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Abstract

One in four people in the UK is experiencing a mental health problem each year (Marzano, et al., 2015). A
person’s mental health consists of his physiological and emotional wellbeing and it can, therefore, affect
the way we feel and think. Unfortunately, mental health is often neglected. As a matter of fact, “mental
health” and “physical health” should not be separated because the former can have a serious impact on
the latter and vice-versa. In recent years, mobile applications are gradually approaching mental health.
Most applications are either standalone self-monitoring apps or complex systems with wearable sensors
(Marzano, et al., 2015). This project aims to design and evaluate a mobile app prototype that will allow
the users to monitor their mental health, understand what triggers them and find solutions to their

problems.
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Introduction

Approximately, twenty per cent of adolescents in the developed world are affected by a mental health
related problem (Kenny, et al.,, 2016). The massive development of mobile applications in the last
decade, gave a new solution on this matter. Mobile health technologies are considered as a promising
tool for encouraging people to take care of their own mental health (Schnall, et al., 2015). So far, science
is correlating physical signals with cognitive activity. However, it is a matter of time before our smart
watches start to track our mental health as easily as our physical activity (Wilson, et al., 2018).
Considering that mobile technologies are embedded in our everyday life, mental health apps have the
benefit of existing on a device which we have access to almost every minute of the day. Furthermore, one
of the biggest advantages of mobile technologies is that they can provide discreet access to mental health
services directly to users everywhere even in countries where mental illnesses are stigmatised (Zhao,

2006).

The most common issue with the current available mental health related applications is that they often
don’t follow the Human Computer Interaction (HCl) principles. This is vital because the user experience
(UX) will determine whether the user will reject or accept the app. Moreover, a vast majority of the
mental health related applications are not taking full advantage of the ubiquitous technologies that
modern smartphones have. Other issues that existing applications have, is that they don’t include all
aspects of mental health and are not necessarily including solutions to the problems. Many applications
don’t give any directions on how to actually improve your mental health. Furthermore, not all existing

apps give details on when or why your mental health changed through the day. The purpose of this
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project is to develop a prototype that includes all aspects of mental health, identify the reasons why it

changes during the day and give suggestion on how to improve your overall cognitive health.

The aim of this project is to design and evaluate a mobile app that focuses on monitoring the mental
health of the user. This app should be able to display the results in an effective and efficient way.
Moreover, by the end of this project the following six objectives should be achieved. The objectives are
(1) to review the background to mobile applications based around existing academic literature on mental
health as well as to produce an academic literature review on the general topic. (2) to investigate and to
analyse similar mobile apps and understand their advantages and disadvantages. (3) to collect
suggestions and views from potential users about the ideal mobile app for monitoring mental health,
ideally using the focus group method. (4) to design an effective and unique prototype of a mobile app
about mental health. (5) to test the prototype to a diverse group of potential users, and finally (6) to

formally document the project process in a formal report.

This paper is divided into seven chapters. The first chapter includes a detailed literature review. The
literature discusses mental health in the 21 century, introduces mobile health technologies and
describes self-report mental health mobile applications and wearable devices for mental health.
Furthermore, it gives examples of wearable devices and applications and analyses the ethical concerns of
those technologies. The second chapter analyses the methodology which was followed during the
development of this project. The third chapter goes over the research methods that helped identify the
requirements for designing the app. In the fourth chapter, there is an extended analysis of the design
process that embraced both lo-fi and hi-fi designs. The fifth chapter explores the evaluation process that
took place in order to test the design and review the results along with the changes that had to be made.

The sixth chapter examines the outcome of the project and highlights the limitations it faced. Lastly, the
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final chapter concludes the project and evaluates whether or not the project has successfully completed

the objectives.

1. Literature Review

1.1 Mental Health in the 21* century

According to the World Health organization, mental health is described as “a state of well-being in which
every individual realizes his or her own potential, can cope with the normal stresses of life, can work
productively and fruitfully, and is able to make a contribution to her or his community.” (World Health
Organization, n.d.). Unfortunately, almost every family has in some way been affected by a mental health
problem (Fuhrer & Keyes, 2019).Research has shown that modern life has embedded in our lives,
stressful experiences and despite how small or big they are, they can have a negative impact in our
mental health. Mental disorders are responsible worldwide for 32% of years of disability and 13% of
disability adjusted life years (Kilbourn, et al.,, 2018). Mental health problems can affect everyone
regardless of  age, gender or social background. According to Kathleen R. Delaney et. al., (2019), in
2013 almost 20% of children have been diagnosed with a mental health problem. University students are
even more vulnerable as they are at an age where mood changes and anxiety disorders are prone to
begin before the age of 24 (Farrer, et al., 2013).A study produced by Blanco, et al., (2008) has shown that
almost half of the university students that took part in the research had a psychiatric episode at some

point in their lives.

The most prominent problem is that people with poor mental health tend to avoid seeking help. A
Norwegian survey was contracted in schools with teenagers aged 15-16 years old. It showed that even

among the students with the highest symptom levels of anxiety and depression, only a third had sought
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professional help (Rickwood, et al., 2007). Research has shown that young men are less likely to seek
professional help than young woman. According to Ellis, et al., (2013), this could be a result of toxic
masculinity’s which supports that men shouldn’t endure emotional problems. In their research, they
found out that young men (in Australia) avoid talking about mental health issues or even listening to
others talking about this subject. Revealing personal information to people other than their closed circle,
is considered as “over-sharing” and would not encourage them to seek professional help unless they
think it is necessary. Those results are corresponding to Hassan, et al., (2016) research has shown that
Syrians that were affected by armed conflicts are ignoring their mental health. In Syria and many other
countries, expressing emotional suffering is socially acceptable but it is also considered to be a normal
aspect of life. Therefore, seeking help for mental health issues can be perceive as embarrassing and

shameful. They are afraid of being deemed “mad” or “insane” by their society.

Many studies have shown that social ties have a significant impact on mental health. For example, social
isolation or fewer close relationships are perceived as symptoms of depression. However social influence
can lead not only to positive psychological states, but also to negative ones (Kawachi & Berkman, 2001).
Over past decade, mobile technologies have become an important part of our everyday lives. Mobile
connections have officially surpassed the number of people in the world, with 35% of people owning a
mobile device or just a smartphone, worldwide (Anon., 2019). As a result, 92% of people a from ages 12
to 17 are going online every day. In addition, 71% of teenagers use more than one social network.
Unfortunately, the amount of time they spent online has been associated with increased mental health
problems among adolescents, including internalizing and externalizing their problems (George, et al,,
2018). People with pre-existing mental health problems are more likely to spend more time online to
compensate for their lack of social skills. Also, Kross, et al., (2013) has shown that daily use of Facebook is
associated with negative mood and depressive symptoms. On the other hand, the increased use of social

media can play a significant role in developing new approaches to improve mental health. It has been
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reported than young people are seeking information and support for their mental health online.
Furthermore, web-based intervention about anxiety and depression has positive effects in treating

mental disorders with moderate to large effect sizes (Farrer, et al., 2013).

Mental health should not be confused with mental illness. Mental Health is more than just the presence
or absence of feelings. It indicates that the individual is functioning well in all aspects of their lives. This
includes having trusting relationships, trying to become better people, having a general direction of their
lives along with an overall self-determination. (Keyes, 2002). However, a mental iliness is a condition that
affects the way we think, feel and interact with other people. There are several mental ilinesses, and
each one has different symptoms that impact people in different ways (Division, 2015). The most
common mental health problems in Britain are depression and anxiety disorders with 7.8% of people
meeting the criteria for a diagnosis. Depression will affect 4-10% of people in England in their lifetime
Anon., n.d.). Some of the most common symptom of depression are feeling low and losing pleasure in
things that you normally enjoy. (Anon., 2019). On the contrary, anxiety can involve excessive worry and

dread that you cannot stop as well as difficulty in concentrating (mind.org, n.d.).

Like most health-related issues, mental health can be confronted by early intervention and regular
monitoring. There are many studies that prove that these manners of confrontation can make a notable
change in the mental health of the individual. For example, a research contracted by Rickwood, et al.,
(2015) included analysing the clinical journey of 24,034 participants that are clients in Headspace. The
results showed that one-third of the clients has reduced their psychological distress and 60% of the
clients have experienced significant improvements on their mental health. Therefore, it is important to
promote early intervention and to design intervention that are action-based, seen as relevant and

focused on changing behaviours and stigmas (Ellis, et al., 2013). In addition, Fuhrer & Keyes, (2019)
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suggest that the best practices to improve mental health must require methodical and rational science

that monitors behaviours in short and long term.

