only one boy asked the facilitators whether
the arrow he was pointing at was going to take him to the next page, which he
clicked before the facilitators got the chance to respond.

Version 8 (age group 13-18)
Participants in this age group did not seem to have any issues understanding the
content or how to perform the task.

Interview questions

Version 1 (age group 5-8)

The child participant in this age group chose the version that was designed "for her"
, where her decision was based on the description of the different versions. Both
participants also reported that it was easy to understand the content and the dif-
ference between the versions.

Version 2 (age group 9-12)

All participants except for one in this age group chose the versions that were de-
signed "for them", where their decision was based on the description of the different
versions. The one participant that chose version 3 instead of 2 was a 12 year old
boy, i.e. a participant that are in the upper edge of this age span and soon will go
over to the older age span. All participants said that they thought it was easy to
understand the content and the difference between the versions.

Version 3 (age group 13-18)

From the two participants in this age group, both participants based their decision
on which version to use on the description of the versions. One of them chose the
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version that was designed 'for them', while one chose version 2 instead of 3. The
explanation was that this participant did not want to read or do a lot (which was
how she interpreted version 3), while version 1 seemed too simple. She also said
that she thought it was unclear whether "laskunskaper" (reading skills) referred to
"how much one can read" or "how well one can read". Besides this, both participants
thought it was easy to understand how to perform the task and what the difference
between the versions was.

1.0.2 My questions

Mission 1

Version 1 (age group 5-8)

The child participants in this group managed to perform the task after some time
and with support. The other participant said that her child would probably need a
parent’s support to perform the task. Other comments that came up were that the
start page was aesthetically pleasing and that it was easy to distinguish the different
buttons/the different pages and their content, from each other.

Version 2 (age group 9-12)

All participants except one in this age group managed to perform the task without
issues. The one that managed after some time and with support said that he did
not see the "my questions'-button at first. Other comments that came up was that
the start page was aesthetically pleasing and that the icons were good looking, es-
pecially that you could add your own picture as icon for my page.

Version 3 (age group 13-18)
Both participants in this age group did perform the task without any issues.

Mission 2

Version 1 (age group 5-8)

The child participants in this group did perform the task without any issues. She
did however not see the "agneta har svarat'-icon, but managed anyway. Other com-
ments that came up was that it was appreciated to have the feature my questions
and that you can write down the responses you get.

Version 2 (age group 9-12)

All participants except one managed to perform the task without any issues. The
participant that took a bit longer to complete the task managed without problem
once her mother explained the task in other words.

Version 3 (age group 13-18)
The participants in this age group did perform the task without any issues.

Interview questions
Version 1 (age group 5-8)
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In this age group, participants said that it was or probably would be easy to un-
derstand what you are expected to do on this page, if the user have the cognitive
ability of a normally developed 5 year old (or older). However, the question mark in
the icon used on the "my questions'-button on the start page could be made more
prominent to make this even easier. The participants reported liking the look of the
page, including images/icons. It was also appreciated that one could add more fun
to the page trough background colors and themes. Furthermore, there were no sug-
gestions of improvements in this age group. The question on whether participants
liked the idea that all questions are brought to and answered during rather than in
between appointments was not asked to this age group.

Version 2 (age group 9-12)

All participants in this age group said that it was easy to understand the first part
of the task (understand how to enter the feature "my questions'), but that the sec-
ond task was a bit harder to complete. This seemed to have mostly to do with the
way of presenting that a questions was answered /not answered, which was also the
thing that was said could be improved. Generally, participants seemed to like the
appearance of the two pages, and the icon on the start page. All of the participants
(1 BN), except one that did not receive the question (not PU), were still positive
towards feature after having explained that questions are brought to and answered
during rather than in between appointments, even though one group (not PU) said
that they would have wanted to be able to ask questions and receive responses in
between appointments as well..

Version 8 (age group 13-18)

In this age group, both participants said that they thought it was easy to under-
stand how the feature works and how to perform the task. They generally liked the
appearance of the page and the amount of coloring etc, even though one participant
said that one could tell it was a medical tool. She said that this could be both posi-
tive and negative depending on age and personal preferences. She thought younger
children probably would prefer more colors etc, but that she personally thought it
gave a professional impression. After having explained that questions are brought
to and answered during rather than in between appointments, one participant said
that she thought it would claim unnecessary time from appointments, which could
be saved if one could ask and get responses on questions in between appointments.
The other participant still thought it was a good feature, and liked the general idea
of having everything related to her disease at one place.

1.0.3 My page

Mission 1

Version 1 (age group 5-8)

The child participant in this age group had no issues completing the task. The other
participant said that it would probably be somewhat understandable for a normally
developed 5 year old, especially with the support of an adult.
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Version 2 (age group 9-12)
None of the participants in this age group, except for one, had any issues complet-
ing the task. One completed the task after some time with the support from the
facilitators. The issues related to how one is expected to go back to the start page
(through the back-button) and to the feature "my page" in itself, which the partici-
pant needed support with.

