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ABSTRACT

Persuasive mental health applications (apps) are effective tools for promoting mental
health and emotional welleing using various persuasive strategiéswever, @spite

increasing interest there is a lack of studies on how persuasive mental haadth

emotional welbeinginterventionscan be tailoretoi ndi vi dual sé. per sonal

To fill this gap, | developed a personaitgsed modetiriven approach for tailoring
persuasive mental and emotional weing interventions to various personaligits. The
personalitybased modetiriven approach was based on fooajor studies. In the first
study, | conducted a comprehensive review 8f téchnologybased mental health
interventiors from the literaturéo establish the effectivenessandidentify the persuasive
strategieemployedand their implementationin the second study, | reviewed 103 mental
health apps from app stores (App Store and Google Play Store) to identify various
persuasive strategies/features employed in the design and thesmiemphtions. In the

third study, | conducted six focus groups with 32 participants to uncover more insight
regarding mental health app features. In the fourth study, | implemented 16 common
strategies/features that emerged from studies 1, 2 and 3 in geesoental health app
prototypes and conducted a laigmale study of 561 participants to evaluate their perceived
effectiveness based on personality traits. The model revealed that some features/strategies
were more effective for particular personalisits, thus, providing guidelines for tailoring
persuasive mental health and emotional Welhg interventions to various personality
traits

To show the feasibility of the personalivmsed modediriven approach, | applied the
modelfrom the fourth sidy to design and develop three versions of a persuasive mental
health and emotional welleing app calledfiBe Gratefub targeting two distinct
personality traitsTo demonstrate the importance of tailoring persuasive mental health
apps showthat it may be better to employ more than appropriate stratggin mental
health apps to increase their effectiveness,thatthe negative effect ahappropriate
strategies magancelthe effectiveness of appropriaiaes when strategies are randomly
selectedl conducted an evaluation (N = 240) of the three versions of thevapp weeks

and interviewed 56 participants to gain more insight of their experiences with thehapp.
results show that although the tailored sirgjl@tegy version was iffective compared to

the contratailored singlestrategy, combining multiple preferred strategies (two strategies)
emergedto be more effective at promoting desired behaviour change and improving
mental health than using a single preferred strategyerasive interventiordesign.
However, combining appropriate strategies and inappropriate strategrestervention
resulted in an ineffective apphowing the danger @ onesizefits-all approach that is
usually based oa random selection of strateg Finally, the interview data provides
detailed insight into why the app was effective.
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CHAPTER 1: INTRODUCTION

Advances in teanologies and the possibilities for using technology as a tool to assist and
empower people to take care of their health and-lbettig have opened a new frontier in
healthcare support. Consequently, research on how to use technology to motivate and
assistusers in living a healthy lifestyle has attracted the attention of both researchers and
health practitioners. Research has shown the possibility of technology to encourage
healthy behaviour in various domains, such as promoting healthy dafiiigy and
discouraging risky drinkingehaviourg175], [169], manage diseas¢$28], andmanage
anxiety and achieve healthy liviigl4]. This type of technology is known as persuasive

technology by Fogéo7]. .

Persuasive Technology (PT) is a term used to describe imteragiplications (apps)
designed to achieve a desirable change by influencing people to engage in certain
behaviours without using deception or coercion. PT is widely used in the health and
wellness domains to motivate and assist users in living a hédiédtstyle. In recent years,

using PT in the area of mental health and emotionallvefig has flourished. The design

of such apps is an area of interest for mental health and emotiondleivejlresearchers.
Mental health issues have become a signifisantce of concern in our society due to the
increases in their occurrence and the devastating effects it has on individuals, their loved
ones and society as a whole. According to a survey by the World Health Organization
World Mental Health, approximatel50 million individuals suffer from depression
yearly[59]. Therefore, designinmental and emotional welleinginterventions tassist

individualsachieve better mental health is essential

Despite the increasing interastthis area, there is a need for research on how to design
PT to promote mental health and emotional ¥eelihg to increase their effectiveness. This

is the gap thislissertatioraimsto fill .



1.1 The Problem in Focus

The problem that this thesis addressi& tmost existing technologissed interventions

for mental health take a omsézefits-all design approach rather than tailoring their
persuasive approaches to various users and user gibegste the growing interest in
designing persuasitechnology to promote mental health and emotionatiaethg, most
existing technologies adopt a ntailored approach in their desigfiowever, research has
shown that a PT that works for one person may not work for another because different
types of indviduals are motivated by distinct persuasive features. Hence, persuasive
features that motivate one type of user may demotivate a different type Qi1 66],

[165]. Therefore, tailoring persuasive technology can improve its effectiveness in
promoting the target behaviour compared to the generic persuasive techfg8hgy
However, research into various ways of tailoring persuasive and behaviour change
technology to improve their effectiveness is still in its infancy, especially in the mental
health domain. Moreover, most existing research in the mental health intervention has
concentrated on tailoring the intervention's con{eét, [33] rather than the persuasive
strategieeemployed.Research also demonstrates that employing an ineffective strategy
might be a significant obstacle to behaviour change. More importantly, none of the existing
work has compared the effectivenegsemploying single versus multiple persuasive
strategies in the app and examined the effectiveness of including a combination of

appropriate and inappropriate strategies in mental health interventions

Thus, the following overarching question has guideg mesearch work:How can
persuasive mental healmd emotional welbeingapps be tailored to various personality
traits to increase their efficacy at motivating mental health behaviour change, and is there

a value in tailoring persuasive apps for merttablth and emotional webleing?
1.2 Motivation Behind the Solution
Research has revealed that people differ in their motivation; hence, different types of

individuals are motivated by distinct persuasive features, and what motivates one group of

users maydemotivate others. For examplerji et al.[167] designed two versions of a



game tailored to two gamer type (Achievers and Conquerors) using a strategy that are
appropriate for each gamer types. They found that pdayere persuaded more by the
tailored version of the game than when playing thetadared versions. They stressed

that designers should consider an individual's personality characteristics while selecting
the most effective persuasion approach. Morgd<aptein et al[105] conducted a study

to compare the effect of tailored with contadlored strategies. They found that the contra
tailored strategies tended to increase the adoption of the unhealthy behaviour that the
intervention had meant to decrease. Theegfihey concluded that the most important use

of tailoring is to prevent the use of inappropriate persuasive strategies that can be
counterproductive Similarly, Segerstahl et al[127] found that several persuasive
strategies in use today evoke negative user experience (that discourages behaviour)
because of a lack of tailoring of the persuasive strategies to the users. Therefore, they
concluded that persuasive strategies shoulthitmred to achieve their intended goal of
prompting behaviour changeVioreover, researchsuggestedthat applying many
persuasive strategies in a persuasive intervention design may reduce the effect of the
intervention[229] because one stegy may reduce the fdctiveness of anotheand
multiple strategies may lead to an overly complex system that causes cognitive overload
on the part of the userd09]. In contrast research has shown that applying a single
appropriate strategy in intervention design could be effedti®&]. As a result, several
studies of health technology have emphasized the need for more insight into various user
characteristics that should be consaderwhen tailoring persuasive interventid§9],
[177],[175]. Finally, the lack of available guidelines for tailoring PT to various users and
user groups leads to increasing adoption of the-soredfits-all design approach
Designing tailored PTs would need rich knowledge of different user types and target
behaviour. PT designers may not have the time, money, and knowledge required to gain

insights and develop guidelines for tailoring PT before actual PT design

1.3 The Solution

To address thiproblem thisthesisintroduces an approach for tailoring persuasive mental

health interventions. In general, thersonalitybasednodetdrivenapproactor tailoring



persuasive mental health interventions comprises four rstages(see Figurel.l): 1)
Identifying persuasie strategies andheir implementationstage 2) Identifying features
that users preferred in theental health appg$ocusgroup study) stag®) Developing the
personalitybased modediriven approach stage, 4) Designing and evaluating the

personalitybased modeldriven appstage

1.3.1Stage 1: Identifying Persuasive Strategiesnd their Implementations

Stage

The first stage in developing the modbelsed approach for tailoring persuasive mental
healthand emotional welbeinginterventions is identifying the persuasive strategies and

their implementations by reviewing existing research on techndlaggd mental health
interventions (TMHIs) and reviewing mental health apps from app stores. This stage led

to an empirical revievof 18years (from 2003 to 2020) of TMHIs studies and presented

all the predominant persuasive strategies employed by studies to improve mental health

and emotional welbeing. This stage also led to the review and identification of various
persuasive sttaegi es empl oyed in 103 ment al heal tt
App Store and the Google Play Store). The details of these two studies are presented in
Chapters 2 and.3