1.2 mHealth

Throughout history, humankind managed to overcome many challenges. Many factors are responsible for
this and one of them is technology. The rapid development of technology in the last few decades is
promising for a lot of sectors. One of them is mobile health (mHealth). Is it possible to use our

smartphone devices for our health’s benefit?

The history of e-Health systems started in the beginning of 2000 though, it was mainly on EHRs. The big
awakening of e-Health happened in 2011 when many health technologies had commercialized (Silva, et
al., 2015). The most important technologies include fatal heart rate monitoring, a mobile health record
system for paediatric HIV and mobile image transmission for diagnosis. The iPhone 2G, in 2007, triggered
the evolution of smartphones and applications. Thus, by the end of 2010 more than 200 million mobile
health applications were developed and about 70% of mobile users were interested in downloading

mHealth apps (Silva, et al., 2015).

Mobile technologies are becoming an essential part of our life. Typically, adults spent around 3 hours per
day on their mobile phones (George, et al., 2018). The use of mobile health apps has been growing during
recent years; however, it is still in early stages. Those applications are either free or have some fees
(Krebs & Duncan, 2015). Mobile Health apps give the opportunity to the users to access information and
educate themselves about their health. Moreover, they help users with identifying symptoms and
managing their own mental health and wellness, while suggesting the right treatments. Due to the
efficiency of mHealth tools, many people can get support at the same time, hence reducing long wait

lists. Furthermore, these apps give you the opportunity to monitor yourself 24/7 and provide immediate
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support (OIff, 2015). It is also proven that mobile apps have helped doctors during assessment and
diagnosis processes. Specifically, “50% of doctors reported that apps facilitate diagnosis during on-call

work where’s 43% reported apps helped them interpret laboratory values.” (Marley & Farooq, 2015)

For many people, checking their symptoms on the internet is often a common practice before going to
the doctor. Young people in particular are using online resources to get information about everyday
health issues such as colds and sprains, learn about healthy eating habits, tips for getting better sleep or
how to cope with stress (Wartella, et al., 2016). Online self-tests and many mobile applications have a
qguestionable quality. The main issue is that not all mobile health applications are scientifically approved.
mHealth in general has to face a few challenges. According to OIff (2015), there are concerns whether
this kind of applications are going to be used. Moreover, the majority of mobile health applications are
able to give information about a subject but nothing further (Krebs & Duncan, 2015). Considering, this,
end-users are recommended to take part in the design. Other challenges are the security aspect of the

applications, the efficiency of the design and last but not least the cost (Olff, 2015).

There is an enormous number of mobile apps available. Nevertheless, research has shown that most
health applications are regarding Diabetes, Depression, Asthma and Migraines. (Perez, et al., 2013).
Those applications are either tracking or educating the user and they are not always clinical. Another
study, regarding only the Health and Wellness applications available on iTunes has shown that the three
dominant applications available are about fitness and training, health resources and diet or calorie intakes
(Sama, et al., 2014). What is also very disconcerting is that less than 10% of the applications are about
mental health. Despite that, these results are understandable because there is great demand for weight

loss, calorie tracking and physical activity applications (Krebs & Duncan, 2015).
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1.3 Mobile Applications for Mental Health

There are different types of mobile health apps. Some mobile applications are stand alone, self-report
apps that require from the user to add new information periodically. For example, a migraine app will ask
information such as the duration of the migraine and how strong it was (Perez, et al., 2013). Another type
of mobile health application needs a wearable device to help you monitor your health. The external
device collects sensor-based data in order to give the right information or solutions. Other mobile
applications that are meant to help mental health are targeting a specific area. This might include
meditation, journaling, education or other apps. Also, many apps are a combination of the all types

mentioned.

Although, the most popular health apps, are associated with monitoring eating habits, weight loss and
exercise, it is important to highlight that one fifth of smartphone users have downloaded a medical or
health related app (Lupton & Jutel, 2015). The demand and the development of mental health apps has
been increasing in recent years. A vast majority of computer-based monitoring programs that have been
developed are targeting mental health. Cybertherapy is targeting conditions like depression, anxiety,
stress, bipolar, substance and eating disorders (Harrison, et al., 2011). It is estimated that almost two-
thirds of the market will be covered by self-monitoring apps (GAGGIOLI & RIVA, 2013). Health related
apps are adaptable, efficient and mobile due to the ubiquity of the contemporary mobile devices and

their minimal development cost (Sama, et al., 2014).

The social and contextual factors of someone’s life, play an important role in the development of a
disease. Thus, the mobility of smartphones gives mental health applications a great advantage. Mobile
apps are providing access to behaviour-based data, that are used to be available only after constant
observation or self-report. Having access to these data in real time can improve the sensitivity of

measurement of many of the common outcomes measured by studies in clinical psychology (GAGGIOLI &
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RIVA, 2013). The users can self-monitor their mental health not only for self-help but also to share with a

therapist.

Initially, self-reporting methods where used by psychiatrists in the form of paper diaries (Harrison, et al.,
2011). This method however is relying on the individual, and their ability to remember to carry their
diaries with them all the time. People often forget to use them, or they are writing after a long period of
time. As a result, there is inaccuracy in their diaries due to memory errors. Mobile phones can provide
real-time monitoring, a collection of situational and behavioural information as well as triggering points
and mood patterns. Therefore, there is no surprise that studies have shown, that there is a high level of

engagement in this method (Harrison, et al., 2011).

One of the advantages of ecological momentary assessment (EMA), was that “the ability to assess
temporal relationships between variables, high ecological validity and high detail information on
subjective experience”. Although, (EMA), used to benefit from the paper diary method, the development
of mobile technology can provide both quantitative and qualitative data (GAGGIOLI & RIVA, 2013).
Smartphones are now ubiquitous and offer psychiatry far more than just journaling (Torous, et al., 2015).
Mobile technologies are able to collect far more complex data. They can collect data of high velocity, high
volume and high variety. This type of data can help many medicine areas, but it appears that psychiatry

can be benefit the most from this (Torous, et al., 2015).

1.4 Wearable Devices for Mental Health

The use of wearable devices has created great new opportunities in the field of mobile health. Wearable
devices with the combination of mobile applications can give the user a variety of different aspects
regarding their health and also promote a healthier lifestyle. The most popular health related wearable

devices are targeting fitness and exercise and have been proven to have positive effects on physical
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health (Wartella, et al.,, 2016). As mentioned before, mental health and physical health are
interdependent. Therefore, could this type of devices, help people with mental illness? According to
Brown, et al., (2010) patients with serious mental illness, like schizophrenia spectrum or mood disorders,
have poor physical health. Wearable devices and the accompanying smartphone application can increase
the scalability and impact of existing interventions to promote physical activity to people with mental
health issues (Naslund, et al.,, 2016). In addition, the numerous capabilities of smartphones and bio
sensors, existing today can give a broad view, on everyone’s mental health. Being able to track your
mental health, can benefit everyone, not just people with mental health issues, as it can help prevent
mental health problems. “Positive mental health is not just the absent of mental health issues” (Kenny, et

al., 2016).