Version 3 (age group 13-18)

One of the participants in this age group did not have any issues related to perform-
ing the task, while the other completed the task after some time and support from
the facilitators. The issue related to the back-button, which was mixed up with the
"previous month'-button in the calendar-view. Furthermore, it did not seem obvious
that "my page" was the feature to be used when wanting to tell about fears related
to the disease/treatment/appointment, even though it is something you are afraid of.

Mission 2

Version 1 (age group 5-8)

The child participants seemed to grasp the overall purpose, functionality and con-
tent of the overview-page. The other participant also said that this would probably
be somewhat understandable for a normally developed 5 year old, especially with
the support of an adult.

Version 2 (age group 9-12)
All participants in this age group seemed to grasp the overall purpose, functionality
and content of the overview-page.

Version 3 (age group 13-18)
All participants in this age group seemed to grasp the overall purpose, functionality
and content of the overview-page.

Mission 3

Version 1 (age group 5-8)

The child participant in this age group did not have any issues related to completing
the task. The other participant did not think it would be an issue for a normally
developed 5 year old.

Version 2 (age group 9-12)
All participants except one completed the task with a small delay. One participant
completed it with a small delay and support.

Version 3 (age group 13-18)
None of the participants had issues related to completing the task (except from how
to close the drawing-tab).

Interview questions
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Version 1 (age group 5-8) Both participants in this age group said that they thought
it was or would be easy to complete the task, also for a normally developed 5 year
old with some support of an adult. Both of them also liked the appearance of the
page, including icons, images and the amount of text. None of them had any sug-
gestions of improvements.

Version 2 (age group 9-12)

All participants in this age group said that it was easy or quite easy completing the
task and understanding the pages in general. The one thing that was reported as
confusing by one participant was the overview-page. All participants said that they
liked the appearance of the pages, that it was clean and simple with its colors and
icons. 2/4 participants had suggestions of improvements, where one suggestion was
about being able to sort out notes you are looking for based on keywords/themes
instead of the date it was saved. Furthermore, one suggestion was to make the
'edit"-button on a note more distinguishable, e.g. use a stronger color.

Version 3 (age group 13-18)

Both participants in this group said that it was not super-clear what this page had
to offer. One said that she probably would need to get familiar with the tool before
being able to complete tasks without trouble. One said that it was easy to under-
stand that you could write about your fears etc when you entered my page, but when
standing on the start page, one could easily think this belonged to "my treatment"
or "preparation before the appointment'. Both participants liked the appearance
of the pages, that it was clean and gave a serious impression at the same time as
it offered some fun and guidance with the icons. None of the participant had any
suggestions of improvements.

1.0.4 My treatment - My medicines

Mission 1

Version 1 (age group 5-8)

The child participant managed to complete the task with some delay, after having
excluded "my nursing staff' as the correct answer. The other participant said that
a normally developed 5 year old would probably understand this.

Version 2 (age group 9-12)
All participants in this age group completed the task without any issues.

Version 3 (age group 13-18)
All participants in this age group completed the task without any issues.

Mission 2

Version 1 (age group 5-8)

The child participant in this age group completed this task without issues. One par-
ticipant said that it was good that the button to "previous medicines" were placed
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at the bottom of the page - this seemed most logic to her.

Version 2 (age group 9-12)

2/4 participants completed the task without any issues. One participant managed
after having realized that all medicines on the first page are current and having seen
the "previous medicines"-button at the bottom of the page. The other participant
managed after some time spent on mixing up "my medicines" with "my diagnosis".

Version 8 (age group 13-18)
Both participants in this age group completed the task without any issues.

Interview questions

Version 1 (age group 5-8)

A participant stated that adding a picture of a medication tablet on the start page
would help make it easier to find information about your medication. The other
participant stated that she thought this page would be simple to understand for a
5-year-old. Both groups liked how the page looked like. No group of participants
had any further suggestions of improvements.

Version 2 (age group 9-12)

All participants thought the page was simple to understand. One participant did
mention that she did not notice the "previous medicines" button at first because it
was very small. Further on, 3/4 participants stated that they liked the overall look
and design of the page. One participant mentioned that one should increase the
size of the text on the "history-page' for younger children. Further suggestions of
improvements were to make it more clear that one can upload your own images of
the medicines, make the icon on the start page more clearly related to the content
of the page and to change the headache-icon due to it looking strange. One partici-
pant also stated that the "previous medicines" button could be made easier to notice.