1.3.2Stage 2:ldentifying Features thatUsersPreferred in the Mental Health Apps

(Focusgroup study) Stage

| conducted six focus group studies with 32 participants who have experienced mental
health issues based on saifgnosis. | aimed to explore the opinions, perceptions,
preferences, and experiences to inform the design of egaagtation mental health app

that would be engaging and effective at improving mental health and emotional well

being. The details of this study are presented in Chapter 4
1.3.3Stage 3: Developing thePersonality-basedM odeldriven Stage

The third stage, the odeling stage, uses the data from stages 1 and 2 to develop a

personalitybased modetiriven approach showing the relationship between the persuasive
4



strategies and personality traits of users. lduge personalibased modetiriven
approach in tailorig persuasive mental health and emotional-welhg apps. The details

of the modeling process for personality traits are presented in Chapter 5

1.3.4Stage4: Designing and Evaluating stage

The fourth and final stage involves applying the results from the models in designing and
developing a mental health and emotionalsekt i ng app tail ored to
trait identified in stage 3. This stage basically involves three partsSélgcting
appropriate strategies for each user personality type from the models in stage 3 and
determining the appropriate design implementation of the selected strategy from stage 1.
(2) conducting usability testing of the app design and producingriakdesign of the

app. (3) conducting dargescale quantitative studp evaluatehe three versions of app
andinterview studyto gain more insight of their experiences with the app. The details of

this stage are presented in Chapters 6,7 and 8.

|
i 5 ot Y ] s i |
A comprehensive - 1 |
Systematic review | |
of TMHIs Stage 1 I [
Identifying Persuasive 1
Review mental Strategies and I Stage 3
health apps in App 1 implementations Developing the _ Staged
I ersoraltyshased _| Designing and evaluating
stores 1 P ; "| the personality-based
model-driven
| ) model-driven app
Stage 2
I =
Identifying features I
F - tud >
ocus-group study | that users preferred in 1
1 the mental health apps I

Figure 1.1 The four stages involved in the personabgsed modetiriven approach for tailoring

persuasive mental health and emotional aelhg intervention followed in this thesis

1.4 Contributions

This dissertaon contributes to advancing the field of persuasive technology and the
design of interactive applications for promoting positive mental health behameutal

well-being and reducing perceived strbgseffectively answering essential questions

5



1) Isthere any value in tailoring persuasive mental health apps using a single strategy?

2) Is there a need to employ multiple persuasive strategies to improve the effectiveness of

the interventiofd

3) Does employing inappropriate persuasive strategies cancel the effectiveness of the
appropriate persuasive strategyhen they are employed togetherpersuasive mental

health app8

The dissertation effectively demonstrated that tailoring persuasive niezatth apps

using multiple strategies increases their effectiveness compared to using a single strategy.
It also shows that using a combination of inappropriate and appropriate persuasive
strategies reduces the effectiveness of interventions through ienigion and large

scale field studies. The inappropriate strategy cancels the effectiveness of the appropriate
strategies. Specifically, the dissertation made five main contributions to the field of
persuasive technology and the design of interactive ahéwialth apps for promoting

mental health behaviour and improving mental oeiing.

1.4.11dentified Persuasive Strategieand their Implementation

| identified various persuasive strategies employed in the design of mental health apps and
their implementatios by conducting a comprehensive review 8ftéchnologybased

mental health intervention studies and reviewing 103 mental health apps from the App
Store and Google Play

1.4.2Uncoveredthe Preferences, Needand Concernsof Mental Health App

Users

| conducted six focus groups with 32 participants to uncover more insight into mental
health design. Focus group study contributes to advancingo$ttite-art mental health
apps by exploring the preferences, needs, and concerns of mental health apipalsers.
sheds light on opportunities for future work in this area by offering recommendations for

designing mental health apps that meet the unique needs of this population



1.4.3Developed Models for Tailoring Persuasive Strategies to Various

Personality Traits

| conducted crossalidation of the persuasiveness of 16 commonly employed PT
strategies and developed models demonstrating the receptivity of the personality traits to
the PT strategies based on a lasgale study of 561 participants. | proposed a peigy-

based modetiriven for tailoring a persuasive mental health app. Based on the results from
the models, | highlighted the most effective overall strategies that were perceived as
positive by personality traits and the least effective strategiesvératnot perceived as

persuasive by the personality traits

Having persuasion profiles of different persuasive strategies that motivate various
personality types provides a crucial methodological bridge between mental health app
researchers and Persuasheehnology (PT) researchers and also between personalization
researchers and PT researchers. The proposed persbasky modediriven approach

for tailoring persuasive mental health apps benefits from the best practices of both app

design and PT resedwers

1.4.4Developed a Personaliybased Modeldriven PersuasiveM ental Health
App

| designed three versions of a persondb#ged model persuasive mental health
intervention (Be Gratefulapp called tailored singlestrategy version, tailored multi
strategy vesion and mixegtrategy version Be Gratefulwas designed as a preof-
concept persuasive mental health app to demonstrate the feasibility of the personality
based interventions that were informed by my maéaldiiloring persuasivenental health
appsto personalitytypesi Chapter4. Be Grateful appvas designed to motivate mental
health behaviour (indicators: attitude, sefficacy and intention), improve mental well
being and reduce perceived strefbe tailored singlestrategyversionwas tailored to
extravertedpeople using single strategthis versionis a contratailored for people who

are open to new experienceand the taillored multistrategyversion was tailored to



extraverted peoplesing two strategiewhile the mixed-strategy (two positive strates

and two negative strategiasasdesignedor openness peopleChapter.

| adapted only the persuasive strategies eyaglan the three versions of the gratitude
interventions while keeping other design elements the same. Thus, the app's user
experience is the sanieonly the persuasive strategies change. Through the desi&m of
Grateful | show that persuasive mental hieapp designers do not have to design each
app version from scratch to adapt it to the target audience. Tailoring can easily be achieved
by incorporating appropriate PT strategies into an existing app.

1.4.5Conducted a Largescale Evaluation of the Personaty-based Model

Mental health app

| conducted a largecale quantitative and interview study to gain deeper insights into the
effectiveness of using the app by different personality types. The persdizdég model

driven mental health app evaluation, efhivas intended to test the validity of my models

for tailoring a persuasive mental health app to various personality types, shows that
although the tailored singigrategy version was ineffectivmpared to the contra
tailored singlestrategy, combiningultiple preferred strategies (two strategies) emerged
to be moreeffectiveat promoting desired behaviour change and improving mental health
than using a single preferred strategy in persuasive intervention design. However,
combining appropriate strategi and inappropriate strategies in an intervention resulted in
an ineffective app, showing the dangeaohesizefits-all approach that is usually based

on arandom selection of strategies. Finally, the interview data provides detailed insight
into why the app was effectivel'he results from the evaluation answered the three main

research questions of thdsssertation.

1.5 Overview of Dissertation

This dissertation haslevenchapters presenting the study details summarised in this

introductory chapter



CHAPTER1 INTRODUCTION This chapter gives an overview of the thesis, the problem
statement, the solution approach for the problem and the contribution of each dissertation

stage

CHAPTER 2 RESEARCH BACKGROUNIAND RELATED WORKThis chapter
discusses the literature review related to this vaeork a comprehensive literature review

of technologybased mental health interventions

CHAPTER 3 EVALUTING PERSUASIVESTARTEGIES IN MENTAL HEALTH
APPLICATIONS This chapter discussdbe persuasive strategies identified in mental
health applications (apps) available in both stores (Google Play and App Store) and their

implementation

CHAPTER4 USER PERCEPTION OMENTAL HEALTH APPLICATIONThis chapter
discusses the details of the results of the faposp study that was conducted to
understand the opinions, perceptions, preferences, and experiences of people who have
experienced some forms of mental health ishased on selfliagnosis to inform the

design of a nexgeneration mental health app

CHAPTER5 BULDING THE PERSONLITTBSED MODEEDRIVENAPPROACHThis

chapter discusses the process of developing the model and shows the results of
relationships between mamality traits and features of a persuasive app for promoting
mental and emotional welleing. Moreover, it presents the findings of possible domain
dependent variability in the relationship between personality and persuasive features

across various dontzs.

CHAPTER 6 DESIGN AND IMPLEMNATION OF PERSONLFBASED MODEL
DRIVENMENTAL HEALTH APPThis chapter discussése design and implementation
of a personalithbased modetiriven persuasive mental health agpe Grateful app)

informed by design guidelines from the chapter 5

CHAPTER 7 USABILITY TESTING OFPEROSNLITYBASED MODELEDRIVEN
MENTAL HEALTH APP AND THE FINAL DEISGIhis chapter discusses thgability
testing of thedesignedapp(Be Gratefu) and provide the final deg of the app



CHAPTER 8 PEROSNLITYBASED MODELDRIVEN MENTAL HEALTH APP
EVALUATION This chaptecontains the details of the evaluati@ighree version of the

app.
CHAPTER 9 RESULTS This chapteranswers the three research questions of this

dissertatio with the results of the evaluations in a detailed manner.

