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Abstract

A Dutch study with 551 student respondents, showed that 62% of them experienced constant
stress. This stress can ultimately not only lead to a drop out of college, but also to serious mental
and physical health issues. The most influencing self-management behavior to deal with stress,
was shown to be time-management, which consists of planning, scheduling and prioritizing daily
tasks and goals. To create an eHealth approach that influences the goal-management behavior of
students with stress related problems, this study uses the “Right on target” intervention from the
“Raise your strengths” stepped care approach. This approach was developed to help chronically
ill people to adapt in a flexible way to goals that are threatened by their disease through use of

different goal-management strategies.

In this study, six college students participated, two of them in the first two interviews and further
four in the usability test. They were chosen based on convenient sampling. A qualitative research
design has been chosen to determine, what the actual self-management behavior regarding stress
problems of the sample of students is and to ascertain their needs and preferences regarding
persuasive and design features of an eHealth application. A low-fidelity prototype was created

based on these findings and used in a structured usability test.

The first interview confirmed that ineffective time management is a problem that influences the
perceived stress. With the second interview it was shown that there are many persuasive features
like personalization, praise and reminders which are regarded as useful by this target group,
while their attitude towards social elements for a stress-management prototype was rather
negative. The usability test demonstrated that the design of the low-fidelity prototype is logical,
and the tasks are perceived as useful, nevertheless, the overview can be better structured and

further features added.

Another usability test is needed with focus on the prototype’s content and a bigger sample should
be used to get more consent regarding the features of the prototype. Additionally, more research
is needed to demonstrate that an eHealth approach using the “Right on target” tasks can improve

the self-management behavior of students and subsequently lower their stress in the long run.
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Introduction

In the past decades, different studies have shown that the number of students
experiencing mental health problems and even committing suicide has risen (de Beurs, Van
Dyck, Marquenie, Lange, & Blonk, 2001; Mowbray et al., 2006; Bayram, & Bilgel, 2008). The
dominating problem that lead to this rise in mental health issues, is the stress students experience
(Misra, & McKean, 2000; de Beurs, Van Dyck, Marquenie, Lange, & Blonk, 2001; Bayram, &
Bilgel, 2008). Many studies have been conducted to examine why students seem to experience
such an high amount of stress and came to the conclusion that students are exposed to many
stressors like financial problems, exam performance (Misra, & McKean, 2000; Andrews, &
Wilding, 2004) and health related issues (Misra, & McKean, 2000). Nevertheless, the biggest
stressor has been shown to be time management, because study related issues, e.g., deadlines,
learning for exams and lectures have to be organized, next to work and finances, and the private
life, e.g., friends, sleep and household duties. This leads to a lot of pressure and the need to
manage the limited time wisely (Alzahem, Van der Molen, Alaujan, & De Boer, 2014; Heins,

Fahey, & Leiden, 1984; Misra, & McKean, 2000).

The problem of stress in students, due to different stressors, is not a minor issue as a
recent study from Bakker and colleagues (2017) showed that 62 percent of the 551 respondents
of students from the University in Groningen, experienced constant stress in their student life.
Moreover, a well-being research report from the UniHealth (2017) platform in UK shows that 82
percent from over 1000 participating students report to suffer from stress. Furthermore, the

number of students has risen over the last years, e.g., in Germany. In 2004/2005, about 2 million



students were officially enrolled, while in 2018/2019 there have already been almost 3 million
students (Unterberg, & Spiegel Online, 2018). In the Netherlands, the rise is not as steep as in
Germany, but statistical forecasts also predict a slight raise in the following years (Onderwijs, &
Wetenschap, 2018). There is a general rise in people who enroll in university and subsequently a

rise in students with stress problems (Marx, 2016).

Stress experienced in high amounts goes along with problems that are cognitive, like
problems with concentration, memory and organization, emotional, like constant worrying and
feelings of anxiety, as well as behavioral, like the loss of appetite (Butler, 1993). For students,
these cognitive effects can reduce their academic achievement due to the lack of concentration
and memory problems, which influence the learning ability. Moreover, problems with time
management and organization often lead to cramming, which lowers the academic performance
and in turn self-esteem. An emotional problem students experience is the constant fear of failure
due to the pressure experienced through the demands of their studies. This can lead to depression
and anxiety problems (Saipanish, 2003). Behaviorally, academic stress can adversely influence
personal relationships with others due to lack of time for family and friends (Saipanish, 2003).
The loss of appetite and problems with sleeping are also mentioned consequences (Lund, Reider,
Whiting, & Prichard, 2010; Misra, & McKean, 2000). In the long run, a high amount of
experienced stress can lead to severe mental consequences and to failing or quitting their studies

(Hammen, 2005; Saipanish, 2003; Qin et al., 2015 ).

In order to withstand the effects of stress and keep studying with a high well-being,
different techniques are used by students to self-manage the stress and cope with its effects. A

study from Beiter et al. (2015) describes the importance of good planning, e.g., the planning of



meals and finances, and the use of a financial budget. Another study by Phinney and Haas (2003)
found that positive coping with stress by students often includes seeking support from friends or
study advisors to talk about the experienced stress. To deal with the biggest stressor, time
management, students were found using goals, making to-do lists, and scheduling and planning
appointments (Credé, & Kuncel, 2008; Misra, & McKean, 2000). Furthermore, the study of
Macan et al. (1990) described that students reported less feelings of tension and a higher feeling

of control when they felt their goals are clear and defined.

To help students improve their self-management behavior and well-being and reduce the
negative effects of stress, this study will use Positive psychology by focusing on what students
can do and change about their self-management behavior regarding stress. Positive psychology
emerged in the mid 20th century due to the believe, that human mental-health is not only the
“absence of disease or infirmity” (World Health Organization, 1946). It was shown that many
people who suffer from mental illness, even when not cured, are able to live a “happy” life.
Studies showed that the use of their own abilities and strengths improves the well-being even
while having a mental illness (Keyes, 2000; Seligman, 2004). Regarding this study, it is therefore
possible for students even while being exposed to different stressors, to still have a high well-
being and feel less stressed. Tummers (2018) has described in her book “Stress management: A
wellness approach” (2018) the importance of stopping to focus on what is not possible to deal
with the situation and instead focusing on how the own abilities can be used to deal with it.
Furthermore, she describes how changes in actual self-management can influence the well-being

by prioritizing, what actions are helpful to feel less stressed and, which are not (Tummers, 2018).



To make the decision, which actions are helpful, and to define clear goals to reach
desired outcomes to feel less stressed, goal management strategies can be used which help to
adapt to difficult situations and circumstances like situations that are stressful in a flexible way
(Arends, Bode, Taal & Van de Laar, 2013). In order to reach desired goals, it is often needed to
adjust them to the personal circumstances to be able to maintain them (Gionta, 2009; Voltolina,
2017). It is also possible that some goals do not fit the personal circumstances or are less
important than others in a given situation and have therefore to be let go or replaced by new
goals. A study from Wrosch, Scheier, Miller, Schulz and Caver (2003) showed that students who
let go on unreachable goals reported a higher well-being and less feelings of stress. In order to
get a clear overview, which goals are helpful or not, this study will use the Integrated Model of
Goal management as used in the study from Arends, Bode, Taal and Van de Laar (2013), which
combines two goal management theories, the dual process model of assimilative and
accommodative coping and the Goal adjustment model. This combination leads to four goal
management strategies, namely goal maintenance, goal adjustment, goal disengagement and goal
reengagement. Goal maintenance and goal reengagement are strategies, which focus on keeping
goals to achieve them, while goal adjustment and goal disengagement focus more on how goals
can be adjusted or dropped to fit the personal situation (Arends, Bode, Taal & Van de Laar,
2013).

These goal management strategies will be presented in this study to the focus group
students with the use of the existing stepped care approach “Raise your strengths”, created by
Yvon van Veen, Nienke Peeters, Prof. Dr. Ernst Bohlmejer and Christina Bode together with the
institution Vitaal mensenwerk and Agis (2018). This stepped care approach was used in doctor’s
offices and consists of 3 steps. It was created, to help people with chronic illness with their self-
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management behavior by raising their awareness of their own strengths and how these can be
used in the first and second step of the approach, and by improving their goal-management
behavior in the third step. The third step, which uses the goal management focused “Right on
target” intervention (Arends, Bode, Taal & Van de Laar, 2013), will be used in this study. It was
created to raise the patient’s flexibility, when coping with goals, which are more difficult to
achieve due to the chronic disease by learning to adjust different goal management strategies to
their situation. It contains 3 sessions where, with the help of worksheets, the patient learns goal
management strategies to be able to adjust the goals and learn, which activities are really priority
and, which possibly hinder them in their daily life. This goal management part therefore helps
the patients with the setting of their goals and deciding on priorities. The “Right on target”
worksheets will be incorporated in the following approach to reduce stress in students by
integrating the goal management strategies, so that those can help them to get a feeling of
control by providing a good overview of their own goals and tasks and reduce worrying.
Although the “Right on target” intervention was used in cooperation with mental health
nurses and general practitioners, the following intervention will not do so. In contrast to the
already existing intervention, the focus group in this study are not chronically ill people. For the
interview partners, students with stress problems, it can lead to even more stress if they have to
also plan and organize meetings into their already stressful daily life and adjust their time
management accordingly (Saipanish, 2003). Furthermore, for some people, talking to a general
practitioner or mental health nurse, especially when they do not know them, increases stress due
to feelings of anxiety (Gould, 2017). In order to not stress the target group even more, a
possibility to use the goal management intervention easily and without additional stress, is

needed.



The decision is therefore to develop an eHealth approach and to utilize technology to
adjust the goal management behavior of students and to lower this way the level of stress. In this
approach the convenience eHealth offers is the strongest reason to use an electronic device or
website to enhance stress management behavior. The end users, students, which are facing stress,
get the opportunity to have something directly in hand when facing stress (van Gemert-Pijnen,
Peters, & Ossebaard, 2013). Another advantage is the possibility of tailoring the product to the
user by adjusting the eHealth application to the different needs and stress resilience levels of the
users (van Gemert-Pijnen, Peters, & Ossebaard, 2013). Regarding the target group, using a
technical device is therefore a sensible choice, because almost everyone has the possibility to
connect to the internet and in the Netherlands, 13 of 17 million Dutch people own a smartphone
(Newzoo, 2018). Current students have been raised with technology, are familiar with its usage
and are also the group, which uses the internet the most (Kezer, Sevi, Cemalcilar, & Baruh,
2016).