The combination of biosensors and mobile applications can collect, elaborate and transmit real time body
signal of a patient to their therapist from a distance. Thus, mental health professionals are equipped with
physiological and physical activity data that can help them identify the patient’s feelings and emotions
(GAGGIOLI & RIVA, 2013). In addition, users can be encouraged to self-track and thus minimize the need
for frequent interaction with mental health professionals (GAGGIOLI & RIVA, 2013). How can we use
sensors in mental health? Firstly, raw data from sensors should be converted into meaningful information
regarding the individual. This should include behaviours, thoughts, emotions and clinical states or
disorders. The following figure 1, shows how raw sensor data can be transformed into features. Features
can identify behavioural markers that shows information regarding behaviours, cognitions and emotions

and can predict clinical states (Mohr, et al., 2017).
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Figure 1: Example of a layered, hierarchical sense making framework. Green boxes at the bottom of the figure
represent inputs to the sensing platform. Yellow boxes represent features. Blue boxes represent high-level
behavioural markers (Mohr, et al., 2017)

Smartphones are already equipped with sensors that can be used stand-alone to track some or some of
the behavioural markers. Sleep is an important behavioural marker and it's associated with
psychopathological conditions. Insomnia and hypersomnia can be symptoms of depression (Majoe, et al.,
2010). For that reason, tracking sleep duration, quality and patterns (bedtime and wake-time) can be
incredibly useful | for mental health. Mobile phones can track sleep, without the use of a wearable device,
with approximately 90% accuracy. This can be achieved by using the sensor of a smartphone, such as
accelerometer, microphone, light sensors and screen proximity sensor (Mohr, et al., 2017). On the other
hand, some behavioural makers need extra sensors. Monitoring the individual’s heart rate can not only
show the physical activity level of the user but also help to identify stress and anxiety levels. For example,
studies have shown that during work there is a higher heart rate than during leisure time (Sano & Picard,
2013). Furthermore, heart rate variability (HRV) measurements with the combination of movement
during sleep, can estimate sleep quality (Majoe, et al., 2010). Moreover, wearable eye trackers can track
eye movements which are linked to the central nervous system. Mental disorders often have an effect of

eye movements (Vidal, et al., 2012).
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Today’s technology and biosensors can give a lot of information regarding the human body. (figure2 ) The
next figure shows only some of the technology that can help us obtain tracking data via sensors (Piwek, et
al., 2016). By linking the results of all those sensors, we can create a big picture of the user’s mental

health.
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Figure 2: Sensors on human body (Piwek, et al., 2016)
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1.5 Similar Devices and Mobile applications

There are several applications and devices that are similar to this project. In this section, four similar
devices will be analysed. The aim of the following technologies is to support preventive mental healthcare
through health awareness, self-observation, self-cate, behaviour change and health promotion. (Kyeong,

2018)

1.5.1 Spire Stone

Spire is a mindfulness and activity tracker that has been designed by Stanford University’s Calming

Technologies Lab. It is a clip-on device
with the main purpose to increase
productivity and decrease stress. Spire
is focusing on the breath of the user by

monitoring it and collecting the results.

For example, slow consistent breaths

are an indication of calmness, while
uneven breaths are indicating tension (Hockman, 2015) The device is linked to a mobile app, where it
shows your results and visualizes your breath with a floating line. It is also an activity tracker therefore it
collects your steps, how many calories you burn and how many minutes you were active. Spire is able to
detect changes in the user’s mind by their breath patterns and sends notification via the app,
encouraging the user to relax. Lastly, it provides guidance for breathing exercises that can grant a

healthier life.
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1.5.2 WellBe

Wellbe, is a bracelet device and mobile application that aims to support emotional well-being. It was

developed by Zach Sivan and Doron
Libshtein, which are executives in the hi-tech
industry and published authors in the
wellbeing space (Sivan, 2015). Wellbe is

monitoring heart complex? algorithms to

identify stress and calmness levels. It is also

monitoring your location, the time and your calendar to understand what your stress triggers are,
provides well-being exercises and meditations to help the user release stress immediately. It also gives
you the opportunity to get notifications when your stress levels are too high and recommends the
appropriate balancing exercises. This app doesn’t only focus on detecting where your stress is coming
from but instead it gives you solutions. The solutions are including a variety of meditation, focused

breathing and guided imagination exercises as well as personalized programs and playlists (Sivan, 2015).

1.5.3 Feel

Feel is another bracelet device that aims to track emotion and reduce depression, anxiety and stress (feel,

2019). According to the co-founder of Sention
Solutions, George Eleftheriou, makes the
argument that technology can make us
happier. Feel uses sensors to collect skin

temperature, heart rate, skin conductance in

order to monitor a variety of physiological

signals during the day and transform it into four emotional patterns (joy, stress, anger, sadness). Feel uses
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artificial intelligent methods to identify your emotions and guides you through a cognitive process to
reflect on it. Also, it shares the results with a therapist that can meet with you once a week to
incorporate your data into your treatment (Diamant, 2018). Last the mobile application can sync your
data with your calendar and provide meditation and breathing exercises that are more appropriate for

you according to your data.

1.5.4 Leaf nature and leaf urban

Leaf is a wearable tracker that aims to improve the wellbeing
of the user. You can wear it as a bracelet, necklace or clip and
its mainly focused on women’s health. The sensors that are
embedded in the device are measuring every step-based
movements such as running and walking as well as small

movements you make in your sleep. Leaf is tracking your

lifestyle habits like sleep, activity level, menstrual cycle and

meditation practices. Using this data, it can predict and prevent stress and give you personalised
breathing and meditation exercises (Friedman, 2019). Leaf gives you insights on your sleep quality and
how it effects your everyday life. It provides feedback on daily activities, such as steps and calories
burned. Leaf help you track your period and fertility calendar. It predicts your stress level and helps you
understand how to overcome it and how to reduce it. Last it shows how meditation, activity, cycle and

sleep can impact your stress level.
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1.6 Risks and Ethical Concerns

The use of mental health applications is a delicate decision. The users need to be aware of the potential
risks and ethical dilemmas they are going to face before they start using the app. Fortunately, users are
becoming more and more cautious regarding the data and information that shares with several services.
According to a research contacted by (Rooksby, et al., 2019), students are more likely to use a system that
allows them to control and share their data. In our era, people are relying on technology more than ever
before. Transportation, entertainment, banking and healthcare are only of the some sectors which are
depending on technology. It is only logical that we must protect our data from potential harm. It was only
two years ago, when computer hackers had managed to gain access to the NHS computers. They
infiltrated more than 200 000 computers causing major problems in hospitals and clinics (Clarke &
Youngstein, 2017). Healthcare is one of the most attractive targets for cyber-attacks due to the valuable
data they contain. For example, information regarding health can be used to gain medical services and
devices or illegally obtain their insurance companies. There are only a few legal protections and as a
result most victims prefer to dismiss the hacker instead of risking losing their insurance. Attacks like this,
should encourage organisations to invest in cyber security and users to be informed about the security of

their data.

Consequently, mobile applications are facing various different threats. To start off, mobile health
applications must inform the users about what kind of data they collect. It is common for mobile health
apps to collect data that include the user’s demographic and personally identifiable data such as name,
age, gender, phone number and email address (Giota & Kleftara, 2014) Secondly there are issues
regarding information leaks. Usually, free apps funded through advertisements therefore the user’s
information is being shared with the developer and maybe with third-party sites too. Information leaks

can cause social embarrassment, reputation damage and even identity theft and these are only some of
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the common outcomes of information leaks (Dehling, et al., 2015) .In addition Dehling, et al., (2015)
highlights the potential of losing information and the potential manipulation of information that can

cause to the user to ger the wrong treatment.

The most concerning factor regarding the mobile healthcare applications is the validity of the app.
According to Giota & Kleftara, (2014) mobile health applications are lacking research evidence which
downgrade their efficiency and effectiveness of the app. Research has shown that only a small number of
the available health care applications are tested and have accurate and related content results. The
amount of mental health applications that have been created by healthcare professional and are based
on excessive research is significantly smaller than the number of apps created by individuals with no

medical background (Andrian, 2012).
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2.Methodology

For this project the methodology model that was used was User-Cantered Design (UCD). UCD is a project
approach that is focusing on understanding who will be using the end product. In UCD, designers are
obligated to involve users as much as possible to the design process, using a variety of different methods
and design techniques, to develop an effective and accessible design (foundation, n.d.). UCD has many
advantages. For starters it increases sales. Because customers are heavily involved in the design process,
it is more likely that the product meets their needs. It created a positive user experience that increases
the loyalty and the reputation of the company and finally it saves time. Testing is a long and expensive

process, ergo having customers involved in the design process, lots of mistakes are avoided.