CHAPTER210 DISCUSSIONThis chapter discusses tfirdings from this dissertation

and design recommendations.

CHAPTER11 CONCLUSION This chaptepresentghe contribution of this dissertation

and outlines the future works.
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CHAPTER 2: BACKGROUND AND RELATED WORK

Chapter overviewlIn this chapter, | present an overview of persuasive technologies (PT)
and their application in various domains, persuasiaesn design strategies and a

comprehensive literature review of technoldgased mental health interventidns

2.1 PersuasiveT echnology and theirApplications

Persuasive technology (PT) defined as an interactive system intended to motivate users to
adopt healthybehavioursand ignore harmful ones. Using of PT to encourage desirable
changes by shaping and reinforcinghavioursand/or attitudes has flourished riecent

years. It has been argued that information and communication technology are never
neutral, and they can influence people in one way or ang@ig¢rHowever, PTs are
intentionally designed to promote positive change that are beneficial to the user and/or

theircommunity.

Research has shown the possibility of pe
behaviour in various domains. It has been extensively applied in the context of e
commerce for marketing.59], [157]. PTs are developed dmused to motivate customers

to adopt the systems and purchase products and services using various strategies. For
example, Nkwo and Orj[170] conducted a study to identify persuasive technology
strategies used in an African online mark
awareness of the use bkse strategies in Jumia. The results show that several persuasive
technology strategies were employed on the Juri@nemerce site, and users liked some

of these strategies. For example, Jumia pe

purchase hisry, browsing history, and product information

1 Submittedin Algahtani, F ., Orji, R., (under review). Why are TechnologyasedInterventions for Mental Health and Wellbeing Effective:
State-of-the-Art and Emerging Trends. Behaviour & Information Technology.
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Education is another significant domain of application of PT. In this domain, PTs were

used to support students in achieving their goals. For instance, lJsselsteijfiL.&8]al.
designed PT based on Gardnero6s theory that
habit by encouraging theto improve their reading and writing skills. The results show

the importance of employing similarity, tailoring, and credibility strategies, together with

Gardner6s theory, to mativate children to

Moreover, environmental sustainability ischer significant field of using PT to motivate
people to maintain the natur a[lOllJex joBngyst e m.
planning app that detects attdcksCO2 emissionsf the trips and transport modasd

uses this information to provide users with a seteofionable mobility challenges

The health and wellness domain is considered a significant, important, and challenging
domain that deserves special attention. Moreover, it has been stated that most of the health
challenges people face today are due ta tlifestyle and can be solved by motivating

them to change their lifestyldq220l. Ther ef or e, researchers be
persuasive systems that could resolve even some small parts of these problems and aid in
true longterm sustainable change would be very valuaf2@0]. In recent years, PTs

have been employed in several health and wellness interventions to promote various health
and wellness objectives, includipgomoting physical activitieg®], encouraging healthy

eating choicefl76], reducing alcohol consumptipr2], and improvingnental health and

emotional wellbeing[10].

The proliferatiom of mobile PT, such as smartphone apps, offers promising opportunities

for deploying health behavioural change interventions that can reach a wider audience than
faceto-face care. Mobile apps for health have clear advantages, particularly in mental and
emotional weltlb ei ng ar eas. First, the apps allow
related to their mental health issues, such as smartphone use frequency, frequency of calls
and text messages, and other-sefforting behavioural data to prevent pse[31], and

the managementf mental health issued00]. Second, the apps allow ugailored

content delivery, such as providing users with timely strategies for coping with their
mental health issues using their sensed informdfiBhand tailoring content based on

user profiles
12



2.2 Persuasive System Design Strategies

Persuasive systems are designed to encourage or influence people to engage in certain
behaviours (e.g., engaging physical activity, eating healthily, and stopping smoking)

[67]. They are widely used in the health and wellness domains to motivate and assist users
in living a healthy lifestyle. Over the years, frameworks and approaches have been
developed to guide the designdaevaluation of PT67], [81], [150]. These frameworks
highlight several persuasive strategies and behaviour change techniques in teehnology
basedinterventions to motivate the desired behavidag&6]. However, thePersuasive

System®Design (PSD) frameworis one of the popular and widely adopted dig43.

PSD framework developed 28 persuasive strategies and classifies them into four
categories: Primary Task Support, Dialogue Support,e8ystredibility Support and

Social Support. Each category consists of 7 persuasion strategies that are proposed to
i mprove the systembbs persuasiveness and t
intended behaviour change objectividd]: Primary Task Support design strategies
support users in carrying out the intended behaviour and make it easy. The strategies in
this category include reduction, tunnelling, tailoring, personalizatiorsnsatitoring,
simulation, and rehearsal. The Dialogue Support design strategies aim ttihdeaeger

active by making the system interactive and providing feedback, hence motivating them
to use the system to achieve the intended behaviour. The strategies in the Dialogue Support
are praise, rewards, reminders, suggestion, similarity, liking, sowilal role. The
Credibility Support category describes how to design the system to be credible and
trustworthy and promote intended behaviour. The persuasive strategies in the System
Credibility Support category are trustworthiness, expertise, surfadiittg, realworld

feel, authority, thirebarty endorsements, and verifiability. By employing these strategies,
interventions can be perceived as more credible and therefore become more persuasive.
The Social Support strategies leverage the power ddlsafiuence to motivate the users.

The Social Support category consists of social learning, social comparison, normative
influence, social facilitation, cooperation, competition, and recognition strategies. The

definition of these strategies present3able 2.1.

13



Table2.1 Definition of persuasive strategies in PSD framework

Primary Task Support
Reduction The system should reduce complex behavior into simple and
tasks for the users to do the targetdyatr
Tunneling, The system should guide the users in change process to bring
nearer to the target behavior
Tailoring The system should offer tailored information for a user group b

on their needs, personality or other factors related to the user g

Personalization

The system should provide personalized content and service

users

Selfmonitoring

The system should track personal data and present a visualiza
the collected user data

Simulation The system should provide means for observing the conne
bet ween cause and effect of

Rehearsal The system shouldeliver means for rehearsing the target behav

Dialogue Suppdr

Praise The system should provide praise for successfully completi
behaviousrelated task via words, images, or sounds

Rewards The system should offer virtual rewards after angomplishment

Reminders The system should remind users of their target behavior during
the system

Suggestion The system should suggest a way to perform the t@ejsviours
during using the system

Similarity The system should remind userslémselves in meaningful way

14



Liking

The system should be visually attractive and contain look ang

that appeal the users

Social role

The system should adopt a social role that support the communi

between users and specialist

Credibility Support

Trustworthiness

The system should provide truthful, reasonable and unb

information
Expertise The system should offer informatiaimat shows experience al
knowledge
Surface The system should have competent look and feel that portrays s
credibility credibility based on initial assessment

Realworld feel

The system should provide information of the organizatior

individualsbehind its content or service

Authority, The system should refer to the individual in role of authority
Third-party The system should give endorsements from -Wwediiwn and
endorsements | respected sources.
Verifiability The system should provide outside sources to verify the accura
its content.
Social Support
Social learning,, The system should all ow user

while they are doing target behaviour

Social The system should enable users to compare their performanc
comparison ot her usersodo performance
Normative The system should gather people who have the same object tg
influence and make them feel norm
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Social The system should allow users to discern other users who are

facilitation the same behaviour with them

Cooperation The system shdd provide the opportunity for users to coopel

together to achieve their target goal.

Competition, | The system should allow user to compete with other users.

Recognition The system should offer public recognition for user who are per

their targeggoal.

2.3 Mental Health and Emotional Well-being

Previously, the mental health care system has concentrated primarily on treating mental
health disorders; nevertheless, it is recognized that this treatmented method cannot
sufficiently address the figy societal and economic costs of mental disord&e3.
Contrary to popur opinion, a rising body of empirical evidence suggests that mental well
being and mental illness are independent, albeit modestly associated, phenomena. To
obtain a comprehensive understanding of mental health, it is necessary to understand the
differenees between mental illness and mental health. According to the World Health
Organization (WHQO]232] mental health is defined as "a state of mental-imeihg that
enables peopletcope with the stresses of life, realize their abilities, learn well and work
well, and contribute to their community." This definition shows that mental health is more
than the absence of mental illnesaurthermore, mental illness is a disturbance in
cognition, emotional regulation, or behavior that is clinically severe. Typically, it is

accompanied with distress or impairment in vital areas of functid@Rig.