In order to gain a behavioral change in the target group, i.e., to change their goal-
management behavior, with the usage of an eHealth approach, behavioral change techniques will
be used. The determinant perceived stress does not have a direct influence on organization
behavior like the organization of goals, rather it influences mainly the perceived behavioral
control and self-efficacy of people, which in turn, influences the organization behavior. In order
to perform a beneficial self-management behavior, a feeling of control and the believe that one is
capable of taking the steps needed to reach a desired outcome or perform a certain behavior,
must be given (Lorig, & Holman, 2003; Zajacova, Lynch, & Espenshade, 2005). To raise the
perceived behavioral control and the feeling of self-efficacy, and regarding the goal-oriented part
of this eHealth approach, the Goal setting theory (Latham & Locke, 1991) will be used, to split
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overly ambitious or stressing goals and activities into smaller ones. The user will be able to
formulate (sub) goals and learn with feedback, to stay motivated and to self-monitor behavior.
This will, among others, be achieved with the help of the goal management-oriented tasks from
the “Right on target” intervention, which will be incorporated in a low fidelity prototype.
Furthermore, to make the low-fidelity prototype appealing to the user, persuasive features from
the Persuasive System Design from Oinas-Kukkonen and Harjumaa (2008) will be used to
improve the goal-management behavior of the students (Appendix F). This Persuasive feature
model is split in tables of 4 categories. The first is the primary task support, which focuses on,
e.g., the personalization a technology should offer. The second one is the dialogue support with
principles like, e.g., reminders and praise. In the third table principles to support system
credibility can be found. The last table deals with principles regarding the social support and the
communication from the user and other users. These persuasive features should, when
incorporated into the technology, make the prototype attractive for the target group and persuade
them to use it.

To use the right behavioral change techniques and persuasive features that match the
target groups needs and preferences, the low-fidelity prototype will be designed in collaboration
with interview partners, students with stress management problems. In this way, the probability
should be raised that the created low-fidelity prototype will be used to get a behavioral change, a
more adapted goal management which matches their own needs and circumstances to reduce
stress (Abras, Maloney-Krichmar, & Preece, 2004). Without the collaboration of possible end
users, it can happen that the low-fidelity prototype will miss out on important elements, which
are important for the users to really be helpful, and that the users would have difficulties with the
usage (Abras, Maloney-Krichmar, & Preece, 2004).
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Research question

Most studies, which use a goal management eHealth approach were conducted for ill
people, while almost none used this approach to prevent further illness, and thus mental and
physical problems resulting from stress, by improving the actual stress-management behavior
and reduce feelings of stress. Therefore, this study will use the “Right on target” intervention to
help students with the management of activities and goals, how to decide on their importance, to
obtain an overview over those, and raise their well-being. The research question is: What does a
goal management-oriented eHealth approach, based on the “Right on target” intervention, need
to include to positively influence stress and goal management behavior in the target group

students?

This question will be split into four sub-questions, which are based on the first four steps of the
CeHRes Roadmap (van Gemert-Pijnen, Peters, & Ossebaard, 2013), which can be used to
improve the structure and plan the creation of an eHealth technology. These first four steps are
contextual inquiry, value specification, design and operationalization. The formulated sub-

questions are:

1. What is the actual problem students face concerning the self-management behavior in
stressful situations?

2. Which needs and preferences do the patient partners have regarding the persuasive
features and design in the chosen technology, to positively influence the stress
management behavior in students of the University of Twente?

3. How should the chosen technology be designed, taking into account the patient partners

opinions, regarding persuasive features and behavioral change techniques to positively
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influence the stress management behavior in students of the University of Twente?
4. In how far is the created eHealth technology understandable and easy to use for students

with stress problems?

Methods

Design

To answer the Research questions, a qualitative research design with semi-structured

interviews will be used.

Participants

For the first two interviews, 2 German female students from the University of Twente
were interviewed. The third interview, the usability test of the low fidelity prototype, was
conducted with the 2 students from the first interviews and further four students from the
University of Twente, 3 female students and 1 male student (Muge = 23,34 years, age range: 20-
32 years) . The demographic information from these six participants is shown in Table 1. The
inclusion criteria were that the participants were actually students, above 18 years old and
experienced self-reported stress due to their studies. The nationality or gender were neither an
inclusion nor exclusion criteria. Furthermore, the participants were chosen based on their
availability, thus a convenient sampling was used. The study was approved by the ethics

committee from the BMS faculty at the University of Twente (Appendix A).
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Table 1

Demographic information

Characteristics N

Gender male 1
female 5

Age Mean 23

Range in years 20 — 32
Nationality German 5

Dutch 1

Materials

In order to interview the two interview partners and meet the ethical and legal
requirements, an informed consent was used, which states that they can withdraw from the
interviews at any time, that their personal information will be changed so they are not

identifiable and that they agree being recorded (Appendix C).

A semi structured interview scheme was created to answer the first research question, i.e., what
the actual problem is students face concerning their self-management behavior in stressful
situations. It contained open questions about their general impression of their studies, what stress
means for them and in how far they experience stress due to their studies. They were questioned,
in how far this stress impairs them in their daily and social life, e.g., “Did/Do you experience any
impairments in your daily and social life because of the stress?”. Moreover, the participants were

asked about their self-management behavior, e.g., “How do you manage the stress problems if
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they come up?” and “What problems do you experience with your self-management?”.
Furthermore, they were questioned if they ever consulted professional help to cope with their

stress problems.

The second interview was about the patient partners usage of technology and how the
eHealth approach should be designed in order to help them manage their stress problems. At
first, they were asked which technology would be suitable regarding the eHealth approach.
Taking into account the problems they mentioned regarding the stress management it was asked
“Do you have an idea how a technology could solve those problems?”. Moreover, a table with
persuasive features (Oinas-Kukkonen, &Harjumaa, 2008) was given to them and they were
asked, which persuasive features they think are useful and which are not. Next, the interview
partners were handed the “Right on target” worksheets and asked “You have seen the goal
focused worksheets, do you have any idea about how you would like to see them in a eHealth
platform?”. Finally, they were asked if there are other elements, they would think could be

useful, e.g., “Are there any other elements you can think of that you want to include?”.

The low-fidelity prototype was created with the prototyping application “marvel”. Here,
the goal-oriented, “Right on target” worksheet exercises (Appendix G) 1D till 3A were used.
Those chosen exercises are 1D “Taking stock”, 2A “goal pyramid”, 2B “Importance of the main
goals”, 2C “Threatened main goals”, 2D “select an important activity” and 3A “Actions for a
threatened activity”. All these tasks mainly focus on how to select and adjust goals and are
therefore fitting in this eHealth approach. To design the prototype, screenshots of the worksheets
were used and features, like a Home symbol, an arrow icon and background pictures from the

application “marvel” were incorporated. The application prototype was used in the third
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interview to test it.

The third interview, the usability test, a structured interview scheme was used, which
contained tasks based on the designed low fidelity prototype, ranging from easy, like typing in
the name, to difficult, where they had to do a task from the “Right on target” intervention. All

interviews, including one and two, have been recorded with a mobile phone

Procedure

The first interview was conducted with each of the two patient partners and took about 30
minutes. The interview procedure was explained to the two patient partners, information about
the “Raise your strengths” stepped care approach and the “Right on target” intervention was
given (Appendix B), and the informed consent signed when the partner agreed to take part and
there were no further questions (Appendix C). Afterwards, with help of interview scheme in
Appendix B, the two partners were interviewed to obtain more information about the stressful
situations they experience and the problems resulting from it, specifically regarding their self-
management behavior. The second interview (Appendix D), taking also about 30 minutes, was
about the technologies they use and what they think an eHealth technology should include to be
helpful, easy and effective. Here, also the work sheets “right on target” were shown to determine
how they could be incorporated in the prototype. The same was accomplished with the table of

persuasive features from Oinas-Kukkonen and Harjumaa (2008).

With help of the findings from the first two interviews, the design process started.
Behavioral change techniques and persuasive features were determined, based on the needs and

wishes of the patient partners in interview two, but also on their self-management problems in
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interview one and how those could be solved. Subsequently, the third interview took place. Six
people, including the two patient partners, performed a usability test with beforehand determined
tasks ranging from easy, to modest, to difficult. The participants were informed, that they are
going to see a low fidelity application where they can click through but not type something in or
swipe. If they agreed to take part, they signed the informed consent. First, each of the six
participants got three minutes to click through the application and get to know it. The
participants were asked to think aloud. After these three minutes they were asked if they are
ready to start with the tasks. If they were ready, they were first asked to complete 3 easy tasks, to
type in the name, to select a password and to skip the tutorial. Next, modest tasks were given,
which were to take a look at the long-term goals and to select all to-do list tasks as done. Lastly,
they were asked to complete 3 difficult tasks, to watch the tutorial again, to fill in 2 goal
pyramids in the goal pyramid task, and to do the “possible actions” for a threatened main goal
task. The participants completed these tasks and any problems were recorded. Afterwards they
were asked for feedback and recommendations regarding the design and structure of the

prototype.

Data analysis

All four interviews and all six usability tests were transcribed verbatim. The names were
changed in all interviews and tests to ensure anonymity. The software Atlas.ti was used to
develop a coding scheme. To code all interviews and tests, an inductive approach was used to
answer those. The codes were chosen based on the transcripts of the interviews and tests, the
topics that occurred and how often these were mentioned. These specific codes were then
grouped into more general categories. The codes and categories have been adjusted with the
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feedback of the first supervisor until the final coding scheme, which answers the Research
questions most adequate, was reached. The chosen quotations are those which show most
concrete what the category and code is about. For the first interview, the final categories are
“Difficulties in stressful situations” and “Self-management behavior”. The categories for the
second interview are “Technology”, “Persuasive features to include”, “Persuasive features to
exclude”, “Design” and “Other features additional to worksheets”. For the usability tests, two

categories have been chosen, the “Procedure” and the “Design” category.

The low fidelity prototype was built based on the insights of interview 1 and 2. From the
first interview, the self-management problems mentioned were taken into account to create
features for the prototype, which should make the self-management less difficult. With the
results of the second interview, the preferences and needs of the two interview partners regarding
persuasive features, additional features and design were taken into account. To do so, persuasive
and design features were incorporated, which were mentioned by both interview partners. If a
wish, shared by both, was described by one very specific and by the other more general, the more
general wish was used in order to meet the basic wish of both. Features that were named only
once were integrated when not interfering with the wishes and needs mentioned by the other
interview partner. Lastly, a psychological theory, the goal setting theory from Latham & Locke
(1991) was chosen and used in the prototype, to improve the self-management behavior by

splitting goals into smaller sub-goals which can be reached with less effort and therefore stress.
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Results

In the following chapter the Research questions will be answered. The first and second
question will be answered with a table of codes and an explanation. The third question will be
answered with help of the first two interviews, the persuasive features mentioned by the patient
partners and the chosen behavioral change techniques. The prototype will be shown, and the
design will be explained. To answer the fourth Research question, again a table of codes and an

explanation will be used.