According to the Usability Professionals Association, (Jokela, et al.,, n.d.) outlines the four essential
activities in a user cantered design project. The development cycle codified in the ISO Standard 13407:

(figure (usability.gov, n.d.)

e Specify and understand the context of use

Specify Context
of Use

e Specify the requirements according to the

users’ needs

. . Evaluate Specify
e Produce design solutions that meet the Designs S‘/St‘:m ReGiirements
Satisfies

requirements &

e Evaluate designs against the requirements Produce Design

Solutions

Figure 3: User-Centred Design Diagram
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The project includes several stages. There are four big stages: research, design, evaluation and writing. On
the first stage, research includes studying about mental health in literature, and exploring the views or
recruiters about the design of the mobile app. Secondly the design phase includes creating Lo-Fi and Hi-Fi
prototypes. The third stage, evaluation include recruiting participants to test the Lo-Fi and Hi-Fi
prototypes. This will help updating the designs. Then, the last phase is about writing the final dissertation
including the analysis of the designs. The next figure shows the work process that was followed in order

to complete this project.

o |
o e I
= - | |
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$
CE )= ()
System Satisfies ]- [ ]

Figure 4: UCD diagram for this project

Throughout the course of making this project, four user design method took place. In order to collect the
requirements for the project aside from the literature research, a focus group was conducted. The focus
group helped identify future user’s thoughts, feelings and concerns about the project and gained their
input on the design. Other methods that were used was a usability test, an interview and a questionnaire

for the evaluation of the final prototype. The participants were asked to complete a few tasks in order to
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comprehend the effectiveness of the prototype. After that they were asked to complete the SUS
guestionnaire to get more statistical data regarding the design. Lastly participants were asked a few
guestions in the form of an interview which gave the participants the opportunity to explain what they

liked and didn’t like about the app.
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3.User Study

3.1 Focus Group

The focus group method was used to collect data regarding mental health awareness and to understand
what functions people would like to see in a future mobile app that could truck mental health. Focus
Groups are providing the possibility of a broad range of viewpoints and insides (Lazar, et al., 2010).
Furthermore, the discussion that would arise from the focus group could help identify requirements for

the app prototype.

3.1.1 Participants

Seven people were invited via phone calls and five people have attended. The group consisted of three
men and two women all of them between the ages of 21 to 28. The diversity of this group helped to
provide a variety of different points to the discussion. Each of the people who participated comes from an
individual social background, has a different age and ethnicity All participants have an undergraduate
degree in a distinct area of study. Their different backgrounds include law, finance, architecture and

visual communication.

3.1.2 Setting

Each member of the focus group was contacted at the University of Nottingham at the Coates Café at
University Park Campus. The focus group took place on 5th of August and it lasted approximately 90
minutes. Both Drinks and snacks where provided. The participants were asked to read the information
sheet and to complete an ethics form. They were also informed that if the conversation made them

upset, they could withdraw at any given time. In order to prepare for this scenario an informative leaflet
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was printed. The leaflet contains information about feeling overwhelmed and includes the contact

information to Samaritans and Mind. Fortunately, the leaflet wasn’t needed.

3.1.3 Procedure

During this process | held the role of the moderator and was following a focus group plan, which was split
into three sections (See appendix). The moderator’s duties are to lead the conversation and make sure
that the participants are focused on the discussion points. This can be achieved by asking questions,
encourage everyone to participate in the discussion and promote debates (Kitzinger, 1995) The focus

group discussion was audio recorded.

To start the conversation the first task that the participants were asked was to write down the first thing
that comes came to their minds when they heard the term “mental health”. The purpose of this question
was to put a start to the conversation. As a result, to this task, they came up with the following words:
sleep, alone, psychiatrist, depression, family problems, problems and mental workload. It is important to
highlight that two people first came up with the word “suicide”, but were asked to change it, in order to
not lead the conversation to a sensitive or upsetting path. However, judging from the words the
participants have chosen, we can clearly perceive that they view the term mental health as something
that brings out a negative light into somebody’s life. For this reason, more words were added by the
moderator to inspire and guide the participants to the conversation. In the following figure show the final

cards. (figure 5)
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Figure 5: On the left side, the participants cards and on the right my own

Next the participants were asked to discuss their individual opinions about mental health. They generally
agreed that family and friends play a very important role in people’s lives, and it they can affect your
mental health the most. “Everything is about family. If your family doesn’t provide you with a mental
balance throughout your life or if you have family problems, then you may gain some issues.” Also, they
had a debate regarding social media and how it affects their mental health on a daily basis. Some people
of among the group believed that no matter how mentally balanced an individual is, watching celebrities
and influencers on social media can have a negative outcome. Subconsciously you start to feel “like you
are not doing enough things in your life”. On the other hand, some participants disagreed with these
statements as they believed that social media can be good. They are helping them set new goals for
themselves, inspires them to travel to new places and adopt a healthier lifestyle by changing their eating

habits and motivates them to start working out. This discussion concluded after reaching a middle
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ground, “Social media can either affect you positively and help you set goals and achieve things or
negatively by making you think that you are not doing enough and that you are essentially missing out on

life”.

The question “Could you compare physical and mental health; do you think one is more important than
the other?” indented to throw light on how much people value mental health and whether they consider
it less important than their physical health. However, this question didn’t require as much discussion as
there was no conflict of opinion. All participants agreed that both are important, and they justified that by
giving examples on eating disorders. In their example, a person with anorexia starts their journey by
wanting to become physically well but due to their mental weakness they become anorexic. Lastly a
participant mentioned “Both should be in balance, just like that ancient saying by Juvenal “a healthy mind

is a healthy body”.

Moving on to the next part of the focus group, the participants were asked to explain how they would
approach the situation if they had a mental health problem. Although nobody disapproved of seeking
professional help, all participants agreed that, that would be their last resource. Ideally, they would like to
self-reflect on the issue and try to solve it by themselves, then to discuss it with their close friends or their
family members and lastly if all other efforts to get better were debunked or ineffective, they would seek
professional help. “I think that the problems start and finish with me. So, | would focus on myself and if |
can’t solve it, | would talk to friends or to a professional depending on the issues”. However, one member
categorically disagreed with that opinion and believed that you can’t solve a mental health problem by
self-reflecting. The reason is due to her belief that “if you are someone that thinks about those problems
to help yourself and overthinking situations, then self-reflection can lead to bigger problems”. She
proceeded to explain that she tends to overthink about situations and over-analyse things. As a result, by

only not expressing the issue and attempting to deal with it on her own she is inflicting more anxiety to
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herself. This question was asked in order to understand whether or not people feel like going to a
professional in order to discuss a situation is consider a bad thing. One participant added “. There is
nothing wrong or shameful about going to a psychiatrist, that’s their job, it's what they’re here for” which
can be interpreted as if the participant didn’t have an issue that they couldn’t solve by themselves or with
their family and friends. It also shows that the social stigma that is associated with seeking help for
mental health doesn’t prevent them from doing so. On the contrary this Australian study, shows that the

participants were afraid that their society will render them as “crazy”.

In order to ask the following question, the moderator had to explain what are mobile applications that
monitor mental health and provide them with examples by familiarizing them with the Spire and WellBe
devices. It was interesting to know that none of the participants have used any similar
devices/applications before and that they weren’t aware of their existence. Most participants expressed
interest in using one out of curiosity. However, some participants were sceptical about this technology.
One participant in particular explained that “I am against this massive development of technology. No,
get personal, get human and overcome this by yourself don’t depend on technology. Don’t judge me but
for me sometimes technology is too much”. However, this opinion was marginalized as the other
participants acknowledged the assistance of technology in medicine. One of the main concerns of the
participants is that this kind of applications can produce more issues to someone that already has a
mental health problem. Just like the social media debate, they explain that it depends on the individual
user how they will view the situation. “This helps you understand if you are okay and keep you in balance.
‘Oh, | was in more stress today than usual so | should be more careful tomorrow’. It depends how you are

going to react”. Another concern they had was, that these apps will eventually replace the psychiatrists.
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Next, they had to voice their opinions on the following statement, “this kind of technology can help
prevent mental health issues”. There were mixed answers to this question. Some people said that they
failed to understand how this app can prevent mental health problems while others thought that at some
level it can help prevent mental health problems “because it keeps you under control”. This question
brought up a discussion about how some people don’t trust technology to give medical advice, or what
reasons would make someone use this kind of technology if you they are feeling okay. “But what if | am
okay and the app shows | am depressed?” The conversation started to drift into a personal level and out
of the scope of the question, hence in order to avoid getting people feeling overwhelmed we moved to

the next question.