Thus, prevention and promotion of mental health have received more attention in recent
years. As result, thfocus of my thesis is on improving mental health among the general

population by promoting positive mental health in people and societies. This approach not
only helps in reducing the incidence of mental illness but also increases the presence of

positive mental health in people and societj282].
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2.4 Personality Theory and HCI

There are various ways for tailoring persuasive strategies in health interventions to
increase their effectiveness. Player type models are one of the methods that can be used
for tailoring persuasive interventiorfsor example, Bartlf§28] classified players into four

types: (1) killers, (2) achievers, (3) socializers, and (4) explorers. BrainHex {i6d¢l

also classified players into seven dimensions that can be grouped into three categories: (1)
skill-oriented consists of Conqueror, Daredevil, and Mastermind. (2) aesihetited
consists of Survivor, Socializer, and Seeker, and (3)goahted consts of Achiever.
Moreover, the Hexad mod¢l4?2] classifies players into seven types: 8geker, (2)
Survivor (3) Daredevil, (4) Mastermind, (5) Conqueror, (6) Socializer, and (7) Achiever.
The models mentioned above are player type models proposed to customizangame
gamifiedexperiencesdowever,some people do not play gambksencetheapp design in

this thesis is not a ganimsed application.

Models such as personality traits generalize to both gamers asghnaers hence is ideal

for tailoring an app to both gamers and +gamers.Personality is a complex and
multidimensional conceptt is the foundation of humamehaviour, and there have been
numerous models proposed to characterize and understand different personality types. As

a result, we selected the FHiractor Model (FFM) modglL86] as the most widely used

model of personality It categorizesindividuals based on five different personality
dimensions. The FFM has®hn to be effective for understanding personality tyjftd3]
andshowspromise in predicting heakltelated behaviorEL87]. It establishes a common
taxonomy that is able to predict the dif
behaviors, ath actiond139]. The FFM consist of five personality traits:

1 Extraversion refers t@eople who areutgoing, expressiveness, seek out new
opportunities, and ambitioi$86].

1 Openness referto people who areurious, imaginative, hold unconventional
values, and creatiVja&86].

1 Neuroticismrefers to people who areervous, fearful, sensitive, distrustful, and

emotionally unstabl§L86].
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1 Conscientiousness refers people who areself-discipline, actively plan, goal
oriented, dependable, and organiE86].

1 Agreeableness referspeople who areonsiderate, cooperative, tolerant, friendly,
caring, and helpf186].

Sever al HCI researchers have use[@9)tande FFM
preferencg183]. Some researchers have also investigated how persuasive apps may be
personalized with respect to individual personality types. For example, Hirsh et al. [26]
investigated the feasibility of tailoring persuasive messages for promoting physical
activity to various personality types. Similarly, Arteaga ef2dl] studied the effectiveness

of persuasive games for promoting physical activity tailored to various personalities. Orji

et al.[169] investigated the variability in the effectiveness of 10 persuasive strategies for
promoting health and well ness across vario
on apps for pmoting healthy eatingl77] and apps for discouraging risky drinking
behaviours[169],[175]. Collectively, the findings from all these studies show the
importance of tailoring the design of apps based on personality to increase their
effectiveness. However, it has also been suggested that the effectivaemess
persuasiveness of these strategies could be dedependenfl67], [L05]. A persuasive

strategy that works for promoting behavior in the area of healthy eating my not work for
physical activity for the same person. Thiadst established this by showing that the
relationship between personality and persuasive features vary across various domains, see
Tables 5.2 and 5.7. To date, no existing work has investigated how persuasive apps for
promoting mental health can be taildr® various personality traits. There is a need for
research focusing specifically on mental health with the aim of investigating the
persuasiveness of various app features and developing models for tailoring mental health
apps to various users dependargtheir personality types. Employing persuasive features
without taking into account users' characteristics could lead to negative consequences. For
example, in a recent study active selbnitoring via an app was found to increase the
likelihood of deprssive episodes in patients with mental disorf&sE Similarly, another

study found that sef r ac ki ng of the wusersd worries t

depression, sadness, nervaess) anxiety46].
18
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Hence, there is a need for an exploratory study into the relationships between features

employed in persuasive mental health apps anebesce r 6 s per sonal ity

2.5 Comprehensive Systematic Review

Advancesm technologies and the possibilitefisusing thenas toosto help and empower
people to take care of thementalhealth and welbeing have opened a new frontier in
mentalhealth care supportsing technologies asagelivery platform formentalhealth
interventions offes the potential to reach large populations and overcome many barriers

associateavith faceto-face care.

Technologybased mental health interventions (TMHIs) have often employed evidence
based psychological therapy as theorefigaheworks programmed for websites, mobile
applications (apps) or mobitgemes. These interventions are structured similar tetéace
face treatment, where contents and skills are taught with the anticipation that users will
use them to improve their lige However, the majority of people cannot use the
intervention's content and skills because they must first know what to apply it to or which
content/skills to be taught THMIs, information and communication technology are used
to support and improve mtl health and welbeing Several studies have developed and
examined he effectiveness daheir TMHIs that targeted various mental health issues,
including general mental healf®6], [32] stress[42], [34], depressior{37], [209], and
anxiety[200]. However, not althese studieseportedsuccessfubutcomes with respect to
achieving their design objectives. Thus teasos why someTMHI studies areffective

while othersare notunclear. This is because md@¥HIs studies focus on th&nal
outcomespaying little or no attentin to the technologgesign features and functionalities
that may contributéo the effectiveness of TMHIs

Thus, in this section, | fill this gap by presenting an empirical review ofeb8s (from
2003 to 2020) of technologyased mental health intervamts studies with the aim of 1.)
answering important questions regarding whether there is a relationship between TMHIs
design features/strategies and their effectiveness; 2.) highlighting and summarizing
emerging trends in the technological interventiosigi® research method, target mental
health issues, persuasive strategies employ@dlidls and dropout rate of participants;
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(3.) uncovering pitfalls of existingHMIs; and finally, (4.) suggesting directions for future

research.

2.5.1Materials and M ethods

| conduced systematic analysis and used thentitative content analysis methatlich
allows for classifying and categorizing the data based on various themes and principles
[189].

2.5.1.1SearchStrategy

For this systematic review, | searched various datab@sgs Elsevier Scopus, APA
Psycinfo, PubMedIEEE, Springer, the ACM Digital Library, and Google Scholar)
ensure sufficient coverage DMHIs across various disciplines such as behavioral science
and mental health, medical and health informatics, health information systems,-human
computerinteracion (HCI). In addition | reviewedthe reference list of the selected
publications to retrieve additional relevant publicatiorise search string usewiclude (
Mental health OR Positive psychology OR Emotional elhg OR Mindfulness OR
Meditation OREmotion OR Low mood OR Mood OR Gratitude OR Grateful OR
Relaxation ORStress ORDepression ORAnxiety) And ( Persuasive Technology OR
Behaviour Change Technology OR Technology OR Digital OR InterneiM@R OR
Application OR Smartphone OR Mobile OR Congnit The search was limited to all
papers published in English from 2 2020becausd-ogg [66] introduced the first
paper in the field of persuasive technology as a seminar paper in06&dingly, most
papers that designed persuasive technotdgnterventionsvere published from 2003
The search resulted in 2236 unique titles, of wtaidBarticles were considered relevant
following a title examination. After reviewing the abstracts of each article, acio6tl

articlesare included in thianalysis
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Figure2.1 PRISMA flow diagram for the study selection workflow

2.5.1.2Eligibility Criteria

| included studies that met the following inclusion criteria: 1) discussed the design and
evaluation ofTMHIs or an evaluation of existingMHIs, 2) published in English between
2008 and 2020The study identification processsummarized in Figure 2.1 RRISMA

flow diagram[126]]. .

2.5.1.3Data Extraction and Synthesis

| extracted the data from the included studies, verifieghd tabulated for review using
a coding scheme that was created and evaluated by Orji and Mb&8itwith some
additional data such as the dropout .ré@reover,| used the PSD model to identify
distinct persuasive strategies incorporated in TMHdnktheselected studie$,obtained
the datsshown inTable 2.2.