1. What is the actual problem students face concerning the self-management behavior in

stressful situations?

To answer the first Research question, the most important categories and codes from
interview one with both patient partners will be discussed (Table 2). The categories are the
difficulties in stressful situations and self-management behavior. An extended version of the

Table can be found in Appendix H.

Difficulties in stressful situations

The first thing to mention, is that both patient partners describe the experience of high
stress as periodically, e.g., for one was the stress higher in the second year, for the other at times,
when there was a lot of work in addition to studying. Furthermore, they stated that the bachelor
study is more stressful than the master study and that the winter months are especially
challenging, due to the weather with less sunshine but also due to more work in their jobs before
the holidays. Both participants experienced difficulties in health due to the high levels of stress,

one with mononucleosis and the other with a thyroid dysfunction. One of them also had
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depressive episodes. The difficulties in daily life were mainly the lack of time for daily activities
like going out with the dog, sleeping, or cooking. They both stated more impairment in social
life, with social contacts that could not be maintained, friends who got upset due to less shared
time and also not being able to take part in social activities like parties with other students.
Regarding the difficulties in their studies, both mentioned the same problem, that due to the
stress and a lack of time they both were busier with passing exams and assignments and could

not give all to reach high grades.

Self-management behavior

Due to the problems the interview partners experience, both mentioned that the problem
concerning the self-management behavior is time management, which means that they constantly
have the feeling that they are always running low on time. Both said that the setting of priorities
is important to manage time effectively, but in order to do so, they always have to cut down on
activities, e.g., sleep, learning time, spending time with friends or take care of themselves. To
overcome this time management problem, both tried to self-manage their time by developing a
schedule, writing a bullet journal, review their own study techniques and also exercises of the
mind to relax and focus. Furthermore, their self-management behavior included to plan when to
meet with friends or parents to lessen the stress. To have less work, they also divided the daily
tasks with their partner. In summary, it can be stated that, even though both try to effectively
manage their time, they experience difficulties with time management. The problematic self-
management behavior therefore seems to be the time-management and the setting of priorities to

feel less stressed and not to be overwhelmed.
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Table 2

Coding scheme - Difficulties in stress situations and Self-management behavior

Category Code Frequency Example quote
Difficulties in ~ Stressful 6 most stressful period was in my second year (R1)
stressful periods
situations

Difficulties with 16
Health

Difficulties in 6
daily life

Social difficulties 11

20

in December I have to work 60 hrs per week. So, it’s more than

full time and after that I have to study for exam (R2)

when I ended this module, I actually got mononucleosis, so |
was ill for 4 weeks and I think, at least that’s my thought, I
think this was basically because I had one and a half months of

pure stress and panic. (R1)

because of a lot of stress my cortisol and prolactin changed,
and my body is the whole time fight fight fight fight like this.
And this over years and years and that’s the reason that I have

problems with my thyroid (R2)

You have to work, you have to study, you have to do
homework, you have to care of your child. You have to care for
your dogs. You have to care for your family. And I am like I
don’t know I want to care for myself. One hour a day but there

is not time (R2)

moving out from home, being on your own, having to be an

adult (R1)

I couldn’t maintain all the social relations I had before my
study because there was just so much work and so much stress
(RI)

while the other students meet up and enjoy their evening or

nights by party or doing stuff, I was always working. (R2)



Table 2 continued

Category Code Frequency

Example quote

Study related 31

difficulties
Self- Current self- 35
management management

behavior

Problems with 19

self-management

I had to cut back on the quality of my study because I was just
not able to give my all (R1)

I passed but I could pass with better with better grades (R2)

I have to organize myself a lot and I have to really keep to a
schedule (R1)

now I am doing a bullet journal when I started working last
year (R1)

But I think it’s really important in coping with the stress to
have that after a planned time of learning, e.g. from 9 to 3, that
afterwards you are really done and don’t study anymore and

have time for your friends. (R1)

So, everyone does one part and not one person everything. We

support each other. (R2)

I wanted to give more but I was just not able to do it, because
otherwise I would maybe have failed another course or
something like this and I think you really have to prioritize

what’s more important (R1)

I need more time. That’s a problem. I need more sleep. More

hours a day and at nights (R2)

And I am like I don’t know I want to care for myself. One hour

a day but there is not time. (R2)

*R = Respondent
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2. Which needs and preferences do the patient partners have regarding the persuasive
features and design in the chosen technology, to positively influence the stress

management behavior in students of the University of Twente?

This second Research question will be answered with the categories and codes from the
second interview with both patient partners (Table 3). The categories that are going to be
discussed are first the chosen “Technology”, then the “Persuasive features to include” and
“Persuasive features to exclude”. Moreover, the “Design” and “Other features additional to the
worksheets” category, which the patient partners see as useful, will be discussed. An extended

version of Table 3 can be found in Appendix 1.

Technology

The second interview has shown that both participants clearly prefer an eHealth
application for this approach. Both use their smartphone daily and think that an application is the
fastest, cheapest and easiest way to use technology because everyone has a smartphone and they

both use other technologies less.

Persuasive features to include

There are several persuasive features they think could be useful in the technology.
Reminders were mentioned often by both participants, as a possibility to get prompted of
important appointments, deadlines and goals. This would help them to focus on their tasks
without having the fear of forgetting, e.g., an important appointment or deadline. Furthermore,
both liked praise, together with a form of the persuasive feature reward, like a funny phrase or a

cute animal, because both stated that this could keep them more motivated during stressful
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periods. Additionally, both participants wanted some expertise in the prototype that the
application was designed by knowledgeable people from a university and not just by a
trendsetter. One respondent mentioned this would raise the feeling that the one who designed the
application actually cared about the target group instead of just wanting to make money. The
other respondent mentioned that this would make the application more credible because it was
scientifically researched. Similarity, that the app was designed by a student, with which the
target group can identify, was also mentioned. The information, that the application was
designed by a student from a university, could be part of the background information in the
application, said one patient partner. Furthermore, personalization was mentioned, as the
application should be easy adjustable to the users wishes and needs because they can change
over time. One patient partner referred to this personalization by stating that especially their own
goals should be easy to adjust (Table 3). Further persuasive features named by the patient
partners, without explanation why they could be useful (Appendix I) were tailoring, that the
application should be adjusted to the target group, which was seen as almost the same as
personalization, the possibility to adjust to individual needs (Appendix F). Also, reduction, to
perform the target behavior the prototype should help splitting complex behavior into more
simple tasks, and self-monitoring of their own goals and tasks, were mentioned. Lastly, the

system should also be visually attractive for the user, so liking was mentioned.
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Persuasive features to exclude

Both patient partners agreed regarding the persuasive features, that the application should
not contain any social elements. They both view their organization, management, and goals as
something personal, which they do not want to share or to compare with anyone else. Specially
the social comparison was disliked because it would cause more stress comparing their own
achievements with others. Moreover, the reminder function should be designed with the
possibility to turn it on and off and no “use the app” reminder should be used. This was
described by one patient partner as causing more stress because of the feeling that next to all the
appointments and things that have to be done, the user has still to use the application. The effect

of a “use the app” reminder would therefore be counter-productive.

Design

Regarding the design both patient partners wanted rather muted colors and a minimalistic
design, so that the colors and details do not distract from the main goal of the application. One
patient partner referred here to another application where mainly green and natural colors were
used. The other patient partner showed an application with many colorful symbols on one screen,
which the patient partner mentioned as too distracting and confusing. An introductory tutorial on
how to use the application, which can be skipped and re-watched when needed was also
mentioned by both. They also agreed that the application should have a clearly structured
overview to not cause any more stress. Their main wish was that it is “easy fo use”. Also, the
atmosphere was mentioned, the application should not be too serious but more relaxed, by using
a nice character to lighten up the mood (Table 3). Other needs mentioned by always one patient

partner were the brightness, that the application should not be too bright so that it is easy to view
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for a longer time, it should be available all the time and designed in a way that the user can

decide when to fill in the tasks and options (Appendix I).

Other elements additional to worksheets

Other elements they mentioned as useful in the application were background information, to
know the theories behind the tasks and with what goal the application was built for. Due to the
fact that both use an agenda they also wanted to see one in the app, to type in appointments and
important meetings. Lastly, a to-do list was mentioned as really helpful to watch their own
progress and achievements when checking items on the list as done. This was mentioned as

motivating due to a positive feeling when the user is able to see how much work is already done.

Table 3

Coding scheme - Needs and preferences for features from the patient partners

Number
Category Code of codes Citation
Technology Technology 4 Yes, definitely an app I can use on my phone all the time. I
preferred for this don’t have the time to use something fancy like virtual
eHealth approach reality and I don’t have the resources to use it and my
smartphone, it is always by my side so this would be the
most handiest for me. (R1)
Reminders 7 Maybe that you even can at the end of a month or a week
Persuasive that you get like a end result like wow this week you
features to fulfilled so many goals and I just want to give you a quick
include reminder that these are your long term goals, so mainly that

you can really see like a process how far you’ve came. (R1)
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Table 3 continued

Number
Category Code of codes Citation
Praise 6 I always like the praise you get when you achieved

Expertise 4
Rewards 3
Similarity 1
Personalization 3
Persuasive Social support 5

features to
exclude
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something and there is like a little mascot from the app
(R1)

You put it in a to do list and if you have achieved more than
the half of your to do list in a day, then you would get a
clap or Yeah great job. In words or the sound of a clap (R2)

That the app is done by experts and not by... That It’s not
like a hobby of someone but like some experts behind it.
Yeah. I need experts for everything. (R2)

rewards or something like this, I think maybe when you are
rewarded for something you do or that you were supposed
to do, I think that would be really good (R1)

I think it always adds a really nice touch if you see that it
was made by students because I feel like and I’'m a student
myself and I can better identify with them and you feel like
it is more and I always have the feeling that if it is made by
students it is not about money making but that they gave
their all to make this app ...I think it always gives you the
feeling that the person really cared about the consumer (R1)

I think there are goals you have in the longer run but there
are also goals you have like for a week or for a specific
period and they can change so it shouldn’t be like all is
fixed (R1)

I wouldn’t want something like social comparison or
competition or anything because that is more stressing and I
feel like I'm not the person who always wants to share how
far [ have come because I don’t want to compare myself or
how fast I am working on something or compared to
someone else, because I think it is much more stressing
(R



Table 3 continued

Number
Category Code of codes

Citation

Use the app 1
Reminders

Colors & 5
Design decoration

Introduction/ 4

Tutorial

Overview 3

Usability 3

Type of questions 3
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Especially I don’t want any “use the app” reminders ...
because than I will be stressed again because this would
add another element where I would think like shi*t, I still
have to use the app and the app should actually help me to
feel less stressed (R1)