For the next part of focus group, participants were asked to forget the limitations of today’s technology
and identify what kind of functions they would like to see in a future mental health tracking device. The
participants gave some interesting points. One participant explained that he would like to see an app that
is aware of his environment. “l want the app to ask questions like am | okay with my friends, do | have a
job? Am | happy with my friends/partner? Did | lose anyone recently? Not being based only on statistics.
Like, it could show me that | have been more upset recently while also taking into account that I've been
going through a difficult time.” Another, suggestion was a function regarding the subconscious mind.
Although they expressed their interest in the subject, they didn’t clarify what the “subconscious mind”
function would do. Moreover, they suggested that the app should be able to identify parts of your

personality that are bad and good, to keep them in mind while trucking you.

Furthermore, they were asked if they would allow a mobile app to truck them 24/7 or for a short period
of time. They all agreed that by collecting data all day long they would feel confident about the credibility

of their result. Nevertheless, they would like the device to be distinctive, “something like a watch or
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headphones. | wouldn’t walk around with a helmet all day.” Then, they were asked if they would feel
comfortable knowing that the app collects data, like location, app usage, calendar and more. This
guestion gave mixed opinions, but everyone was concerned about what would happen to their data. Two
people explained that they don’t want to share their data with the app. However, everyone else was
more sympathetic, and they understood that this can benefit them. “There are so many apps that are
already trucking us so it wouldn’t bother me if one more does, especially when its one that is trying to

help me.”

The last task they had to complete was drawing some interfaces of a potential app. One of the
participants didn’t feel like drawing and didn’t participate in this task. You can see all drawings in the
appendix. The next section includes some of their ideas that not only are interesting but also could be

useful to incorporate to the final design.

One common theme in their drawing, was an interface with the title “solutions”.

ﬁ' an/ wWous of

' (et i van v oy
o

Cows 1dox pAEWY

é . s Q‘;‘f l.\( ‘:‘

/tﬂ -ﬂ'.\ -
Yans,.
Ny \ )
L Life ok , -
% 15y Srofies
r nuatvotion Yo wc\o
+ad\L S Fiuahcr Lp
for \MmpEouMondy
i w:é‘}f’ i « Seps
Q ST é ¢ RS
\_-\ oY\, . % wo
° \)«Q\l\‘:)
e Sovcnah |,
Evi Nikolaidou 32




Evi Nikolaidou

33



Another interesting approach was the use of emojis to identify the mood of the user. (figure)Two people
included guestionnaires for getting data that could not get from sensors. Next, in this design they tracked
“positive thoughts”. This could explain their views on “subconscious mind” that was mentioned as a

function that they would like to have. Lastly, some of their interfaces included: meditation, fitness, life

coaching and eating habits.
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Summing up, the focus group was able to provide a variety of different viewpoints. The discussion
however brought up a big issue. The participants are not fully aware of what mental health is. Although
they understand that it’s important to take care of mental health, the conversation often drifted to the
topic of mental illnesses. It is important to highlight the need of education on mental health and the need
to take care of it. In the same way that humans need to exercise their body regularly and not solely for

the purpose of losing weight.

3.2 Personas and Scenarios

3.2.1 Creating Personas

The focus group and the literature research had led to the creation of three personas. The mobile
application should be able to be used by anyone that can use a smartphone device. Therefore, the three

personas are representing the target market that would be using this app.

The first persona represent a young person Kalyn aged 23. She has a modern job; she is a lifestyle social
influencer. The second persona is representing users in the older age groups. Dean is 44 years old; he is
a lawyer and has family. Lastly, is Emma she is representing the teenager users. She is 15 years old and a

student.
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Picture: Persona: Social Influencer

‘ol |

Fictional Name: Kalyn

Demographics

e Age:23

e Education/Job: Social Influencer
e Ethnicity: Canadian

e Location: Toronto

e Family status: Single

e Gender: Female

Goals
e Acquire more followers on her social media

e Inspire people live their best life

e Become a certified life coach

Challenges
e She works hard to produce the best content for her followers

e She struggles finding time for herself as she is always working

Views on Technology
She owns the latest technology gadgets. She refers to herself as an expert Internet User.

“A day in the life”

| woke up every day at 5am. | have my breakfast while reading a book. | love working out in the
morning, | usually go for a run outside but if the weather isn’t ideal, | opt to go to the gym instead. |
then come home do some yoga, meditate and get ready for the day. | am really organized and have plan
for each day. | started my YouTube channel when | was 18 years old and | soon realised how important
it is for my health to be on top of my work. So, some days | am filming new videos, some days I'm
editing and some I’'m recording my podcasts. | pre-film most of my videos so if | want to take a week of
to go on holidays, | don’t have to stress about not having any new content on my channel. | am also
training to become a life coach.

Table 1: Kalyn’s Persona
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Picture: _ Persona: Lawyer

Fictional Name: Ben

Demographics

o Age:44

e Education/Job: Lawyer

e Ethnicity: British

e Location: London

e Family status: Married with two children

e Gender: Male

Goals
e He wants to grow his law firm

e He wants to spend quality time with his family

e He wants to get more clients

Challenges
e Heis struggling to balance time between work and family.

e Staying on top of work

e Staying organised

Views on Technology
He doesn’t think he is an expert, but he knows how to do his job, checking his emails and do basic
staff on the internet.

“A day in the life”

Every day, | have breakfast with my family and then drive my kids to school before going to my
office. | have a hectic life; every day is different. | usually have a few meetings with my clients in
my office or over the phone. Sometimes | have meetings with fellow lawyers to discuss cases or
visit crime scenes to get more information. A few times in a week | need to be at court. | usually
have lunch with my colleagues and then we quickly get back to work. | spent a lot of time
researching and studying to prepare for court days. | leave work late in the afternoon. Sometimes,
| get home early and | either help my wife make diner or help my children with their homework.
But often | need to work overtime to prepare for the next day at work.

Table 2: Dean’s Persona
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Picture: Persona: Student

Fictional Name: Emma

Demographics

e Age:15

e Education/Job: High school student
e Ethnicity: Cypriot

e Location: Larkana

e Gender: Female

Goals
e She wants to be a doctor

e She is studying to get into a good university

e She wants to become a better dancer

Challenges
e She is straggling with schoolwork and dance lessons

e She is stress over getting accepted to her first-choice university

Views on Technology

She grew up having access to a tablet and a computer. She thinks she is an expert in using technology

“A day in the life”

more or hang out with my friends.

I am a high school student. | go to school every day. After school | am doing my homework and attend
extra lessons in the afternoon to help me achieve better grades. | want to become a doctor, so | am
studying hard in order to achieve the best marks in my exams and get accepted to my first choice of
university. In my spare time | love dancing and playing music on my guitar. | have also been attending
dance lessons three times per week ever since | was 5 years old. During the weekends | either study

Table 1: Kalyn’s Persona
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3.3 Creating Scenarios

Scenarios are stories based on the personas that are used in order to extract requirements and to
understand why future users would use this mobile application. For this project, two scenarios were

developed for each persona.

3.3.1 Kalyn’s Scenario 1

Today it a busy day for Kalyn. Her to-do list is full, and she worries that she might not be able to complete
all the tasks she wants. She woke up a bit later than usual but continued her morning routine as usual.
She made breakfast for herself and wrote in her journal as she had a lot in her mind, and this is a technic
that help her focus. She uses her app to journal and read the previous text she wrote. Later, that day, she
realizes she could not complete everything and had to move a few tasks for the following day. Kalyn use
her app to check her mental health before going to bed. The app told her that she was stressed and
recommended a meditation track. She then listened to the meditation which helped her relax and feel

like she could accomplish all her task the next day after a good night’s sleep.

3.3.2 Kalyn’s Scenario 2

Kalyn is very stressed today because she had a meeting with her manager. During the meeting she was
presented with & some opportunities that would make important changes to her career. Although she
already gave a response, she is now having second thoughts about her decision. Kalyn checked her app
and she realized that the meeting caused her negative thoughts and triggered her brain to overthinking.

She then decided to ask her manager to postpone any actions until she is sure about her decision
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3.3.3 Dean’s Scenario 1

Dean had a great day. He was in court all day and he managed to win his case. He checks his app regularly
for his mental health. Today the app shows his focus level was high and that he was mostly calm. He
knows that being in court is his favourite part of the job. It's no surprise to him that this makes him feel

calm.