Table2.2 CodingScheme
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Identification

Meaning

Study authors

The name of author(s) name who wrote the paper and cono

a study

Study title

The title of the article

Year of publication

When the paper was published

Country

Where the study was conducted

The delivery mode

The way intervention aréelivered to users (welbased, mobile

app, or mobile games)

The target issues (
TMHIs

e.g., hours, days, weeks, months, and years

Evidencebased

therapy

The evidencdased practice employed in the intervention

Behaviour theory

Theory used to informwhat type of persuasive strate

employed in the intervention

Persuasive Strategy

Persuasive strategy employed in TMHIs

Evaluation methods

guantitative, qualitative, or both, including a control grg
using RCT

Duration of| e.g., hours, daysyeeks, months, and years

evaluation

Target audience Age range of participants (Children, Adolescent, young a
adult, elderly)

Number of| Participants who patrticipated in the study

participants

Effectiveness of the

study

Whether the intervention waable to achieve the design gc

(fully successful, partially successful, or unsuccessful)
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Identification

Meaning

Dropoutrate The percent of participants who dropout of the study
Venue Where the study was published
2.5.2Results

The analysis of existingMHIs revealed some interesting insights and trends. Bélow

presenmy findings under various categories

2.5.2.1Technology-basedM ental Health I ntervention by Year and Country

Table 2.3 and Figure 2.2 shdhat a relatively large proportion of empirical studies of
TMHIs were published after 2010 compared to before 2010. There has been a sharp

increase in the number of studies published from 2010 to 2016. The number of studies

published reachetthe peak in 201&nd droppedh 2017before rising agaim 2018 It is

necessary to mention that although the year 2020 seems to have the fewest number of

studies since 2011, this is probably because most studies for 2020 are yet to be published

at the time of this studyhethird quarter of 2020

Table2.3 Technologybased mental health interventions trends by year

Year Studies Total
2003 [233] 1
20042007 non 0
2008 [34] 1
2009 non 0
2010 [228], [113], [152] 3
2011 [192], [144], [77], [37], [82] 5
2012 [62], [118], [226], [135] 4
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Year Studies Total
2013 [223], [42], [64], [151], [197], [4] 6
2014 [138], [198], [5], [134], [107], [129] 6
2015 [32], [79], [137], [68], [87], [156], [116], [195] 8
2016 [193], [1], [46], [96], [83], [89], [70], [111], [149], [76], | 11

[63]
2017 [119], [31], [136], [188] 4
2018 [210], [30], [200], [124], [29], [25], [57], [48], [94] 9
2019 [100], [209], [219], [196], [20], [125], [51], [26], [84], | 10
[234],
2020 [130], [131] 2

18%
16%
14%
12%
10%

8%

6%

Number of the studies

4%
2%

0%

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

years

Figure2.2 Technologybased mental health interventions trends by year

Moreover Table 2.4 and Figure 2.3 shadkat the studies were conducte®ihdifferent

countries, with most of the studieappeningn the USA, 50%. This is followed by the

Sweden andJK with 9%. Australia is in third place, with 8%hereasGermanyand

Canadaarein fourth place with4%. It is important to highlight that most of the studies

happened in developed nations.

Table2.4 Technologybased mental health interventions trends by country
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Country Studies Total
USA [119], [100], [31], [32], [209], [30], [193], [219], [1], [62], | 33
[192], [200], [96], [198], [5], [34], [68], [87], [151], [156],
[197], [228], [37], [125], [152], [89], [70], [195], [76], [63],
[57], [188], [234]
Sweden [137], [138], [134], [233], [89], [135], [136] 7
UK [42], [118], [70], [111], [48], [94] 6
Australia [29], [89], [82], [26], [130], [25] 6
Germany [83], [113], [84] 3
Canada [20], [124], [116] 3
Italy [223], [46] 2
Norway [64], [129] 2
Swiss [210] 1
France [79] 1
Denmark [196] 1
Ireland [144] 1
Austria [77] 1
Netherlands | [107] 1
Finland [4] 1
Brazil [51] 1
Korea [149] 1
Poland [89] 1
Switzerland [89] 1
Malta [89] 1
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Country Studies Total
Singapore [89] 1
New Zealand [226] 1
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Figure2.3 Technologybased intervention for mental health trends by country

2.5.2.2Effectiveness oflf echnologybasedM ental health I ntervention Overall

| examined the effectiveness of the TMHIs based on whether the mtiervevas able to

achieve the design outcomes as reported in the papeessified the effectiveness into

four types: 1) fully successful (all design's goals achieved), 2) partially successful (some

of the design's goals achieved) and 3) unsuccessful f ed t o achi eve t he

4) not specified (not specifying the outcomes of TMHISs).

Figure 2.4 summarizes the results of the effectiveness of TMHIs reviewed siuitlys
overall. | found that of the 69 reviewed studies, 28% studies reporigdstidcessful
outcomes from using the TMHIs. Fifgne percent (51%) of studies reported partially

successful outcomes. Only 9% of all the studies were unsuccessful at achieving their
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intended objective and 13% of the studies did not specify whethertdrgention was

effective or not. The results of the effectiveness of TMHIs are detailed in Table 2.5

m Fully successful ~ mPartially successful ~ mUnsuccessful Not Specified

Figure2.4 Summary results of the effectiveness of the techneb@ped mental health

interventions

Tabe 2.5 Summary results of the effectiveness of the techneb@ped mental health

interventions

Outcomes Studies Total

Fully successful | [62], [192], [200], [144], [5], [42], [68], [151], [37], [51], | 19
[82], [111], [48], [234], [64], [149], [195], [223], [94].

Partially [119], [31], [210], [32], [209], [30], [193], [219], [1], [34], | 35
successful [83], [87], [134], [197], [156], [233], [125], [116], [118],
[113], [4], [135], [26], [76], [25], [136], [84], [57], [138],
[29], [107], [20], [228], [89], [188]

Unsuccessful [137], [96], [129], [70], [124], [77], 6

not specified [100], [46], [196], [198], [152], [130], [63], [226], [79], 9
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2.5.2.3Dropout-rate in TechnologybasedM ental Health I ntervention

Based ormy resuls, 45 (65%) studies reported the dropout rate of their studies whereas
24 (35%) studies did not mention whetlieere were dropouts mot. The dropout rate
ranges fronl(2%) to 666 82%) participants. Figure 2.&hows thabut of the total studies
thatreported dropout rates, 21 (47%) studies reported dropout rates ranging from 2% to
20%, 16 (36%) studies reported dropout rates ranging from 21% to 40%, and 8 (18%)

studies reporting dropout rate more than 40%.

m Drop-out rate from 2%-20% = Drop-out rate from 21%-40% Drop-out rate > 40%

21 (47%)

16 (36%)

Figure2.5 Dropout classification based on range of the dropatet

2.5.2.3.1Effectiveness of technologpased mental health and dropout rate

As summarizedh Figure 2.6put of the total studies thegported their effectivenegsee
Section 42), the unsuccessful studiappearedo have a high meaof the dropout rateof
participants (M= 135.86D= 244.54)compared to successful studies (fully and partially
successful) which had less mean of the dropout rate of partic{fdrt82.19,SD=60.74).
However, the means were not significantly different as determined byteke(t(6.096)
=-1.12,p =.306). The studies that have unspecified outcomes had a 3.5 dropout rate

mean.
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Figure2.6 Comparative effectiveness of TMHIs by the mean of dropout
2.5.2.4Evidencebased Therapy and Behavior Theory Usedto Developthe

TechnologyBased Mental Health Interventions

This section presents the evidetiimsed therapies and belmvtheories used to develop
the TMHIs.

2.5.2.4.1Evidencebased therap
Evidencecbased therapies refer to thewaplds th
settings from welldesigned and weltonducted researdB6]. Evidencebased therapies
have been documented to be directly or indirectly effective for mental reealthvere
used t o devel opTherbsalts ShtvHHatsHo studies nideceviddrased
therapy to develop the TMHIs® content whe
Figure 2.7, psitive psychology exercis€BPE) €.g.,breathing exercises, gratitude) and
cognitive behavioraltherafy (CBT) are the most practices used to develop the content of
TMHIs with 20, and 14 studies respectively. This is followednydfulnessbased stress
reduction(MBSR) and gychoeducatiowith 10 and 9 studies respectively. The fifth place
is acceptance andommitmenttherapy(ACT) with 4 studies. @mporal model (focus on
present) (TM)behavioralactivation (BA), anddialecticalbehaviortherapy (DBT)are in
sixth place with 3 studies dacMindfulnessbasedcognitive therapy (MBCT),stress
inoculationtherapy (SIT)andtransactional model of stress and copjiityl SC) are the
least used with one study for each.
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Figure2.7Evidencebased t herapy used to develop th

2.5.2.4.2Effectiveness of technologpased mental health interventions and evidebesed
therapy

In general, the studies that employed eviddvesed therapies in TMHIs desiggported

91% successful outcomes (fully and partially successful outcomes) and 21% unsuccessful
and unspecified outcomes whereas the studies that did not employ exbidsede
therapies in TMHIs design reported 85% successful outcomes and 15% unspecified

outcomes

| reported the top five evidentmsed therapies most frequently used in TMHIs with
respect to their effectiveness. As showrFigure 2.8,0ut of the total studies that used
each therapy (see Section 4.4.1), psychoeducation and ACT ranked first withdad total
(100%) successful outcomes (including fully and partially successful outcomes). This is
followed by CBT which ranked second with 85%, successful results, and 14%
unsuccessful and unspecified outcomes. MBSR and PPE came at third with 70%

successful outtimes and 30% unsuccessful and unspecified outcomes.