Minimalistic is a good term... Because too much colors and
attention of biases put stuff like this. And if the app is good
and the qualitive part is high you don’t need much extras. |
think stuff that has a lot of extra functions... A little bit to
disguise that it is totally shit. (R2)

To be able to skip it and to re-watch it and it has to be short
and simple. And keep it very very short and simple because
people who are using application want assistance and not
extra work. So no video. It should reduce your stress, it
should not you put more .. higher level of stress. I don’t
know how to use this. (R2)

I think that is the most important thing about a goal /
organization management app because if you are stressed
your life is basically a mess so you need to have some
structure and if the app is like filled with decoration and
bling and something pops up there and there then it’s not
helpful because you have to have something that is clear,
which gives you overview, this is what you should
concentrate on, this is what you should focus on, if you
want you can adjust this but that is the main thing you have
to do. (R1)

I don’t like complicated apps. ... It must be easy to use.
(R2)

They must not be easy they must be time limited. one
minute per answer. Something like this Not causing more
stress (R2)



Table 3 continued

Number
Category Code of codes Citation
Atmosphere 1 It should really be a nice character who relaxes the
atmosphere a little bit, who makes it all a bit more relaxed
and calm so that it is not that serious. I don’t like super
serious apps that are like “We’re gonna work on your
problem”, but something that lightens up the mood. (R1)
Other features Background 3 But what I personally like I have this one app where you
additional to information can click like on an info button so that you get some
worksheets background information, where the theory is coming from,
why it is helpful to use (R1)
Calendar 2 It’s like using an agenda. So I can write everything down.
(R2)
To-do list 2 To write down the most important things and to put and use

a to do list. So you can see what you have done and what
you have achieved. (R2)

*R = Respondent

3. How should the chosen technology be designed, taking into account the patient partners
opinions, regarding persuasive features and behavioral change techniques to positively

influence the stress management behavior in students of the University of Twente?

The third Research question will be answered based on the findings from the second interview,
the wishes and preferences from the patient partners regarding design and persuasive features,
and also based on the findings from the first interview and the problems the patient partners
experienced with the self-management. Furthermore, features will be explained which were used

to make the prototype function logically but were not explicitly mentioned, e.g., a home button.
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Starting to design, at first an introduction screen was created. To make the application
look friendly and still use not to bright and rather muted colors, the whole application was
created mainly in the colors green and blue. The colors were chosen due to the natural feeling
that one interview partner especially liked in another used application. Holding account with the
wish of the patient partners to have a friendly atmosphere by the usage of a character, Mr.

Pebbles, a green friendly looking smiley was created which introduces itself at this first screen

(Figure 1).

Figure 1

Hello!
Welcome to
Stressducer!

Iam Mr.
Pebbles

Following the first opening screen, the option to personalize the application was
implemented in form of the option to type in the own name. Furthermore, on this and on every
following screen an arrow to get to the next page was inserted to guarantee an easy usability as
known in other applications. This function was not explicitly mentioned by the interview
partners but was important to guarantee a logical flow through the application when used (Figure

2).
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Please fill in your name:

Mister X

Next to the possibility to type in a name, the application offers the option to secure it with
a password. This was implemented due to the statements of the interview partners, that they
regard their to-do lists and goals as something personal they do not want to share. To give them
the option to make the application fully private, a password can be chosen, but it is not
mandatory to use the app. If the user does not want a password, then the user can easily skip this

part (Figure 3).
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Figure 3

Do you want to
secure this app with
a password ?

Type in password ..

Save

No, thanks

Furthermore, the patient partners wanted a tutorial, which introduces and explains how to
use the application, and which can be skipped and watched again at any time. This was ensured
by inserting a skip button and the option to watch the tutorial again later under settings. The
tutorial follows the password screen and is four screens long (Figure 4-7). On these screens the
purpose of the application and the main functions are explained. Moreover, it is mentioned that
the application offers more background information about the used intervention and the theories
behind it in the settings option (Figure 7). This background information is given due to the wish
of the interview partners regarding the persuasive feature “Expertise”, to show that the
application and the used theories are scientifically researched. In the tutorial it is also mentioned
that the application was made by a student, to hold account with the wish for the persuasive
feature “Similarity” of one patient partner (Figure 4). To keep the positive atmosphere Mr.

Pebbles was used again (Figure 5, Figure 6, Figure 7).
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The tutorial is leading to the main, the home screen (Figure 8). This screen contains the
wanted features adding to the worksheets, the to-do list which is placed in an agenda. Next to
every to-do list task, which the user can type in, is a box that can be checked and to see the
progress a circle at the bottom of the page will show how much percent have already been
completed. To motivate the user and implement the praise and reminders, Mr. Pebbles, the
friendly green smiley will pop up with a praising sentence when 100% of the to-do list tasks are
accomplished (Figure 9). At the left of the screen will be a green side bar with an arrow, which
can be clicked to open further options (Figure 8). In this way, the clear overview, which was
important to both interview partners, should be maintained and only the most important things

for the day shown at the main screen.

Figure 8

16 Q 18 19
Wednesday 17. April 2019

You've fulfilled
all your tasks
today!
Great job !

Fitness

®  -Groceries v
.- Reading [
_.chapter 6 I:l

13.45-15.45
Lecture History
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The green side bar will lead to a screen with a list of options. Here, a button for settings
will be implemented, as well as a button for their own goals, which the patient partners wanted to
be able to adjust and type in, and a button for the chosen tasks from the intervention “Right on

target”, described as “Helpful tasks” (Figure 10).

Figure 10

{Cp Settings

th Helpful

tasks

@" Goals

The settings button will lead to a further screen (Figure 11), where different options are
offered. First, it will contain a reminder button which will lead to a page, where the reminder
function can be adjusted. In accordance with the wishes of the interview partners, the user should
here have the option to personalize if reminders for upcoming appointments and to-do list tasks
are wanted or not and in which time interval. Furthermore, there will be no reminders to use the
application. To personalize the application more, an option to change the language will be added.
The third button, the further information button will lead to further information about the used
intervention and the goal management theories behind the tasks. Also, the possibility to watch

the tutorial again, as mentioned by one interview partner, will be given here. Lastly, if the user
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decides later on that the application should be secured by a password, this option will be also

presented here.

Figure 11

Settings

Reminders

Change language

Further
information

| Rewatch tutorial

& Set password

The button “Helpful tasks” in Figure 10 will lead to the tasks chosen from the
intervention worksheets from “Right on target”. The chosen tasks will be included, with exercise
1D “Taking stock™ under the “activity satisfaction balance” button, 2A “goal pyramid”, 2B
“Importance of the main goals” and 2C “Threatened main goals” under “goal pyramids” and 2D
“select an important activity” and 3A “Actions for a threatened activity” under “Threatened main
goals” (Figure 12). Moreover, each of the three tasks in the application will have a result

summary following the “Results” button, so that the user can always re-watch their own results.
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Figure 12

Activity Satisfaction
Balance

Goal pyramides

Threatened main goals

MYy
RESULTS

The text of the tasks will be split over several pages to keep the overview and the table in
task 1D from the “Right on target” worksheets, will also be split with every row being at one

page and showing the table later on as a summary (Figure 13 & 14).
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Figure 13 Figure 14

Summary
Balance table
Important activity Effort [™Main goal or goals in
et n ‘Goal pyramid tas}
/4 I
i
Example: Walking the dog four = ==y 1. health

times a day
2. social connections.

Main goal:

Please fill in after goal pyramid task

activity

Furthermore, the task 2D “select an important activity” will be under “Choosing a
threatened main goal” and 3A “Actions for a threatened activity” under “possible actions”

(Figure 15).
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Figure 15

Threatened
goals tasks

Choosing a
threatened goal

Possible
actions

As described, the stress management behavior should improve using the Goal setting
theory (Latham & Locke, 1991), to split overly ambitious or stressing goals and activities into
smaller ones. The user will thus be able to formulate (sub) goals and learn with feedback, to stay
motivated and also to self-monitor their own behavior and the advantages and disadvantages.
The possibility to split goals into smaller sub-goals is given in the chosen worksheet tasks from
the “Right on target” intervention, especially in exercise 2, the Goal pyramid task, where daily
activities from task 1D are written into a pyramid and higher goals of this activity are written in

the layers above (Figure 16).
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Figure 16

1. Pyramid

Health

The last button “goals” in Figure 10, the options screen, will lead to a screen where own
goals can be split further in short term and long term goals (Figure 17). Here again, the Goal
setting theory from Latham and Locke (1991) was applied and goals split into smaller ones.
Moreover, these screens were created because the patient partners wanted to be able to have their
goals structured and be able to adjust them at any time. The short-term goals will be further
divided into goals for a week or month. This should ensure the possibility to break down bigger
goals into smaller ones, so that the user feels less overwhelmed and the goals can be achieved
easier (Figure 18). To watch the progress, here again boxes, which can be checked have been

placed next to the goals (Figure 19) and Mr. Pebbles will pop up when all goals are achieved.
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Figure 17 Figure 18

- Short term
e goals
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00000

Long term
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Figure 19

Long term
goals

- Staying healthy
-losing weight

- Finish study
-Startasa
Psychologist
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4. In how far is the created eHealth low fidelity prototype understandable and easy to use

for students with stress problems?

In order to answer the last research question the usability tests with the six students have
been coded and categorized. The chosen categories are “Process”, which describes in how far the
tasks were easy to do and the low fidelity prototype logically build, and the “Design” to explain

whether the participants found the design of the low fidelity type appealing and why (Table 4).

Process

Overall, all 6 participants described the low-fidelity prototype as easy to use and well designed.
Of these six participants, four did not experience any difficulties and mentioned that they knew
what they had to do. A problem came up at the difficult task, to fill in two goal pyramids,
because two of the participants clicked at first on the “goal” button instead of the “Helpful tasks”
button. The word “goal” was experienced as confusing, because they expected to find the “goal
pyramid” task under “goals” instead of “helpful tasks”. Except of the goal pyramid task, the

prototype worked as expected and the screens were logically ordered.

Design

Regarding the design of the low-fidelity prototype, all six participants liked the green
motivational smiley Mr. Pebbles. The overview was explicitly mentioned as helpful and clear by
three participants, especially because of the green side bar where the options buttons are so that
only the important things are on the main screen. The following feedback was all only mentioned
by one person, who prefered a better structure and overview in the tutorial, with less text on one

page and more paragraphs, so that the texts in the tutorial and tasks are less overwhelming.
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Participant 3 experienced it as annoying that 2 of 3 completed tasks in the to-do list were
described as 60% achievement because it should be 66%. Participant 5 missed some examples
under the pictures of the “possible actions” for a threatened main goal task. This participant also
wanted some relaxing or meditation tasks, because this could be helpful in getting more distance

to the stress and to be able to focus.