3.3.4 Dean’s Scenario 2

Dean bought this app, in order to manage his stress. His job is very hectic, and he knows that it affects his
health. Every day he checks the app to make sure everything is under control. The app shows he is more
stressed when he is at his office and calmer at home or when he spends time with his family. For the past
week, the app has been showing that his stress levels are very high when he is at work and that his focus
level is dropping. The app also suggests some time off. Dean follows the app’s instructions and after few

days he goes back to work.

3.3.5 Emma’s Scenario 1

Emma had a very unproductive day. At school she had a huge fight with a friend. Although she feels like
they can overcome this, she is also aware it will take time. After school Emma tried to call her friend and
to talk about it but she refused to, so she gave up and sat down to study. Emma is trying hard to focus on
her homework. She checks her app and finds out that her mood changed after her phone call from angry
to sad. She also noticed that her focus today was low due to excessive time texting. Emma then changed
her life question in the app to reflect her situation and then checked the recemented articles for anything

relatable
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3.3.6 Emma’s Scenario 2

Emma had a long day at school today. She checked the app when she arrived home and she found out
that her anxiety level was high at school today, and specifically during her History module. She had to give
a presentation today and she doesn’t like giving presentations in front of her whole class. She wants to
know more about anxiety and public speaking, so she finds a video in the app to help her understand how

her mind works during an unconfutable situation.

3.4 Final Requirements

The next table shows the lists of requirements. The requirements were collected from the literature and
research, the focus group and the personas and scenarios. Each requirement has a priority level, the
“MUST” level has the highest priority, the “SHOULD” has a moderate priority and the “WANT” has low

level priority
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No | Description Priority | Source
1 The app shall be easy to use MUST L
2 The app shall be straightforward efficient and effecting MUST L
3 The app shall collect data through a wearable device MUST L
4 The app shall collect data from the phone MUST L
5 The app must collect data like location and app usages MUST L
6 The app shall have access to your calendar SHOULD | P
7 The app shall have access to your emails SHOULD | P
8 The app shall have access to app usages MUST P
9 The app must have log in page with password WANT FG
10 | The app shall allow a mental health check at any point WANT L
11 | The app shall have an overview interface that shows the results MUST L
12 | The app shall have a calm interface MUST L
13 | The app shall have a focus interface MUST L
14 | The app shall have a mood interface MUST FG
15 | The app shall use emojis to show mood MUST FG
16 | The app shall have a negative and positive thoughts interface SHOULD | FG
17 | The app shall have an overthinking interface SHOULD | FG
18 | The app shall have a stress interface MUST L
19 | The app shall have an anxiety interface MUST L
20 | The app shall have a sleep interface WANT
21 | The app shall have an exercise interface WANT FG
22 | The app shall have an eating habits interface WANT FG
23 | The app shall provide chat to professional help MUST FG
24 | The app shall provide access to profession help via phone calls MUST FG
25 | The app shall provide recommendation for meditation SHOULD | FG
26 | The app shall provide videos regarding mental health SHOULD | FG
27 | The app shall provide article regarding mental health SHOULD | FG
28 | The app shall promote journaling WANT P
29 | The app shall save old journaling entries. WANT P
30 | The app shall check the user environment through questions SHOULD | FG
31 | The app must show triggering points for each emotion MUST P, L
32 | The app shall truck locations that affect mental health MUST P, L
33 | The app shall truck the time and duration of each emotion SHOULD | FG
34 | The app shall provide a visualization for each emotion SHOULD | L, FG
35 | The app shall have notes for each emotion that explain the results WANT FG
36 | The app shall have a colourful and calm design WANT P
Table 3: Requirement List

* L=literature, FG= focus group, p=personas
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4. Designing the prototype

The design process is split into two sections: low fidelity (lo-fi) and high fidelity (hi-fi) prototypes. The lo-fi
wireframes are paper sketches and they help visualize the requirements. The hi-fi wireframes are best
described as complete representations of the prototype and they were developed using Adobe XD. The
prototype is designed for iOS operating system and more specifically for iPhone X. It was crucial to
include both low and high-fidelity designs. The lo-fi prototypes are responsible for the structure of the
app while the hi-fi, confirmed the design solution, gave colour to the prototype and contributed to
achieving a better user experience. This had a significant importance as it provided a realistic

representation of the app for the evaluation process.

In this sector some of the lo-fi and hi-fi prototypes will be shown. For the full prototypes see appendix.
The first choice was to decide the log-in interface which would determine the whole app design. Three
different prototypes were developed. Although, on paper the second design was more appealing, the hi-

fi designs couldn’t justify it. Therefore, the first design was chosen.
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The first page that you see once you log-in the system should show what this app is supposed to do. Four
tasks were chosen for this stage. Fist, “statistics” that will include an analytical approach to all the aspects
of mental health that this app covers. Then “Check” is sync with the device and gives you direct results.
The “Recommendations” button was renamed “Guidance” on the hi-fi prototype. It provides the user
with solutions and information regarding mental health related issues. Last the “update info” button,
which was renamed “Life Questions” is there to remind the user that they need to update the questions if
something changes in their personal life. At the bottom of this interface the image should reflect the

overall mood of the user. For the hi-fi design, the bitmoji is reflecting a calm mood.
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First, the “Check” button, is responsible for checking the mental health of the user in the moment and

give results. Although the device should collect data 24/7, this function is allowing the user to test their

mental health whenever they want. For example, after they complete a meditation session.

i rs:an —-u?-‘
/ru 49:\ Checks

Lets check your overall mental health

00:30
1. Resulitss
=i STRESSED

Recommendationss

Something is bothering you. Try to relax by
listening to meditation or journaling

) | HELP
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The main focus of the app is the “Statistics”. The statistics include
ten different aspects of mental health and shows the overall result
of the day. All of them can affect the user’s mental health is some
way or form. It's important to notice that, the “Sleep”, “Eating
Habits” and “Exercise” are lacking a lot of information. Even
though those sectors could affect the mental health in order to
fully develop them a different research should take place, which is
out of the scope of this project. However, having those aspects in
the application could provide a more complete outcome. The
interface for each of this aspect is very similar. Most of those

factors have visualization, a time graph, a map, triggering or

helping points of the day and observations.
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The first factor is “Calm” and shows the amount of time the user was calm. By tapping the hexagon, you
can see everything regarding your calmness throughout the day. The visualization for this, is a line that
represents your calmness levels. Then there is a map that shows the exact locations in which you were
most calm. The “calm” factor is the only factor that instead of a regular graph that shows the time has
images. The image is split into morning, noon and evening and has a percentage of the calm levels. The
helpful points are getting information from the device and the app itself to show the user what helped

them stay calm on that day.

Tim®s
Calm August
MTWTFS S 80% 40% 70%
5 6 7 8 9 10 11
/\/ Bttt Potute

@ Podcast 1h

Quided Meditation

2 ih

Locations

Observationss

You was mostly CALM today and
9 H lasted

Listening to

help you being calm
in the ;

Listening to
help you being calm
in the :
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The “focus” factor has an interesting visualization. The visualization represents a target face with an

arrow. The arrow shows the level of focus the user had during the day. The paper prototype has

multiple arrows which was confusing however during the design of the hi-fi prototype, it changes to only

one arrow. The map shows your location during the highest focus level. Unlike “calm”, there is a graph

showing the focus level during different hours of the day, from the time you woke up. The triggering

points explain what caused your focus to decrease and the observations provide a summary of the data

and some recommendations on how to increase your focus level.

Low

Triggering Pofintss
b Email by CEO

Message by Penny

N
@ Excessive time scrolling
5h

Observationss

Your focus level was today and
only lasted

Your focus started to decrease when
you received an from

Focus was decrease by phone call
from . Is everything alright? If
not please update your

Your spent 51 on today.
Try to limit your time there.
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For the design of “mood”, there was a big influence from the focus group. As mentioned before, one of
the participants chose to use emojis to identify the mood of the user. For the visualization, all moods of
the day are represented with emojis. The size of the image shows how frequently the user felt that way.
During the lo-fi design the percentage was not included but to make it clearer during the hi-fi design, the
percentage was written down. The design of this interface follows the same pattern with the previous
factors. The difference is that on this one, the map shows the mood you were in at each location, using
emojis. The time graph is again, using emojis to show the mood you were in during different parts of the
day. Lastly, the triggering points identify things that happen, during the times that your mood shifted

from one emotion to another. More information regarding this shift can be found under the observations.