It is worth noting that some of TMHIs are built based on more than one therapy such as

CBT with psychoeducation or PPE with psychoeducation.
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Figure2.8 Comparative effectiveness of TMHIs by evide#mased therapies

2.5.2.4.3Behavior theories and their effectiveness

Behavior theories were used to inform the design of in TMBlialuating the studies
based on the behavior theories they employed slomlys3 studieshat used behavior
theory to inform what type of persuasive strategies were employed in TMHIs. These
theories included: se#fficacy theory[87], goal setting theory and sadfficacy theory
[116], and seHdetermination theory76]. Selfefficacy theory was used in two out of

three studies.

With respect to the effectiveness, all 3 (4%) studies that used behavior theory reported
partially successful outcomes where&s(86%) studies that did not use behavior theory

in TMHIs reported 18(27%) studies full successful outcomes, 33 (50%) studies partially
successful outcomes, and 15 (23%) unsuccessful and not specified outcomes (see Figure
2.9).
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Figure2.9 Comparative effectiveness of TMHIs by behaviour theory
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2.5.2.5Persuasive Strategy Employed in TechnologyBased Mental Health

Intervention

Overall, | found 27distinct persuasive strategiess e d

n

t he

diretkei

studiesreviewed As shown in Figur@.10, selfmonitoring and feedback (53 studie}

gn

reminders (n37 studiey and personalization (23 studiey emerged as the most

commonly employed strategies TMHIs. These are followed by suggestions with 1

studies, expertise with 12 studies, and expertise with 12 studies.
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Figure2.10 Persuasive strategies employed by technelmged interventions for mental health
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It should be pointed out thanhe studydid not employ any type of persuasive strategy
[188], 14 studies only employed opersuasive strategy out of which 5 studiegployed
only selfmonitoring [31], [79], [113], [219], [32], 5 studiesemployedonly reminder
[124], [77], [226], [149], [57], 1 study erployed only distraction[223], one study
employedonly social role[228], and one study employed only personalizafi®8] and

57 studies employed more than gegsuasive strategy.

2.5.2.5.1llmplementation opersuasivestrategies
| present the variougniplementation ofsome persuasivstrategies inTMHIs in this

section.Table2.6 shows the different implementations of persuasive strategies.

Table2.6 various implementation of persuassteategies

Persuasive Implementation

strategy

Self-monitoring 1. Selfmonitoring and feedback in TMHIs were implementec

and feedback being able to track the symptoms or mood by answering
of questions using multiplehoice options or by using
horizontal slide scale

2. - Tracking thoughts or comments in TMHIs was implemer
by allowing users to enter their thoughts, feeling using the
or audio recording

3. There are a few studies that implemented -&nacking which
passively collects sensor lmg data including accelerometsg
microphone, location, and communication information to if
behavioral and contextual patterns (speech, activity, SMS
call log ) and locatiof31], [1], [196], [37].

4. The collected information is visualized in a mood ddi2p],
[111],mood cloud[84] statisticsformat [137], [135], [138],
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Persuasive

Implementation

strategy
[151], [134],, or graphical feedbadKk6] (see Figure.11), or
alongside with contextual informati¢&2].
Reminder There are various ways that reminders have been implemen

TMHIs which are directly dependent on the technolog

platforms used in delivering the intervention

1. Remincers in the wetbased TMHIs were mostly implement
as emails, SMS messages, or phone calls that remind th
to engage with the interventions and perform the behavior
as doing their meditation.

2. Reminders in mobikdased TMHIs applications were dgsed
as auditory signals and visual notifications that appear o
mobile screen[100], as a small box that remains visil
throughout the daj209], or as a banner that pops up on
phone screen and swiping the banner took users to tHedp

It is worth noting that most TMHIs that included reminders did

mention how the reminder was implemented

Personalization

1. Based on users' sathtings of the issue, the app provic
suggestions on how to manage their mental health issue
support statements in written text with images, audio clip
videos [100]. Moreover, the interent i onso
personalized based on user data collected in survey que
[5] [129], [82], the app cheeclkh assessmentl25], U S
symptom profile[29], and user 6[436]iomnby
continuously asking to select among different response op
[83].
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Persuasive

strategy

Implementation

2. when users report their mental healthijpeons or select fron
menu listing problems, the app guides the user througt
skills [193] or suggests activit}26] that is most kely to be
relevant to the user's particular issue at that moment.

3. Based on the user's data, the therapist/supporter pra
personal guidance and encouragement to keep usin
program[62]. Also, they can send short text messages tq
user through the messaging system to support fhawj.

4. Based on the user's progress in the app, the app
personalized messages to remind the user of his/her goal
skills he/she has acquirg¢2D0]. Based on the unusual mood
users, a message would pop up to suggest activities tha
hel37].

5. By analyzing usersd6 facia
their SMS messages, the app provides users with conter|
encourages them and increases their engagd@ejnt

6. The user receives personalized feedback at each stage
intervention[87], or personalized video feedback based or
user 6s [I9F.ogr es s

7. The user's goal difficulty is modified based on the us

immediate previous performanfEL6].

Suggestion

Most TMHIs studiesthat employed suggestions strategy in
design of their intervention did not specify how it w
implemented. Only a few studies reported their implementatic

the suggestion strategy.

1- The suggestions strategy was designed in a form of s

sequenes containing mental health issues manager
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Persuasive

strategy

Implementation

suggestion§30] or as a menu thdas a list of suggestions on hq
to manage mental health issues or how to do mindfulness in
activities. [65],[62].

2- Suggestions can appear as a-pppmessage on the phone
suggest doing a task or an activity such as breathing if the use
reported a negative mood or is unwilling to use the interven
[37].

Expertise

In all TMHIs studies that employed expertise strategy in t
design, they implemented expertise strategy as
psychoeducational video of an expert narrator such as M
Linehan, the inventor of DBT200].

Rewards

TMHIs provide rewards in various forms. Some TMHIs stu
provide rewards in form of poin{48], [130], [195], [200], badges
[1] [130], j, token[20], and a virtual ros§4]. Only 2 TMHIs
studies implemented rewards by allowing users to unlock 1
content (such as more activitigg2], or more meditation sessio
[200]) as a way of rewarding users for behavior or t

performance.

Customization

Customization was employed in TMHIs by allowing users
incorporate their music, photos, and contacts in the [&p§],
create their activityl] and toolkit[94], custom reminderfElL44],
and the layout of the app2], [63], choose their avat§200], [131]
and their favorite icon s¢76], add new values arathavioursn
the apg135].

Normative

influence

In all TMHIs studies that employed normative influence in t
design, they implemented it as a means for social interaction
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strategy

Implementation

form of community forums where users can communi
anonymously with other users in the system.

1- Users can respond anonymously to another user's conte
"like" and showing how many users liked6e].

2- The forum allows no threads to make it simple for the ug
users are allowed to choose a nickname to use the forum, ang

are ordered &fm most recent to least recé¢nd].

Social facilitation

Userscan see otherpeepd s recent behavi
value orbehaviourg135].

Praise

Praise was emplogein TMHIs as encouragement words (i
AYou are doing gr e[axR]p200]fiL34h a

Punishment

The punishment was implemented in the form of a flame that
off when users are not able to relax, and users must staféye
It is also implemented as a bar that turns to red if users missg

target[1].

Tunneling

1- Tunneling was implemented in TMHIs in the form of guida
on how to use the app to achieve a specific activity in line witl
desired mental health outcome (e.g., how to medifa&d) [134],
[42].

2- It was also implemented in the form of guidariier user on wha
the next module or activity that he/she needs to do by numb
their order (see Figur212), or sending a hyperlink to theknaail
[64], [151], [87], [156], [233], [29], [4].

3- It was implemented as a cat avatar that guides the users tH

the challenges and sekporting
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strategy

Social The social comparison was employed as Leadeddd8i

comparison

Social proof Social proof was employed as a message that users receg
encourage the completion of a higher number of activ
ACongratul ations! Most part
onDay l!Howmanwi | | you codd).l et e |

Liking Liking was employed as a me

amazing and are making great progress completing ac
kindness! This cute puppy asks you to complete all 5 actiy
today 8].

Commitment

The commitment was employed as a message that users 1
AYou have already compl eted
the Top 5 Leaderboard! Let o

your performance and c M8&pl e

Scarcity Scarcity was employed as a
not many chances left to complete all 5 activities. Will,
compl ete all [48]f them today?