All in all, the recommendations have been very individual and differing from each other

because not one of the six participants recommended the same preferences as the others.

Table 4

Coding scheme - Usability test results

Category Code Frequency Citation

Process Feedback 4 I did not have any difficulties (R1)

it was clear what I had to do.

(R3)

it is pretty simple designed so I can handle it pretty easy
(R4)

The goal thing was confusing, the rest was logical. (R2)

Design Positive feedback 8 And I really like Mr. Pebbles, he’s a cute guy. (R1)

I think it is very clear, I like the design and how creative
you were with the menu on the left side because I can
always very easily go to the menu and don’t have to
search it, everything important is on the main page, so |
like it.

(R6)
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Table 4 continued

Category Code

Frequency

Citation

Recommendations

5

I think it’s a pretty well-done app, a nice lay-out so I can
see everything for the day, I can see the week, it is pretty
simple designed so I can handle it pretty easy. I like the
explanations before the tasks, so I really understand what
is going on and why this is helpful. (R4)

I would recommend to make the tutorial instructions a bit
more, with a paragraph or maybe in a different bubble or
that you have like maybe in those apps that you first see
one sentence and then you click and the next comes up. [
think this way it is not, it doesn’t really stand out, the
instructions and then it’s like it’s so much text and you
have to read it over and over again and I would like it if
the instructions come bit by bit. Like in the tutorial and in
the tasks. I really like the examples because without I
wouldn’t understand it but yeah, more structured for a
better overview. (R1)

The only thing which is bothering me is that it states
60% but it should be 66%. But I like that it jumps to
100% when I entered the last task as done. (R3)

Maybe in the threatened main goals part, with the
possible actions, maybe under the pictures an example. It
might be easier to come up with something when you
have an example. What else....maybe something like, a
meditation task or something that says okay, take a step
back, take a deep breath, something to get some distance
to the stress. (R5)

*R = Respondent
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Discussion

The question “What does a goal-oriented eHealth approach, based on the “Raise your
strengths intervention”, need to include to positively influence stress-management behavior in
the target group students? ” will be discussed in the following with the help of the findings from

the fourth sub research questions.

The findings of the first question, “What is the actual problem students face concerning
the self-management behavior in stressful situations?” have confirmed the findings found in the
literature. The first interview showed four different aspects of life: health, social, study and daily
life aspects, which are influenced by the stress the interview partners experience. These different
aspects and that they are influenced negatively, have also been listed in the book by Tummers
(2018), who wrote about different dimensions of wellness, which can also be interpreted as well-
being, namely physical, emotional, intellectual, spiritual, social and environmental, which get
influenced by the experience of stress. These aspects seem therefore to be of importance when
researching the problems students experience when facing stress. Regarding the time-
management behavior of stressed students, the interviews provided the same findings as in
different studies before. It showed that organizational behavior, keeping a good structure and
planning, are important in order to reduce stress and that time management plays a crucial role in
this (Gionta, 2009; Scott, 2018; Voltolina, 2017). Nevertheless, the interviews also showed that
self-management behavior like making a schedule and to-do lists alone were not enough to not
suffer from stress related problems and consequences in daily life. The setting of priorities of
tasks and goals to manage the time effectively was still a problem. This goes along with the

findings of Gionta (2009) and Voltolina (2017), who described that a good time management has
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to fit the own needs and that a lot of stress arises because some actions and appointments are
over- or underrated at first, and the priorities are not straight. Based on the findings, there seems
therefore to be a need for personalized tools to help enhance the time-management behavior and

the setting of priorities to lessen stress in the long run.

The second question “Which needs and preferences do the patient partners have
regarding the persuasive features and design in the chosen technology, to positively influence the
stress-management behavior in students of the University of Twente?” showed that although
there have only been two patient partners, they agreed in many wishes and needs regarding the
persuasive features and the design. Interestingly, they both agreed strongly, that they do not want
any social supporting persuasive features in the prototype, because they see this information
about their goals and daily tasks as very private. However, this finding is contrary to most of the
designed eHealth interventions, which are mostly focused on incorporating some form of social
support, to keep the user motivated by e.g. social competition or in form of support chats, to
connect with others who suffer from the same condition or problem (Kreps, & Neuhauser, 2010;
Vorderstrasse, Levinski, Melkus, & Johnson, 2016). Only a few studies, like the one from
Lentferink et al. (2017), confirm that social elements are not always favored by the end-users and
that they can have a negative attitude towards these. Nevertheless, the interview partners differed
in their priorities regarding the features wanted in an application, with the one focusing more on
the mood and positive feeling aspect, with features like a cute motivating animal. While the other
on the usability, where the motivating feature should only be a funny phrase. Still, the differing
priorities contributed positively to the design, because both aspects were taken into account in

the design of the prototype which this way could be created matching different needs. With more
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patient partners it would have become clearer, if there are other priorities and needs, students
have regarding an application that should reduce stress and should be taken into account. To test
this, a questionnaire about which persuasive and design features are favored could be used to
reach more people of the focus group to obtain more validity in the features to be used in the
design. In order to create a prototype that fits a high amount of the target group, the features

mentioned most often in the questionnaires, could be then incorporated.

The third question “How should the chosen technology be designed, taking into account
the patient partners opinions, regarding persuasive features and behavioral change techniques
to positively influence the stress-management behavior in students of the University of Twente?”
was answered with a possible design of the low-fidelity prototype which contained the wishes
and needs of the patient partners as well as psychological theories to change behavior. Both
patient partners gave detailed information about features they would or would not like to see in
the prototype. This made the designing process of the low-fidelity prototype easier, because most
elements and features have been mentioned. Regarding the different priorities of the two patient
partners, it would also be possible to create two prototypes, one mainly functional and one with
more mood enlightening elements, where the guiding character and colors of the application
could be chosen. With only one prototype used, it was important to keep a balance between these
two preferences. The compromise was therefore on the one hand to use a character, but not a too
specific one and to use tasks that can take longer than a minute, on the other hand to leave out
features like changing the color or choosing a character to keep it more focused on the important
functions that help with the self-management. In general, this prototype should therefore meet

the basic needs of the target group but could contain more features, depending on the needs and
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wishes that a bigger group of interview partners would mention.

Lastly, the fourth Research question “In how far is the created eHealth technology
understandable and easy to use for students with stress problems from the University of
Twente?” was answered with the six usability tests. The eight tasks that were given to the testers
were all easy to accomplish except of one. This demonstrated that the prototype was overall
designed with a logical structure. Regarding the recommendations, every tester gave another
feedback as to what features they are missing in the prototype. This strengthens the need for
more interview partners in the second interview, to get a better overview of the wishes and needs
of the target group. The recommendations showed that the design contains the most important
elements but that there are still many different preferences for other features. Including more
patient partners could on the one hand lead to more needs and preferences, which were possibly
missed due to the small amount of interview partners, and on the other hand it could be possible
to reach a higher consensus regarding more specific needs and preferences, e.g., entertaining or
relaxing elements in the application. The more interview partners, the higher the chance to find
wishes and needs that a high amount of the target group shares. Overall, the usability test was
therefore useful to find out if the created design matches this basic needs and wishes of the target
group. Many scientific articles describe the need of usability tests, to ensure that the created
technology is designed in an understandable manner and that the user is actually satisfied with
the design. The probability that a technology will be used in the long run when it is confusing for
the user or the design is not appealing, is low, so it is important to test this (Crowther, Keller, &
Waddoups, 2004; Jeng, 2005; Olsen, Procci, & Bowers, 2011). The designed usability test in this

study showed that the created low-fidelity prototype was designed logically, which increases the
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chance that, when accounting for the limitations, the eHealth application could actually be used
by the target group to gain a behavioral change. Nevertheless, it did not demonstrate, if the goal
management tasks are fitting and useful in the long run, it was more focused on the design.
Another usability test should therefore focus on the content and if this is useful to lessen the

feeling of stress in students.

Limitations and strengths

The strongest weakness of this study was the small number of interview partners used in
the first two interviews. More interview partners could have given a clearer direction on which
elements and features the prototype should focus on to be representable for a higher amount of
the target group students with stress management problems. With two interview partners with
different focus points in their needs and wishes, it is rather unclear where the consensus on the
needs and wishes of this group is. Furthermore, the design should be performed more careful due
to the fact that small faults in design can lead to high confusion by the users. Moreover, to test if
the self-management behavior of the target group really can be improved by a prototype with
goal management focus, follow-up studies should integrate a usability test specifically for the
content of the created prototype and a longitudinal survey design could be used to test whether

the feeling of stress decreases with the usage of a prototype over time.

However, this study also provided important insights. It confirms on a small sample that
the actual problem, the high stress, can occur even though different time management techniques
are used by people of the target group and that in order to make it effective, more personalized
help is needed. Furthermore it was shown that although most eHealth approaches use social

elements in their technology to motivate the user, this social support may not be useful in every
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eHealth approach because some health or problem related issues are seen as too personal and
intimate to be shared, which should be taken into account. Personal goals and daily tasks are seen
as such personal and intimate topics. This finding would not have been found without the usage
of a user-centered design. This design therefore helped to create a prototype that matches
important needs in a sample of the target group. Furthermore, the user centered design and the
usability test lead to the design of the prototype, which was mostly regarded as logical and can
be a good base for further designs of prototypes within this field when considering the

recommendations.

Conclusion

The idea to create a high-fidelity prototype, based on the given study and the
recommendations, for the problem of stress experienced by students should stay a topic of
interest. The societal trend is that more and more people study and the demands are not getting
less. The effects of study related stress, the constant pressure and the risk for developing mental
and physical problems due to the stress, were described in studies from the last decades till now
and are also shown in the interviews in this study. There is a high usage of technology, especially
by young people, which can be taken as an advantage to create eHealth technology to help
reducing stress and in this way, prevent further health issues in a part of the future generation.
Taking into account their needs and wishes offers the possibility to create eHealth technology
that has an influence on their time and goal management behavior and to create content that can
be personalized and therefore be useful to the targeted user group. The used “Right on target”
intervention goal-management tasks match the need of the target group to effectively manage
and prioritize their own goals and tasks to reduce the feeling of stress. Furthermore, the tasks
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from this intervention used in this study were described as helpful in the usability test and seem
therefore to be suited to be used in further eHealth approaches for students with stress problems.
In order to offer the end-users more help and options, more of the tasks of the “Right on target”
intervention could be used and translated into a prototype. Further research should be conducted
in order to test in how far the time-management behavior can be improved over time by eHealth

based on the “Right on target” intervention.
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In the context of my Bachelor Thesis, in the field of Positive psychology, I am trying to
develop a low fidelity prototype of an technology for students with stress management
problems to help them dealing with those. I will do this based on a stepped care approach
called “Raise your strengths”, from which certain worksheets from the “Right on targert”
intervention will be used later in the eHealth technology prototype. This existing stepped
care approach was made to enhance self-management behavior in chronically ill patients.
To do so, they created sessions for general practitioners, mental health nurses and
patients, in which the patients could fill in worksheets with tasks and questions about
their strengths and their goals. With these tasks, the patients were motivated to find out
more about their strengths, how they can be used to reach desired goals and also how to
prioritize the own goals for a better well-being. The goal oriented part of this approach,
the “Right on target” intervention is what I will use to incorporate in the eHealth
technology to enhance stress management behavior. The chosen worksheets will be
shown to you before the second interview.