Triggering Poimtss

g Sudden Rain

Phone Call by Sam

L > J
Observationss

You was mostly today.

Your change when the
change. Try to reflect if this was due
to being during that time or
something else.

You was and started
after your from 5
Is everything alright? If not please

an 5% (2] update your

The next factor is “stress”. The visualization for stress was a personal drawing interpretation of stress.
However, a similar drawing can be found in a scenario drawing exercise for a focus group study

conducted by Wilson, et al., (2018). The design of this interface follows the same pattern with the
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previous factors. The location points have different colors, red, green and yellow which represent high,

medium and low stress levels respectively.

HIGH

9=y Y
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The Anxiety factor doesn’t have a visualization; however, it has an extra graph to show the percentage of
each level. It also includes the number of minutes that the user experiences any sort of anxiety during the

day. For the location, similarly to the “stress” factor, different colors, red, green and yellow which mean

high, medium and low anxiety levels.

Triggering Pointss

Detailss u Phone Call by Sam

Excessive time scrolling
(O] sh

—
30% Observationss

_~ Your anxiety was today and
~ only lasted

10% _ Your anxiety was mainly during
" the time you spend on
Try to limit your time there.

Low
Level

Anxiety was caused by phone call
_ from . Is everything alright? If
"~ not please update your
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The last factor is named “Thoughts”. One of the participants of the focus group, included the phrase
“positive thoughts,” on her drawings which inspired this factor. This sector should reflect the needs of the
user. It is separated into three categories: the first is positive thoughts, the second is negative thoughts
and the last is overthinking. During the focus group the word “overthinking” was repeated a few times,
therefore the users may want to get more information regarding this. During the lo-fi design there was a
visualization, that included the positive and negative thoughts of the user. However, through the hi-fi
design the visualization looked a bit cumbersome and was excluded. The rest of the design of this
interface follows the same pattern with the previous factors. The location points have different colours,
that match the colours of the graphs. Green represents positive thoughts, pink negative thoughts and
orange overthinking. Next there is one graph that shows all three types of thoughts at different times of

the day.
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The “Guidance” interface includes four subcategories. The first is Journaling. This interface shows you
previous journaling entries and encourages you to write a new one. Guidance also includes “Meditation”
practices. Another subcategory is “Learn”. If you tab on this button you are greeted by articles and videos
regarding mental health. The Last, subcategory is “Talk”. Talk was developed due to the focus group’s
concern regarding not seeking professional help. In the “Talk” sectors, the user is given the opportunity to
talk to a professional either by chat or by a phone call. It also allows the user to check their previous
messages with other professionals. The very last interface was influenced by the focus group. As
mentioned, the participants of the focus group would like the app to know some information about their
personal environment. The questions on this interface identify some aspects of the user’s personal life
that cannot be captured by sensors but can affect the mentality of the user. Acknowledging the fact that
this is only a prototype, | must add that in the final app there should be more questions which should be

reviewed by a professional.

9:41

=

Quitdlamee £ Talk = Life Questioms =
i ~ Is something bothering you? Do you Sometimes our environment can have
~ need emotional support ? Do you feel an impact on our mental health.
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5. Evaluation

After the completion of the hi-fi prototypes, it was essential to test the prototype. In order to reveal the
effectiveness and efficiency of the system, and to identify potential errors and pain points, a usability

testing was chosen. The design of the test was goal orientated instead of system oriented.

5.1 Participants and Setting

In total, eleven people participated in the evaluation process. According to Nielsen (2000), the ideal
number of participants are five- to six people. Elaborating about this, they explain that many users are
doing the same things and as a result you are not collecting new data. However, during this evaluation
process five participants weren’t enough. After completing the evaluation process with five people, there
was no clear indication of problems because every participant gave different comments regarding the
system. The results of the evaluation started to repeat after the ninth participant. Hence, the evaluation
process ended with eleven participants. The participants were between the ages of fifteen and fifty-eight
(Mean: 36.5). Although the majority of the participants were in their twenties. The age of the participants
was taken into consideration to ensure that the participants could represent all the potential future users.
The subjects were recruited via text messages and it lasted almost thirty minutes. The evaluation was

completed in the cafeteria of the Exchange building at the Jubilee Campus with a laptop computer.

5.2 Procedure

The evaluation process had three phases. During the first phase the participants had to complete several
tasks while being timed. The second phase includes an interview with the participant regarding their

views on the system. The last phase of the testing procedure consisted completing s system usability
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scale (SUS) questionnaire. The tasks form, the interview questions and the questionnaire can be found in

the appendix.

5.2.1 Completing the tasks

The participants had to complete twelve tasks while being timed. The figure 6 bellow shows the average
time that the participants needed in order to complete each task. All tasks had equal level of difficulty
however some task had troubled the participants. The positive outcome is that the average time for each

task is less than a minute.

The most time-consuming task was the fourth task with an average of 53.38 seconds. The question for
this task was “what time you were most calm?”. Most participants had hard time locating the Time figure
while other weren’t sure about what the sunrise icon meant. Three out of eleven participants gave up

during this task. Many participants explained that they would prefer a regular graph for the timetable.

Task Time
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Figure 6: Task Time

The second most time consuming task, was the seventh task with an average of 52.90 seconds. The
guestion for this task was “What situation started your overthinking”. Several people had issues locating

the overthinking under the “thoughts” sector with enough people trying to find it under anxiety. During
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this this task two participants gave up. However, after taking the Thoughts hexagon they found the

situation quite easily. Therefore, the issue for this task was to locate the “overthinking” sector.

The third time-consuming task, number eight has an average of 48.35 seconds. The question for this task
was “What time did you get angry and why?”. Just like the previous task, the issue was understanding
that anger is a mood and therefore to find information about this they needed to tab on the “Mood”
sector. In addition to this, many participants couldn’t read the times on the graph because the size of the
fond was too small, however they could easily locate and point out where the time was. The Same issue
was noted for the sixth question. According to the participants the words on the maps are too small to
read. Furthermore, many participants express that this graph about time is much more understandable

than the one in the “Calm” sector.

Apart from timing, other observations were made. Three participants seem to find the answers to the
tasks in the “observation” section. This was particularly interesting, and once the completed the tasks,
they confirmed the observation. For example, for the tenth question, “what trigger your anxiety today?”
the answer could be found under “Triggering Points” which is located right above “observations”. Last,
although the “Eating Habits” sector wasn’t fully implemented, a task was given for that interface.
Apparently, many people thought that the graph isn’t clear, and that they didn’t understand that is

“clickable”

5.2.2 Interview

After, the participants completed the tasks, they had the chance to use the system by themselves and

look at any sectors they wanted or didn’t have the chance to look at during the task completion.

The first question of the interview was whether they used any similar apps before. All eleven participants
had a negative response. The fact that the same question was asked during the focus group and had the

same response shows that people may not be aware of their existence.
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The participants also explain that the application covers all aspects of mental health, and they are happy
that it combines other aspects like exercise and eating. However, one participant mentions a mobile app
named “Calm”. This application is focusing on meditation, sleep stories and music with ultimate purpose
of relaxing the user. According to the participant, incorporating breathing and yoga exercises to the

prototype would be an excellent addition to the app.

For the next question, the participants were asked if they would like to change anything. There was a mix
of answers for this question. Many people expressed that they wouldn’t change anything. Other people
mention things they struggled with during the tasks. The most popular reply was changing the timetable
in the “Calm” factor to a regular graph. Other replies included changing the fond size on the graphs and
maps and changing the “eating habits” interface as they couldn’t understand what each percentage
meant. Moreover, a participant mention that he would like to change the statistics page because there is
too much information on it and it’s a bit overwhelming. Due to the fact that not everything is the same
colour and the results are different for each factor (it shows levels, minutes, percentages or emojis), the
interface looks messy and it’s not clear that they are clickable. Last, a few people suggested that the

“back” button, should be moved on the top of the interface because it’s not usually found at the bottom.