Reciprocity Reciprocity wasenijpoyed as a message
participants complete 150 activities today, everyone will receiv
extra [p8i nts! o

Authority Authority was employed as a message that users receive eve

A Di d knpws? lExperts suggest taking part in at least 5 king

activities a day. Wi ll you
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+
" 1. Aware

Average

° Pleasure P Mastery

m Figure2.12 Activities are numbering by theit

order (Tunneling strategy) [2].

Figure2.11 collected data is visualized in

graphicafformat (feedback strategis6]

2.5.2.5.2Effectiveness of technologpased mental health angkrsuasivestrategies

Table2.7 and Figure.13 indicate that TMHIs employirgpme strategies tend to be more
effective than othershowing there is possibly a relation between the strategies employed
and the effectiveness of TMHIs. Howeviereported the top ten persuasive strategies most
frequently used in TMHIs with respect to their effectiven@ssshown in Tabl.7 and
Figure2.13, out of the total studies that implemented each persuasive strategy (see Section
45), Tunneling and expertise strategies ranked first with a total of (100%) successful
outcomegincluding fully and partially successful outcomeEBiis is followed byewards

and customization, which ranked second and third with 92%, and 91% successful results,
respectively. Social role and reduction came at fourth with 89% successful outcomes each.
Suggestion ranked at fifth with 84% successful result. Finally, tpethoee most
commonly employed strategies in TMHIs selbnitoringand feedbackreminder,and
personalization ranked the leastgarding effectiveness with 78%, 76%nd 79%

39



successful outcomes respectivetiowever, this is possible because they are eyapl in

more studies than others.

Table2.7 Comparative effectiveness of TMHIs by persuasive strategies

Persuasive Fully Partially Unsuccessful Not Total
strategies successful | successful studies specified
studies studies studies

Selfmonitoring | [62], [192], | [119], [31], | [137], [96€], | [100], [46], | 53
and feedback | [200], [144], | [210], [32], | [129], [70] [196],

[51,  [42], | [209]  [30], [198],
[68], [151] |[65],  [193], [152],
[37], [51], |[219],  [1], [130], [63],
[82], [111], |[34],  [83], [79],

[48],[234] |[87], [134]
[197], [156],
[233], [125],
[116], [118],

[113],  [4],
[135],  [26],
[76],  [25],
[136], [84]
Reminders | [200], [144], | [209],  [30], | [96], [124], | [100], 37
[51,  [42], | [83],  [87] | [77], [129] | [196],
[64], [68], | [197], [233], | [70] [152], [226]

[151], [37], | [125], [116],
[51], [82], | [118],  [26],
[149], [48], |[76],  [25],
[234] [136], [57],
[32],
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Persuasive Fully Partially Unsuccessful Not Total
strategies successful successful studies specified
studies studies studies
personalization| [62], [200], | [193], [138], | [137], [96], | [100],[196] | 23
[51.  [37], | [34],  [83] | [129]
[82] [87], [197],
[29], [107]
[125], [116],
[135], [26],
[136],
Suggestion [62], [192], | [193], [34],|[137] [100], [63], | 19
[42], [68],|[233], [107],
[151], [37], | [125], [135],
[82],[195] | [136],[30]
Rewards , [62], [200], | [20], [209], [130] 9
[195], [48] | [1], [4],
Expertise [200], [42], |[87], [197], 12
[68], [111], | [156], [29],
[94] [4],  [136],
[118]
Custaomization | [62], [200], | [119], [1], [63], 10
[144],[94] |[83], [135],
[76],
Tunneling [42], [64],|[87], [134], 10
[151] [156], [233],

[29], [89], [4]
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Persuasive Fully Partially Unsuccessful Not Total
strategies successful | successful studies specified
studies studies studies
Social role [62], [200], | [83], [228], |[96] 9
[51,  [64], | [136]
[94]
Reduction [200], [37],|[233], [4], [198] 8
[111], [195] | [135],
Goal setting [200], [195], | [119], [210], [196] 8
[48] [34], [116]
Encouragemen] [151] [30], [134], | [137] [100], 7
[197], [76]
Normative [62], [195]|[107], [76] [70] 6
influence [48]
Praise [192], [200] | [134], 3
Trustworthiness [64], [94] [89] 3
Punishment [1], [20] 2
Realworld feel [197], [156] 2
Distraction [223] [210] 2
Social [87], [135] 2
facilitation
Simulation [46], 1
Social [48] 1
comparison
Social proof [48] 1
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Persuasive Fully Partially Unsuccessful Total
strategies successful | successful studies
studies studies
Liking [48] 1
Commitment | [48] 1
Scarcity [48] 1
Reciprocity [48] 1
Authority [48] 1
M Fully successful ~ ® Partially successful Unsuccessful Not Specified
Authority m
Reciprocity mm
Scarcity mm
Commitment
Liking wm
Social proof mm
Social comparison wm
Simulation
Social facilitation g
Distraction wimin
Real-world feel mgmm
Punishment mgm
Trustworthiness s
Praise mgegn
Normative influence  nnge—e
Encouragement ime—"m—" ]
Reduction e——ge—
Social role  S—.Se———
Goal setting - gu———
Rewards —e—]
Customization —j—e—"
Tunneling  ng———e—
Expertise S aSe———
Suggestion
personalization 3 2
Reminders 4
Self-monitoring and feedback 27 4
0 10 20 30 40

Figure2.13 Comparative effectiveness of TMHIs by persuasivategies

2.5.2.5.3The relationship between the effectiveness and the number of persuasive strategies
With respect to the number of persuasive strategies in TMHIs and their effectidieness,
found thatof the 13 studies that employed one strategy, two studiegedporsuccessful
outcomeg124], [77](both employed only reminder), and two studies reported unspecified

outcomes (selfmonitoring [79], reminder[226],) and 9 studies reported successful

Number of the studies

outcomes (either fully or partially).
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To examine whether there is a relationship between the number of persuasive strategies
employed in the TMHIs design and tAéMHIs effectiveness) per f or med Pear ¢
correlation betwen the TMHIs effectiveness and the number of persuasive strategies. The
results show that there is a weak correlation between the number of persuasive strategies
and theTMHIs effectiveness; r = .306 (weak correlation), n = 69, and p = 0.01h&e,

is a significant correlation between the number of persuasive strategies and TMHIs

effectiveness, but this correlation is weak

2.5.2.6Delivery Mode ofMental Health I ntervention

Based ommy findings, thetechnologyplatform used taelivermental health interventien
to the users falls under five categories: mobile applications, website interveatiohs
social network, both mobile applications and website interventj@ml wearable arttie
mobile neurofeedback systemAs shown in Figure.14, asignificant number of the
studieq38 studies) were mobile applicatidieiowed by website interventions and social
networls (24 studies)Six studiesvere deliveredbothasamobile application and website
intervention There was onlyne study that wadelivered viaa wearable and mobile
neurofeedback systenit should benoted that 6 studies involved therapist or coach
supports duringhe TMHIs use[219], [192], [144], [5], [134], [200]. Table2.8 presents

various classifications of mobile applications based on their main functions.

Website and social network interventions _ 24

Both mobile application and website - 6
intervention

Wearable, mobile neurofeedback system I 1

0 5 10 15 20 25 30 35 40

Number of the studies

Figure2.14 Technology platform used teliver mental health interventions
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Table2.8 Common classification of reviewed mobile applications for mental health

Classification | studies Description

Based on Main

Functionality
These [31], The app allows users to answer momentary assess
applications [32], digitalselfr e port questi onnair
(apps) are [1]. Eachquestion shows on a single screen with touchsc
designed for the response buttons underneath. When a user choose
early taps on a response, the next question shows on ¢
identification  of screen. The system also gathers multimodal behav
warning signs thal sensing (physical activity, geospatial aityivand speect
are associate frequency and duration) and device use (
with increaseq (telecommunication, app use, and phone unlq
risk for mental continuously31].
health issues
IA-based Chatbg [94], The app is a fully automated conversational agent
apps are designg [136], | uses a user interface (Ul) that is similar to a
to help users tq [96]. messamg app. The conversations are focused
develop positive insights, strategies, and activities related to the fiel
self-expression positive psychology which help the user reflect up
learn and practics learn and practice these small strategieshkatdhviours
some strategies. The user can reply via writing comments picking

elements either from a list or from a fixed set of re
options[136].

These apps ar [79], The app consists of mood reporting scales and m
designed to tracl [152], | therapies. The mood reporting scales included the M
user so6 ,4[63], Map and singlalimension mood scales for happine
mood, thought) [130], | sadness, anxiety, and anger. All scale entries were
and provide user| [200], | viathe touch screen. The app logs theetand date of a
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Classification | studies Description
Based on Main
Functionality

with the| [25], user interactions. When a user places a fingertip of
information and [137], | appropriate location on the Mood Map, a red dot app
instructions they [138] | to indicate the user's mood at the time of the experig
need to practice. Users are prompted for reporting their moods. C
participantsrecognized their moods, they could acc
the mobile therapigd.52].