To create an eHealth prototype that matches your needs, I would like to learn more about
the stress related problems you are experiencing, how they affect your daily life, ideas on
how this could be improved and, of course, also how you use technology in general and
in this context. The interviews are designed to better serve the needs and requirements of
the users in the intervention so that the product is really appealing and helpful.

I would like to have 3 interviews with you, each of them will be about 1 hour long. In the
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first one I want to know more about you and your daily life situation regarding stress. I
am also interested in your self-management behavior and what you tried so far to cope
with the problem. Also if you already used technology to help you dealing with it.

In the second one we will together try to figure out which health technology you think
could be most useful for you and what it should contain to be really helpful and effective. To do
so, I will show you worksheets of the*“Right on target™ intervention, in which a lot of tasks are
given to better structure the own goals.

The last interview will be a pilot test, where we will try to find out, if the created low fidelity
prototype suits your needs and matches your expectations. Before this test I will give you further
information and instruction how it will be done. Remember that this test is not done to test you,
but in how far the prototype is useful. There is nothing you can do wrong here, it is only about
your opinion.

This means that I am really interested in your experience and your needs. Like mentioned, there
are no right or wrong answers, you are the expert on this topic and your experience and needs
count. With your permission, I will record the interviews to transcribe them afterwards and work
with them in my thesis. Your data will, of course, remain anonymous and the interview transcript

and used quotations also. You’re always free to stop or cancel the interview.

At this point I would like to know if you have to the previously mentioned information questions.
So if you would agree to participate, I would now ask you to sign the agreement. Then I would

like to start with some general questions



Appendix C — Informed consent

60

Informed Consent for standard research

‘I hereby declare that I have been informed in a manner which is clear to me about the
nature and method of the research as described in the aforementioned information paper.
My questions have been answered to my satisfaction. I agree of my own free will to
participate in this research. I reserve the right to withdraw this consent without the need
to give any reason and I am aware that [ may withdraw from the interview at any time. |
agree that the interviews will be recorded by the researcher on a technical device, secured
by a pin code and only used by the researcher for the report. My personal information
will be made completely anonymous in the report. My personal data will not be disclosed
to third parties without my express permission. If I request further information about the
research, now or in the future, I may contact Nicole Szajda by email,

n.t.szajda@student.utwente.nl.

Signed in duplicate:

Name subject Signature

I have provided explanatory notes about the research. I declare myself willing to answer

to the best of my ability any questions which may still arise about the research.’

Nicole Szajda
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First interview questions:

61

General:

Who are you and how are you?

How old are you?

Where are you from (country may be enough)?

Since when are you a student?

What are you studying?

How would you describe your study? (in general terms, not the specific subject)
Recognition of the disease and symptoms

In how far do you experience stress due to your study?

What does stress mean to you? How would you define it?

Since when do you experience problems because of stress?

What problems did you experience because of your study?

Did you ever consult a doctor or other medical professionals because of these problems?
Why/Why not?

Impairments in daily life

In how far did you experience impairment in your study due to the stress?
Did/Do you experience any impairments in your social life because of the stress?
If yes what kind of impairments do/did you have experienced in your social life?
Did these stress problems also impair other parts of your daily life?

If yes, in how fair did they impair you?
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Self-management

How do you manage the stress problems if they come up?

Are there some strategies that you use in your daily life?

Do they work for you?

Are there strategies that you tried but which did not work?
Why do you think they did not suit you?

What problems do you experience with your self-management?
Which behaviour improves your current situation?

Is there anything which makes it easier for you to cope with the problems?
Other people

How do other people react to your stress problems?

In how far do you feel others understand you problems?

Did you seek help from others? (e.g. medical professionals, friends, family)



Second interview scheme:
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Showing beforehand the goal management oriented worksheets and the tables of

persuasive features, explaining them.

Technology

Do you use technical devices? If yes, which ones?

How often do you use those devices? (every day, a few times a week, once a week, once
a month, less than once a month)

(How much time do you spend with technical devices per day?)

Are there technical devices (if needed: e.g. websites, apps, other technologies) which
helped you to deal with stress ?

If yes, which ones?

— How did they help you?

— Are you still using them?

— Did they help you with your problems in the long run? Why/why not?

If no, could you think of one which could help you in your daily life?

— What kind of technology would you prefer regarding this eHealth intervention?
What are the most problematic behaviours that you have?/ Referring to the problems
mentioned

— Do you have an idea how a technology could solve those problems?

— I brought a table with examples of persuasive features, which features do you like to
see on a eHealth platform to make it more usable for you?

— Which features do you want to avoid on the platform?
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Are there any other elements you can think of that you want to include?
Are there any other elements you can think of that you want to exclude?
You have seen the goal focussed worksheets, do you have any idea about how you would

like to see them in a eHealth platform?



Third interview scheme:
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Beforehand:

There are 2 buttons which have no further screen, the “Reminders” and the “Language”

buttons. Furthermore, there is no option to type something in. When performing a task,

please just tell me where you would click to type something in. You can only click

through the app and not swipe or scroll. Please think aloud while doing the tasks. Do you

have further questions?

Then I would like to start with some easy tasks.

The first one would be to please type in your name.

Great! The second one is to please select a password.

Good, the third easy one is to please skip the tutorial.

Now the tasks will be a little bit more difficult, I like you to please take a look at your

long-term goals.

Good job! Go back to the home screen please.

The next task is to please watch the tutorial again.
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Then I like you to fill in two goal pyramids in the goal pyramids task.

Good, go back to the home screen please.

Now please enter “possible actions” for threatened main goals task.

Great! Go back to the home screen please.

And last I like you to select all “To-do list” tasks as done.

Thank you!

Now I like to know if you have some recommendations regarding the app?

(If no, is there something missing? Are there things you did like/did not like?)

(If no, imagine you are really stressed out, would this app be useful to you as it is?)

Thank you very much for your participation in this study!
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Informed Consent for standard research

‘I hereby declare that I have been informed in a manner which is clear to me about the nature and

method of the research as described in the aforementioned information paper. My questions have

been answered to my satisfaction. [ agree of my own free will to participate in this research. 1

reserve the right to withdraw this consent without the need to give any reason and I am aware that

I may withdraw from the interview at any time. I agree that the interviews will be recorded by the

researcher on a technical device, secured by a pin code and only used by the researcher for the

report. My personal information will be made completely anonymous in the report. My personal

data will not be disclosed to third partics without my express permission. If I request further

information about the research, now or in the future, I may contact Nicole Szajda by email,

n.t.szajdaj@student. utwente.nl.

Signed in duplicate:

Name subject Signature

I have provided explanatory notes about the research. [ declare myself willing to answer to the

best of my ability any questions which may still arise about the research.”



Informed Consent for standard research

‘I hereby declare that [ have been informed in a manner which 1s clear to me about the nature and

method of the research as desenbed in the aforementioned mformation paper. My questions have

been answered to my satisfaction. I agree of my own free will to participate in this research. I

reserve the right to withdraw this consent without the need to give any reason and [ am aware that

I may withdraw from the interview at any time. I agree that the interviews will be recorded by the

rescarcher on a technical device, secured by a pin code and only used by the researcher for the

report. My personal information will be made completely anonymous i the report. My personal

data will not be disclosed to third parties without my express permission. If I request further

information about the research, now or in the future, I may contact Nicole Szajda by email,

n.t.szajdafstudent utwente.nl.

Signed in duplicate:

MName subject Signature

[ have provided explanatory notes about the research. I declare myself willing to answer to the

best of my abihty any questions which may still anise about the research.”
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Informed Consent for standard research

‘I hereby declare that 1 have been informed in a manner which is clear to me about the nature and

method of the research as desenbed in the aforementioned information paper. My questions have

been answered to my satisfaction. [ agree of my own free will to participate in this research. 1

reserve the right to withdraw this consent without the need to give any reason and [ am aware that

I may withdraw from the interview at any time. I agree that the interviews will be recorded by the

researcher on a technical device, secured by a pin code and only used by the researcher for the

report. My personal information will be made completely anonymous in the report. My personal

data will not be disclosed to third parties without my express permission. If I request further

mformation about the research, now or in the future, I may contact Nicole Szajda by email,

n.t.szajdastudent. utwente nl.

Signed in duplicate:

MName subject Signature

I'have provided explanatory notes about the research. [ declare myself willing to answer to the

best of my ability any questions which may still arise about the research.’
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Informed Consent for standard rescarch

‘T hereby declare that I have been informed in a manner which is clear to me about the nature and

method of the research as described in the aforementioned information paper. My questions have

been answered o my satisfaction. 1 agree of my own [ree will to parlicipate in this research, |

reserve the right to withdraw this consent without the need to give any reason and | am aware that

I may withdraw from the interview at any time, | agree that the interviews will be recorded by the

researcher on a technical device, secured by a pin code and only used by the researcher for the

report. My personal information will be made completely anonvmous in the report. My personal

data will net be disclosed (w third parties without my express permission. 101 request Turther

information about the research, now or in the future, | may contact Nicole Szajda by email,

n.t.szajda@student utwente,nl.

Signed in duplicate:

Name subject Signature

1 have provided explanatory notes aboul the research. 1 declare mysell willing Lo answer to the

best ol my ability any guestions which may still arise about the research.”
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Appendix F — Persuasive features

Persuasive Features (P50 model, Qinas-Kukkonen & Harjumaa, 2009)

Primary Task Support

Principle Example requirement Visible in Down your
Drink
(Yes/no)

Reduction Systerm should reduce effort that

. users expend with regard to
A systermn that reduces complex behaviour < ) )
£ : perfarming their target behaviour.
into simple tasks helps users perform the
target behaviour, and may increase the

benefit/cost ratio of behaviour.