The majority of the participants gave positive feedback. They expressed their satisfaction on the amount
of information it can give and that it’s straightforward and easy to use. Furthermore, they were happy
that it gives solutions to the problems it detects and shows the location and the triggering points,
because it can help you avoid things that have a negative outcome in your mental health. Some people
revealed that they liked that the app was separating every factor. In particular, they mentioned that is
great that stress and anxiety are separated and treated differently. Another aspect they mention was that
the visualizations were interesting and very helpful. Last, the participants emphasised that the function

about talking to a professional makes them feel like the app has prestige. On the other hand, they also
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mentioned the negative aspects of the app. Some participants were concerned about the amount of
information the app is showing may stress some people. Others mentioned the tasks they had a hard
time solving. One participant however mentions the lack of an overview or dashboard interface. Moving
on to the next question “Do you think that this app can help you prevent mental health problems?”. A
large number of participants gave a positive reply. They mention that the ability to identify what cause
you a mental health related issue, can help you avoid it or decreases the attention you are giving to that
aspect. One participant mention that she would love to use this app because she believes that
“prevention is the best cure”. Additionally, a participant suggested the use of notifications, to notify the
user when their stress or anxiety levels are high or to just tell their progress. On the contrary, only three
people believe that the app cannot help prevention. They explain it depends on the user and their want
to get better. Specifically, they mention that, if someone doesn’t follow the instructions and solution of
the app by viewing on the app that they are in a bad state it will turn against them. Last, one participant
believes that the app can’t help you prevent mental health problems but rather helps you overcome

them.

Moving on to the next question “Do you think that this app can help you prevent mental health
problems?”. A large number of participants gave a positive reply. They mentioned that the ability to
identify what causes a mental health related issue, can help you avoid it or decreases the attention you
are giving to that aspect. One participant mention that she would love to use this app because she
believes that “prevention is the best cure”. Additionally, a participant suggested the use of notifications,
to notify the user when their stress or anxiety levels are high or to just tell their progress. On the contrary,
three people believed that the app cannot help prevention. They explained that it depends on the user
and their desire to get better. Specifically, they mentioned that, if someone doesn’t follow the

instructions and solution of the app by viewing on it that they are in a bad state of mind it will turn
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against them. Lastly, one participant believed that the app can’t help you prevent mental health problems

but rather helps you overcome them.

The following questions were about their thoughts on using a mobile application to truck mental health
and if it bothers them that the app is collecting data like location and app usages. Before they answer this
guestion, the participants were guaranteed that their data would be safe. The participants had similar
opinions for this matter. Everyone would like to try the app, and they would trust it to an extent. People
spoke briefly about the development of technology especially in medicine. One participant mentioned
that she would trust it because it’'s more anonymous and less personal that talking about their mental
health face-to-face with a professional, which many people could find appealing. Not everyone feels
comfortable to visit a therapist. Although some people were concerned about the validity of the results,
as a consequence they wouldn’t trust it 100% and would rather visit a professional. For the second part of
the question some participants weren’t fond of the idea of the app is trucking them 24/7 or with the fact
that it collects other data from your device. However, the majority understood that it is vital for the
application in order to give you solutions and explanations regarding your results. Many participants
stated that there are so many other mobile apps that are already trucking them therefore they are not

bothered by one more, especially since this one is trying to help them.

The last question for the interview was about the design of the app. All participants liked the design of the
app, and the colourful interfaces. The participants were pleased with the images because it projects a
calm and helpful environment. On the other side some participants mentioned that the design could
prevent other people from using it because it can be viewed as unprofessional. Once again, they
highlighted the problem with the fond sizes. Moreover, one participant mentioned that the “statistics”
interface is too long, and another explained that she would like the “check” and “statistics” buttons to

exchange positions.
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5.2.3 System Usability Scale (SUS) questionnaire

The final step for the evaluation was the SUS questionnaire, which the participants completed after the
interview. The results of the SUS can be seen in the figure below. The mean is 80.23 and the median
82.50 are in the acceptable range. Also, the average of 80.23 classified the prototype as “B” which

according to (Brooke, 2013) is an excellent rating.

SUS Results
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Figure 7: SUS Results
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6.Conclusion

The results of the evaluation had a positive outcome and all the requirement have been met. The main
issues that the participant had was the fond size on the graphs and maps. However, this is just a
prototype and therefore you can’t zoom in and out. If the app was functional this issue would not
happen. Similar explanation exists for the back button. Considering that the design is for iPhone X, the
back button will not be needed. However, the evaluation happen on a computer and this functionality
isn’t possible. The majority of the participants would prefer if the timetable on the calm design, was a
regular graph. Other participants express their opinion on changing other parts of the design. Even
though they are minority; their suggestions should be taken into consideration. At the end, of the day the

design should reflect what the potential users need.

In the future, the progression of this prototype would require another evaluation after all the changes

happen and an implementation to a function prototype.

To conclude this project has successfully achieved all the objective and goals that were set. A literature
review was developed, that cover several aspects of mobile mental health, including a research about
existing similar devices. A focus group was contacted in order to identify the requirements and the
design of the mobile app, is meeting all requirements. Last the prototype was tested and the problems

have been addressed.
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Appendices
Focus Group Plan

Partl:
1. What is the first thing that comes into your mind when you hear “mental health”?

(they will write it down on post it notes, according to their answers, | will add more notes such
as: mood, stress, social anxiety, depression, sleep, mental workload etc.)

2. Discuss what do you think about mental health, and what other people might be thinking about
it.

3. Compare physical and mental health, do you think one is more important than the other?

4. What would you do if you had an emotional or Mental Health problem?

5. Show examples of screen shots of mental health apps explain how they work. What are your
thoughts about using a mobile app for self-monitoring mental health issues? Would you use
something? Why? Have you use any similar technologies before?

6. Do you think that this kind of technology can help prevent mental health problems?

Part3:
7. Now, forget about the technological limitations. If you have a mobile application that could

monitor your mental health (using a sensor) what functions would you like to have? And what
things should be able to track?

8. Would you allow it to track you 24/7? Would you prefer to wear it for some short amount of
time?

9. Would you allow the app to collect data from your phone? (app usage, call logs, location,
camera etc)

Part4.
10. Focus on 1 or 2 things that the app would be able to track and draw the app’s tracking interface.
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The participants drawings. Participant 2:
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The participants drawings. Participant 3:
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The participants drawings. Participant 4:
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Lo-Fi Prototypes:
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Hi-Fi Prototypes that are not included in the main text:

.. G .--\ V.. G- -\

Food Auguse Exercise Amguet
MTWT F S S MTWT F S S
5 6 7 8 9 10 11 5 6 7 8 9 10 11

71 BPM

< — 4 — 4

V.. G . - -\
v .. - - o, o =
F : Meditation =

=
Journal =
Work and Productivity
Day Trip to Birmingham
15/08/2019
Life Challenges
Holidays
07/07/2019
Self Esteem
Exams
14/06/2019 Stress and Anxity
Feeling upset Falling Asleep v
10/06/2019
Breath v
NEW JOB
05/05/201 Body Scan v
Job Interview
04/05/2019
Recommendeds
Focus v

LE

<
A

Evi Nikolaidou



Learn

Articles Videos

How to let go

Why meditation is important
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Tasks

1 Can you check your overall health right now? What is it?

2 You are stressed, what does the app recommend?

3 Can you tell me which meditation is more appropriate today?

4 What time where you most calm?

5 What was your focus level today?

6 Where were you when your stress was at the highest point?

7 What situation started your overthinking?

8 What times did you got angry today and why?

9 Can you check your eating habits today? What does the green 20% represent?
10 | Tell me what trigger your anxiety today?

11 | Imagine that Sam gave you bad news about something in your personal life that can

affect your mental health. What should you do?
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12

Go back to the main menu. You are overwhelmed about something and you want to talk
to a professional. What should you do?

Interview

Have you ever used any similar app before?

Do you think that it covers all aspects of mental health? If not, what feature would you like to
see? (forget the limitations of today’s technology

Would you like to change anything?

Which was the best and which was the worst part of using this app?
Do you think that this kind of app can help prevent mental health problems?
Would you trust an app to track your mental health? Why?

This app is tracking you 24/7 and collects data like location, app usage etc. Does this bother
you?

Do you have any comments about the design of the app?
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