Version 3 (age group 13-18)

Both participants in this age group said that it was easy to understand the purpose
of the page and how to complete the task. Both participants liked the appearance
of the pages. One participant also said that she liked the way information about
medicines was presented in an informal and easily-accessible way, and being able
to see pictures of medicines with names that might be difficult to remember. None
of the participants had any suggestions of improvements, however, one participant
said (again) that she thought it could be both positive and negative that the tool
give such a "medical" impression.

1.0.5 My nursing staff

Mission 1
Version 1 (age group 5-8)
The child participant did not think it was a hundred percent clear how she should
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complete this task. She did need some simple guidance from her mother to find it.
The other participant said that children might mix the pages "Vi pa sjukhuset" and
"Tips infor besoket together.

Version 2 (age group 9-12)
None of the four participants in this age group had any problems completing the task.

Version 3 (age group 13-18)
None of the two participants in this age group had any problems completing the task.

Mission 2

Version 1 (age group 5-8)

The child participant did not have any problem completing the task. The other
participant, with a younger child, said that she thought five-year-olds would be able
to complete this task as well.

Version 2 (age group 9-12)
3/4 participants did not have any problems completing the task. One participant,
completed the task after going back to the start page once.

Version 3 (age group 13-18)

One of the participants had trouble completing the task without requesting aid form
the facilitators. Although, it turned out to be because of a misunderstanding of the
task rather than the task being difficult. The other participant had trouble com-
pleting the task as well but later managed on her own. At first she thought that the
information of the task might be at the page "Tips infor bestket".

Interview questions

Version 1 (age group 5-8)

All groups of participants thought the page was easy to understand and looked good
in terms of colors, pictures etc. One participant mentioned that she thought young
children would understand the logic on the page very well. Both groups suggested
that one might add a map-function on the page as well, to easier find the location
of a certain department.

Version 2 (age group 9-12)

All participants thought the page was easy to understand. Although, two partici-
pants did mention that it could have been made clearer that one could click on the
card to receive more information. Three out of four groups of participants thought
the design and appearance of the page was simple and aesthetically pleasing, men-
tioning for example the nursing-staff icons as being pretty. One participant said
that the page could have had more color. Further suggestions of improvements
made were to add an explanation of what a department does, add information of
what hospital the department belong to on the first screen of the page, and to add
a feature of being able to view a history of your previous nursing staff. Two groups
of participants did not have any suggestions of improvements.
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Version 3 (age group 13-18)

One of the participants said that apart from the misunderstanding with the task,
she thought it was simple. The other participant said that it was unclear that you
could click on the department to get more information. She suggested to add an
arrow and clarifying text to solve this problem. Further on, she said that one could
add the function to be able to add nurses phone numbers. Regarding the appearance
of the digital tool, one of the participants said that she did not like the people-icon
because it didn’t look serious. The other participant said that she liked the feature
to be able to add real pictures of the nursing staff.

1.0.6 Final interview questions

Version 1 (age group 5-8)

Both groups found the digital tool’s navigation clear and easy to understand. One
group only mentioned positive things, such as the application being cohesive and
fun with pictures etc. The other group of participants had a suggestion to change
or remove house-icons on the start page that did not fit properly with the page it
represented. Both groups said that they though the digital tool would be very useful
and that they definitely would use it if it would be released. One of the groups did
also say that it was important that the tool would have a high security regarding
data storing, if they were to use it. One group received the question regarding name
suggestions of the app and suggested something regarding "Réttighet" and "Delak-
tighet".

Version 2 (age group 9-12)

All groups of participants thought the navigation in the digital tool was easy to
understand, and one mentioned that the amount of hierachies used was appropri-
ate. All groups of participants said that they thought that people with this type
of condition definitely would use this digital tool. The one group of participants
were the child has a long term illness also said that they would use it themselves.
Name suggestions of the digital tool that were suggested by the participants were:

non

"halsoappen”, "halsokollen", "e-hélsoappen', "min vard", "ldkarappen", "barnappen".

Version 8 (age group 13-18)

Both participants thought the navigation in the digital tool was very easy to under-
stand. One of the participants did mention that they thought that the roundabout-
lines, connecting the buttons on the start page, could be skipped. The participant
said that she would prefer to only have buttons instead. Both participants said
that they thought that other people, with a long term illness, would like to use this
digital tool. One of the participants, that has a long term illness herself, also said
that she thought the tool would be really helpful and that she would like to use it
herself. The other participant said that she knows a friend diagnosed with a long
term illness, that she on the contrary does not want anything to do with her illness.
Moreover, name suggestions of the application that came up were "Min sjukdom",
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"Min diagnos" Mitt sjukhusbesok" or something fun or cool. Another general opinion
stated by one of the participants was that the blue theme of the application gave
too much of a "hospital feeling" , that some people might want and some might not
want. When presented with the feature to be able to change background color, she
thought this was a great and important feature.
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