Tunneling Systermn should guide users in the

. . attitude change process by
Using the system to guide users through a e )
¢ i id providing means for action that
o} o ¥
prut_els ullt.-_'xp:_'rlente pLUUIIES " brings them closer to the target
5 d El dy. 2
opportunities to persuade along the way:. bahavialic
Tailoring Systemn should provide tailored

) : . information for its user groups.
Information provided by the system will be

maore persuasive if it is tailored to the
potential needs, interests, personality,
usage context, or other factors relevant to
a user group.

Personalization Systerm should offer personalized

: content and services for its users,
A systern that offers personalized content

or services has a greater capability for
persuasion,

Self-monitoring Systemn should provide means for

. users to track their performance or
A systermn that keeps track of one's own

- status.
performance or status supports the user in
achieving goals.
Simulation Systerm should provide means for

g . i observing the link between the
Systemns that provide simulations can .
i cause and effect with regard to

persuade by enabling users to observe : X
users” behaviour,

immediately the link between cause and
effect,

Rehearsal Systemn should provide means for

i - ) rehearsing a target behaviour.
A systermn providing means with which to

rehearse a behaviour can enable people to
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change their attitudes or behaviour in the
real world.

Dialogue Support

Principle Example requirement | visible in Down your
Drink
(Yes/na)

Praise System should use praise via words,

By offering praise, a system can make
users more open to persuasion.

' Rewards

Systemns that reward target behaviours may
have great persuasive powers.

Reminders

If a system reminds users of their target
behaviour, the users will more likely
achieve their goals.

Suggestion

Systemns offering fitting suggestions will
have greater persuasive powers.

Similarity

People are more readily persuaded through
systems that remind them of themselves in
some meaningful way.

Liking

A system that is visually attractive for its
users is likely to be more persuasive.

images, symbaols, or sounds as a way
to provide user feedback
information based on his/her
behaviours.

System should provide virtual
rewards for users in order to give
credit for performing the target
behaviour.

System should remind users of their
target behaviour during the use of
the system.

System should suggest that users
carry out behaviours during the
SYSLRIM USE Process.

System should imitate its users in
some specific way.

System should have a lock and feel
that appeals to its user.

Social role

If a system adopts a social role, users will
more likely use it for persuasive purposes.

Systemn should adopt a social role.




System Credibility Support

Principle

' Trustworthiness

A system that is viewed as trustworthy will
have increased powers of persuasion.

Example requirement

System should provide information
that us truthful, fair and unbiased.

Visible in Down your
Drink

(Yes/no)

Expertise

A system that is viewed as incorporating
expertise will have increased powers of
persuasion,

| surface credibility

People make initial assessments of the
systemn credibility based on a firsthand
inspection.

' Real-world feel

A system that highlights people or
organization behind its content or services
will have more credibility.

Systerm should provide information
showing knowledge, experience and
competence.

System should have competent look
and feel.

System should provide information
of the organization and/or actual
people behind its content and

services,

Authority

A systemn that leverages roles of authority
will have enhanced powers of persuasion.

System should refer to people in the
role of authority,

Third-party endorsements

Third-party endorsements, especially from
well-known and respected sources, boost
perceptions on system credibility.

| Verifiability

Credibility perceptions will be enhanced if
a system makes it easy to verify the
accuracy of site content via outside

sources.

System should provide

Endorsements from respected

spurces.

System should provide means to
verify the accuracy of site content
via outside sources,
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Soclal Support

Principle

Example requirement

Social learning

A person will be more
motivated to perform a target.
behavior if (s)he can use a
system to observe others

performing the behavior.

Social comparison

Systemn users will have a

greater motivation to perform the target
behavior if they can compare their
performance with the performance of
others.

System should provide
means to observe other users.

who are performing their target
behaviors and to see

the outcomes of their

behavior.

System should provide
means for comparing
performance with the

performance of other users.

Visible in Down your
Drink

(Yes/no)

Normative influence

A system can leverage
narmative influence or peer
pressure to increase the
likelihood that a person will

adopt a target behavior.

Social facilitation

System users are more likely
to perform target behavior if
they discern via the system

that others are performing the behavior
along with them.

Cooperation

A system can motivate users

to adopt a target attitude or

System should provide

means for gathering together people
who have the same goal and make
them feel norms.

System should provide

means for discerning other users
who are performing the

behavior.

System should provide

means for co-operation.
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behavior by leveraging
human beings’ natural drive

to co-operate.

Competition

A systemn can motivate users
to adopt a target attitude or
behavior by leveraging
human beings’ natural drive

to compete.

System should provide

means for competing with other
Users.




Appendix G - Chosen worksheets “Right on target” intervention
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Exercise 1.D. Taking stock

Activities that you do during your daily life can give you a lot of energy. Performing such activities
leaves you with a sense of satisfaction and countentment. However, there might also be activities
that may cost more energy and effort to do than they earn. In a matter of speaking the balance or
scales will tip to the wrong side. The next exercise is intended to discover the balance of the activities
that you think are important.

Explanation. Write down your important activities in the first column.

Mext, in the second column, use minuses to indicate how
much effart it costs you. One minus (-} means not a lot of effort,
two minuses (--) means rather a lot of effort and three minuses (—)

means a lot of effort.

And finally, in the third column, write down how much satisfaction
you get from doing them. Here one plus (+) means nat a lot of
satisfaction, two pluses (++) means rather a lot of satisfoction and

three pluses (+++) means a lot of satisfaction.

Important activity Effort Satisfaction | Main goal or goals in exercize
| 2.C
-f - - L |
Don't fill in yet!
Example: Walking the dog four times - oo ' 1. health
a day

2. social connections

Check the balance between the effort these activities cost you and satisfaction they give you. Below
you can write down what catches your eye.

MA  Part lintroduction
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Exercise 2.A. Goal pyramid

In exercises 1.B, 1,C and 1.D you have written down activities that are important to you. With the
help of the goal pyramid we will take a closer look at several activities. This way you can make it mare
clear for yourself why these activities are important to you.

Explanation. Select an activity that is important to you and that is being threatened by your arthritis.
Write this down in the lowest layer of a pyramid on the worksheet.

Then consider whether you can write down a 'higher' goal above it You can ask yourself the following
questions to achieve this: Why do you consider this important? What is it that you like about it?

Mot all layers of the pyramid have to always be filled in, just try and see how far you can get. Note
down 1 activity per pyramid. Try to fill in more pyramids for activities that are important to you.

You will find an example below:

-
1. health

% * 2. social connections
. ¥y
4

1. stay fit

* 2. sociability
- "

5
1. nice to move

~,

2. Having fun with walking partner

Walking




ggggg
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Exercise 2.B Importance of the main goals

You have just figured out the main goals for your important activities. Now, with every pyramid,
indicate how important the main goal is for you with the help of stars. You can already see the empty
stars next to the pyramid. Compare all the main goals you wrote down in the top of the pyramid and
consider how important these main goals are to you.

With each pyramid, use the stars to indicate how important that main goal is to you. Colour in the
amount of stars per pyramid. 1 star means ‘not really important’ and 5 stars means 'the most
important goal for me'. There doesn't have to be any specific order, they can also be equally
important, for example.

Exercise 2.C. Threatened main goals

Look back on exercise 1.D: the scales Take stock, here you wrote down how much effort certain
activities cost and how much satisfaction you get from doing them. For several activities you have
figured out the main goals with the help of the pyramids. Mow write these down in the final column
of the balance sheet.

@f EN & REUMA - part lintroduction
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Exercise 2.D. Select an important activity

Which activity is important to you and is harder to achieve because of your rheumatism? What is
sometimes or always difficult for you? Select one of these activities as the one you would like to work
on in the coming weeks. Consider what you would like to improve, but with which you might still
require some help or support to achieve it. Don't just consider ways to be able to do an activity better
or easier: an activity that you may have to give up (soon) is also suitable to work on during this
course.

- I you're not completely sure whether you have selected a suitable activity, write down
multiple and choose the best possibility during our third meeting. In that case, complete the
questions below for all chosen activities.

I'would like to work on the following threatened activity:

Describe the problem or problems that you encounter during this activity. In this activity | encounter
the following problems:

Write down the main goal that you have chosen for this activity by means of the pyramid as well. If
you have not yet completed a pyramid for this activity, do so now. The main goal of this activity is:

MNext, write down several different possibilities or actions that could help you to solve the problems of
the threatened activity. These do not have to be any actions that you actually want to take, just write
down everything that comes to mind.

Several ways to diminish or solve the problems with the activity are:

DOELEN & REUMA  part lintroduction



Exercise 3.A. Actions for a threatened activity

Below are pictured 4 figures, and each figure
represents a different strategy. Which figure or
figures best matches your plans? What strategy do
these figures represent?

Write down all the actions you have already thought
of next to the figure that best matches them. There
are probably still some figures left that have nothing
written next to them. Try to think of at least 1 action
per figure for your threatened activity. These actions
do not necessarily have to be realistic or feasible.
Each figure has to have at least 1 action written next
to them.
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Appendix H — Extended version Table 2

Table 2

Coding scheme - Difficulties in stress situations and Self-management behavior

Category Code Frequency Example quote

Difficulties in Stressful 6 most stressful period was in my second year (R1)

stressful periods

situations
in December I have to work 60 hrs per week. So, it’s more
than full time and after that I have to study for exam (R2)
like in the winter months that it’s mostly really stressful
because that is like for me the depression time and
everything is dark you don’t have a lot of stuff that makes a
good mood. (R1)

Difficulties with 16 when I ended this module I actually got mononucleosis so I
Health was ill for 4 weeks and I think, at least that’s my thought, I

88

think this was basically because I had one and a half months
of pure stress and panic and not wanting to go to lectures and
everything and not wanting to get to work with these people,

so, I get bodily symptoms from stress. (R1)

because of a lot of stress my cortisol and prolactin changed
and my body is the whole time fight fight fight fight like
this. And this over years and years and that’s the reason that

I have problems with my thyroid (R2)

I get like sometimes really nervous and just generally feel

like really tense all the time and just feel very irritated and
suddenly angry, you know like, just emotional sometimes

(RI)



Table 2 continued

Category Code Frequency Example quote
not being able to relax. (R1)
if I am really stressed my skin starts to itch (R1)
Difficulties in 6 You have to work, you have to study, you have to do

daily life homework, you have to care of your child. You have to care
for your dogs. You have to care for your family. And [ am
like I don’t know I want to care for myself. One hour a day
but there is not time (R2)
moving out from home, being on your own, having to be an
adult (R1)

Social 11 I couldn’t maintain all the social relations I had before my
difficulties study because there was just so much work and so much

&9

stress (R1)

while the other students meet up and enjoy their evening or

nights by party or doing stuff, I was always working. (R2)

the people are getting mad, you never have time, you are

always working (R2)

at some point I just didn’t talk with my family about the
problems because when I did I most times felt worse
afterwards because I had the feeling that I have to defend
myself and that I have to justify it and I think it’s not worth
it. (R1)



Table 2 continued

Category Code Frequency Example quote
Study related 31 I had to cut back on the quality of my study because I was
difficulties just not able to give my all (R1)
It is pretty exhausting at times, and challenging.
(RI)
It is a highly stressful study there are so many high demands
(RI)
a lot of deadlines in really short amount of times (R1)
but its in two languages - Dutch and English and I am from
Germany. And I don’t live there and I have to get up very ...
early up in the morning (R2)
Like, it’s like a cycle. If I want to study, I have to work. If
don’t work, I cannot study (R2)
I passed but I could pass with better with better grades (R2)
Self- Current self- 35 I know that I’'m really stressed but I don’t have time to think
management management about that now, if there is a period that is a little less work,
behavior than I can deal with that (R1)
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Table 2 continued

Category

Code

Frequency

Example quote

91

my parents give incredible amounts of energy and a positive
mind. My parents are always there. They always try to look
at the positive side. They know that there are also
negativities in life but it’s a part of life. But it don’t.. it is not
the main part of your life... Keep positive. It’s really lovely.
I like it. (R2)

I have to organize myself a lot and I have to really keep to a
schedule (R1)

I think I just tried to better manage my studying, e.g., that I
reviewed my study techniques (R1)

now I am doing a bullet journal when I started working last
year (R1)

I do a kind of mindfulness exercise. Its like three good
things. Its like ... Drinking coffee, and putting away mobile

phones and stuff like this and concentrate on nature. (R2)

Your time is limited use it carefully. That’s a strategy I use

...I'plan a lot. I have a good structure. Daily structure (R2)

Sometimes I tell myself that it is shitty situation but it’s now
that way and I can’t change anything on the situation, focus

on the result of it - something positive (R2)



Table 2 continued

Category Code Frequency

Example quote

Problems with 19
self-

management

But I think it’s really important in coping with the stress to
have that after a planned time of learning, e.g. from 9 to 3,
that afterwards you are really done and don’t study anymore

and have time for your friends. (R1)

So, everyone does one part and not one person everything.

We support each other. (R2)

I wanted to give more but I was just not able to do it, because
otherwise I would maybe have failed another course or
something like this and I think you really have to prioritize

what’s more important (R1)

there was so much time that I just didn’t realize (R1)

I need more time. That’s a problem. I need more sleep. More

hours a day and at nights (R2)

if I have a vision in my head of what I want to do and I don’t
get it done and I have to cut on stuff I feel like, it feels like a
failure to me, because I actually wanted to do it but I just
couldn’t (R1)

It’s like you want to relax and to chill and to enjoy your
time, your first free time after three months and then you get
messages like oh I am not so important. You have time for
this friend but not for me. That is very stressy and fucked up

and you have to manage it somehow. (R2)

And I am like I don’t know I want to care for myself. One
hour a day but there is not time. So I don’t really have me
time (R2)

*R = Respondent
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Appendix I — Extended version Table 3
Table 3

Coding scheme - Needs and preferences for features from the patient partners

Number
Category Code of codes Citation
I T T T 1
Technology Technology 4 Yes, definitely an app I can use on my phone all the time. I
prefered for this don’t have the time to use something fancy like virtual
eHealth approach reality and I don’t have the resources to use it and my

smartphone, it is always by my side so this would be the
most handiest for me. (R1)

I think the best decision is ... to have an app. Because
sometimes it’s like I have to ...put up and stay up to put my
laptop and ... Ok two minutes three minutes and it’s more
like .. Extra work I don’t like glasses or some stuff .. put it
on my head... So and... I think this generation is like ..
everyone has a mobile phone... everyone has a
smartphone... Yahh it’s...easier.. So I want to use
something that’s easy to use and ... I can decide by myself
the time maybe morning, evening, or in my break (R2)

Reminders 7 I think the reminder possibility should be, or the whole app
Persuasive should be that you can adjust it to your needs, e.g., to shut
features to off the reminder if you don’t need it. Sometimes I find
include reminders necessary but I like to have the freedom to

choose whether I want it or not. (R1)

Maybe that you even can at the end of a month or a week
that you get like a end result like wow this week you
fulfilled so many goals and I just want to give you a quick
reminder that these are your long term goals, so mainly that
you can really see like a process how far you’ve came. (R1)

Maybe Praise and Reminders (R2)
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Table 3 continued

Category Code

Number
of codes

Citation

Praise

Rewards

Expertise

Personalization

94

I always like the praise you get when you achieved
something and there is like a little mascot from the app
(R1)

when you did something or achieved a task it comes up and
says “Oh my god congratulations you did so good, you
finished the task and now you have only this and that left”
and then maybe something like a funny phrase. (R1)

You put it in a to do list and if you have achieved more than
the half of your to do list in a day, then you would get a
clap or Yeah great job. In words or the sound of a clap (R2)

rewards or something like this, I think maybe when you are
rewarded for something you do or that you were supposed
to do, I think that would be really good (R1)

Maybe you can put on funny animal videos or clips.] want
it to reduce my stress. So it should focusing reducing my
stress. (R2)

I mean it would be good to see that it is an app from a
university, I think that always adds to it, that it is
scientifically researched. (R1)

That the app is done by experts and not by... That It’s not
like a hobby of someone but like some experts behind it.
Yeah. I need experts for everything.

(R2)

I think there are goals you have in the longer run but there
are also goals you have like for a week or for a specific
period and they can change so it shouldn’t be like all is
fixed (R1)

maybe there is something I did not think of before as it is
often in your study that you e.g. have to prioritize
something else or something different so I think the options
have to be flexible. So easy to adjust to the situation. (R1)



Table 3 continued

Number
Category Code of codes Citation

Reduction, Personalization. Stimulation. ... Maybe Praise
and Reminders (R2)

Liking 1 Liking, the system should be visually attractive for me.
(R2)
Tailoring 1 Yes, reminders would be one thing, and tailoring and

maybe also rewards or something like this (R1)

Reduction 1 Reduction, Personalization. Stimulation. ... Maybe Praise
and Reminders. (R2)

Self-monitoring 1 And I think self-monitoring would be useful (R1)

Similarity 1 I think it always adds a really nice touch if you see that it
was made by students because I feel like and I’'m a student
myself and I can better identify with them and you feel like
it is more and I always have the feeling that if it is made by
students it is not about money making but that they gave
their all to make this app because they had a reason, like
you because their wrote their bachelor thesis about it or
something like that, and I think it always gives you the
feeling that the person really cared about the consumer (R1)

Persuasive Social support 5 I wouldn’t want something like social comparison or
features to competition or anything because that is more stressing and I
exclude feel like I’'m not the person who always wants to share how

far I have come because I don’t want to compare myself or
how fast I am working on something or compared to
someone else, because I think it is much more stressing
(R1)
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Table 3 continued

Category

Code

Number
of codes

Citation

Design

96

Use the app
Reminders

Colours &
decoration

Introduction/
Tutorial

I don’t like comparing personal things. It’s for myself and
for my friends and its there stuff. Maybe they can.. If [ want
to tell them something I will tell but not by using an app.
(R2)

It’s on my phone, my personal phone, I want to have it for
myself and not with others. For social stuff you have to go
outside. (R2)

Especially I don’t want any “use the app” reminders
because that would be like “Hello I'm still on your phone,
you need to use me” and I think this is really annoying
because than I will be stressed again because this would
add another element where I would think like shi*t, I still
have to use the app and the app should actually help me to
feel less stressed so please don’t put that in the prototype.
(R1)

not a lot of decorations, just simple and nice to look at it,
like I said muted colours (R1)

Minimalistic is a good term... Because too much colors and
attention of biases put stuff like this. And if the app is good
and the qualitive part is high you don’t need much extras. |
think stuff that has a lot of extra functions... A little bit to
disguise that it is totally shit. (R2)

Like maybe a home screen where you can click on a task
you want to do or after a tutorial, but so that you can choose
(R1)



Table 3 continued

Category

Code

Number
of codes

Citation

97

Overview

Usability

Type of questions

3

1
To be able to skip it and to rewatch it and it has to be short

and simple. And keep it very very short and simple because
people who are using application want assistance and not
extra work. So no video.It should reduce your stress, it
should not you put more .. higher level of stress. I don’t
know how to use this. (R2)

Like maybe a home screen where you can click on a task
you want to do or after a tutorial, but so that you can choose
and you’re not overwhelmed with the things that are
coming up and I think it is always nice to have a clear
overview with goals (R1)

I think that is the most important thing about a goal /
organization management app because if you are stressed
your life is basically a mess so you need to have some
structure and if the app is like filled with decoration and
bling and something pops up there and there then it’s not
helpful because you have to have something that is clear,
which gives you overview, this is what you should
concentrate on, this is what you should focus on, if you
want you can adjust this but that is the main thing you have
to do , something like that. (R1)

be easy to use (R1)

I don’t like complicated apps. First you have to download
them, then you have to install options, then you have to fill
in a lot of stuff and ... Yahh. Maybe you use them for one
week, and then put it away because you have to spent too

much time on it. It must easy to use. (R2)

They must not be easy they must be time limited. one
minute per answer. Something like this Not causing more
stress (R2)



Table 3 continued

Number
Category Code of codes

Citation

Atmosphere 1
Availability 1
Brightness 1
Other features Background 3
additional to information
worksheets
Calendar 2
To-do list 2

It should really be a nice character who relaxes the
atmosphere a little bit, who makes it all a bit more relaxed
and calm so that it is not that serious. I don’t like super
serious apps that are like “We’re gonna work on your
problem”, but something that lightens up the mood. (R1)

It has to be available all the time ... that’s important, too. |
don’t like time limited apps. So if you don’t put in this
question, it will be away. Yeah. It’s more like controlling.
And I like to control more myself. I want to fill in the
question the time everyday that I decide to fill it in. (R2)

because you have to look at it for a longer time to use it so
it shouldn’t be difficult to look at for the eye. (R1)

But what I personally like I have this one app where you
can click like on an info button so that you get some
background information, where the theory is coming from,
why it is helpful to use (R1)

some sort of calendar app or reminders to take breaks (R1)

It’s like using an agenda. So I can write everything down.
(R2)

Maybe like a to do list where you can check what you’ve
did so that at the end it can tell you like hey you reached 8
goals or something. (R1)

The most important things and to put and use a to do list.
So you can see what you have done and what you have
achieved. (R2)

*R = Respondent
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