Based on thq [100], | The DBT Coach app contents from all four mody
user 6s al30], (mindfulness, distress tolerance, emotion regulation,
or problem tha{ [193], | interpersonal effectiveness skills). The initial screer
the user report, th| [192], | the app assesses ffifeach distress and urges to ha

app directs thq [26] oneself using a horizontal slide scale. By clicking on

user to specifig ABegin Session. o0 button,
coaching o] and the option to directly select the skill they wante
provides them use is displayed. Based on user selection, the app ¢
with  strategies the user to the skilinost likely to be relevant to the
suggestions, an particular situation at that moment. If the skill does
skills that are help the user, further coaching is provided before b
tailored to what redirected to either the main menu or ending the ses
the user report. At the end of the session, the app agairsdkk user t¢

rate distress and urges to harm oneself, and

helpfulness of the sessi@1O3].

2.5.2.6.1Effectiveness of technologpased mental health interventions based on delivery mode
Figure 2.15 demonstrates the effectiveness of TMidtscerningthe type of platforms
used in delivering then©f the 38 studies employing mobile applicatioh$ound that27

studies reported successful results; thdtdstudies with partially successful a@dtudies
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with fully successful results. Howevet,studiesreported unsuccessful outcomes and 8
studies did not report outcomes regarding the effectivendssiof MHIs. For the website

and social networks, out of 24 studadivered via this platform7 studiesrepored fully
successfutesults 14 studies showed partially successfutcomesand only 3 studies

were not successfullhe studies that used both nilebapplicatiors and website for
deliveling the mental health interventipall reported successful outcomes. Precisely, 4
studies were fully successful, and 2 studies were partially succeRséue is only one

study that used a neurofeedback systedhitareported partially successful outcomes. The
interventions that involved a therapist or coach for support reported successful results (4

fully successful outcomes and 2 partially successful outcomes).
M Fully successful Partially successful Unsuccessful Not Specified

wearable and mobile neurofeedback system
Both mobile app and website n

Website and social network

Mobile app “

0 5 10 15 20 25 30 35 40 45
Number of the studies

Figure2.15 Comparative effectiveness of TMHIs by platform

2.5.2.7The Target Issuesof Technology-Based Mental Health Interventions

The results show that4TMHIs target a specific mental health issue whe&&ental
health interventions target a combination of mental health isAsgs.esented in Figure
2.16, asignificant number of the included studies addressed streXg(mentalwell-
being and happiness (84, and depressior(n=20) followed by anxiety 1i=11).
Furthermore, some studies use TMHbr general mental health issugs=8) such as
managingworry, mood, sleep quality and so ,oself-harm/selfinjury (n=4), post
traumatic stress disorder (PTSD) 8)=substance abuse (n=2X)orderline personality

disorder (BPD)(n=2), anbipolar disorder (BD) (n2). It is worth mentioning that some
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studies investigated other issues along with mental health problems such as work/class

productivity, engagement, and adherence.

Serious mental illnesses m 1
Schizophrenia = 1
Psychotic relapse m 1
Bipolar disorder (BD) wmm 2
Borderline personality disorder (BPD) mmm 2
Substance abuse. wmm 2
Posttraumatic stress disorder (PTSD) m—m 3
Self-harm/self-injury  — 4
General mental health issues T g
Anaxity m——— ]]
Depression 20

Mental well-bing and happiness 24
Stress 25

) 5 10 15 20 25 30
Number of the studies

Figure2.16 Mental health targeted by TMHIs
2.5.2.8The Study Method Used by TechnologyBased Mental Health

Interventions

2.5.2.8.1Data collection and study design

Table2.9 summarizes the methodology employed by the reviewed papeusd thathe
guantitative method emerged as the dominant matkedn evaluating the effectiveness

of TMHIs. Of all the studies39 studies employethe quantitative method in their study.
The most commonly used approach f@athering quantitative data wasa
guestionnaire/survey araifew studies collected additional quantitative data via logged
data of userds behavi or astudiessmpoyinghemixed a g e .
methodsapproach;,combining both quantitative and qualitative approachssdin 28
studiesOnly two studies usedfully qualitative method which is the least popular method

of evaluating TMHIsInterviewing is the mostommonlyused qualitative method in the
reviewed paperdVith respecto randomizedcontrolledtrials (RCT) and using a control
group to evaluate thEMHIs, | found that42 studies employed RCT whereas fudies

did not. Furthermore,Sstudies included a control group and 34 did not ireludontrol
group for comparison with the intervention group. Of all tbes®@idies that included a
control group, 21 studies used a waitlist control group (WLC) (a group of participants who

do not receive the intervention during the experiment, but whpuaren a waiting list to
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receive the intervention after the active experimental giodpneg, wheras# studiesout

of 35 involved an active control groupThe active control group receivesother
intervention, facdo-face treatment, or the same in&mtion of the experimental group
with somealteration.

25.28.1.1 Effectiveness of technolodpased mental health interventions based on data
collection and study design

As Table2.9 and Figure2.17 explain, out of the39 studies that used a quantitative
approach foevaluation, 0 (26%) reported fully successful outcomes (64%) reported
partially successful outcomesnd 4 (10%) reported unsuccessful and unspecified
outcoma. However, of the studies that used the mixhafquantitative and qualitative
evaluationapproach, a total of 9 (31%) were fully successf0l(38%) were partially
successful, and 9 (31%) were unsuccessful and not specified. The two studies which used

only a qualitative approach reported unsuccessful and unspecified outcomes

With respect taRCT, out of the 2 studies that employed RCT, 7 (16%) reported fully
successful outconse 20 (49%) reported partially successful outcomasd 6 (14%)
reported unsuccessful and unspecified outcomes. However, out of the 38 studies that did
not use the RCTa total of 2 (34%) were fully successful,51(42%) were partially
successful, and 9 (24%) were unsuccessful and not spe@éed Table2.9 and Figure

2.18 These results show that there are no differences between the studies that used the

RCT approachrad others that did not regarding the effectiveness of TMHIs.

With respect to a control group, out of the 14 studies that employed an active control group,
3 (24%) reported fully successful outcomes, 9 (65%) reported partially successful

outcomes, 2 (12%pported unsuccessful and unspecified outcomes whereas out of the 21
studies that employed a WL control group, 5 (23%) reported fully successful outcome, 13
(64%) reported partially successful outcomes, 3 (14%) reported unsuccessful and
unspecified outcomesHowever, out of the 34 studies that did not include a control group,

a total of 11 (32%) were fully successful, 13 (38%) were partially successful, and 10 (29%)

were unsuccessful and not specified (Té&¥eand Figure.19).
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Table2.9 Study methodologies used by technoldmsed mental health interventions

Studies with | Studies with | Studies with | Total
Successful Partially unsuccessful
outcomes successful /unspecified
outcomes outcomes
(223], [192], [5], | [119], [31], | [79], [137], | 39
[42], [64]. [51],
[111], [149], [105], | [210],  [32], | [124], [77],
[234],
[219],  [1],
[138], [34],
[83], [134],
[156], [197],
Quantitative [233], [29],
[107], [125],
[116], [118],
Data [113],  [89],
Collection [26], [25],
[571,  [84],
[188]
Qualitative [100], [198], 2
[62], [200], | [209], [30], | [46], [196], | 28
_ [144], [68], | [193], [20], | [96], [129],
Mixed
[151], [37],|[87], [228], | [152], [70],
methods
[82], (48], | [4]. [135], | [130], [63],
[94], [76], [136], [226],
[5], [64], [68], | [119], [31],|[100], [137], |42
RCT Yes [151], [51], | [210], [209], | [77], [129],
[149], [195], [138], [34], | [70], [226],
[83],  [87],

50




Studies with | Studies with | Studies with | Total
Successful Partially unsuccessful
outcomes successful /unspecified
outcomes outcomes
[134], [156],
[197], [228],
[29], [125],
[113], [89],
[76], [136],
[84], [188]
[223], [62], | [32], [30], | [96], [79], [46], | 36
[192], [200], | [193], [219], | [196], [198],
[144], [42], | [1], [20], | [124], [152],
No [37], [82], | [233], [107], | [130], [63],
[111], [48], | [116], [118],
[94]. [234], [4], [135],
[26], [25], [57]
[223], [68], | [138], [87], | [137],[226], 14
[51], [197], [29],
Active [116], [89],
[76l,  [57],
[188]
Control [5], [42],[64], | [119]. [210], | [124], [77], | 21
group [151],[195], |[209], [20], | [129],
[34],  [83],
WLC [134], [156],
[228], [233],
[113], [136],
[84]
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Studies with
Successful

outcomes

Studies with
Partially
successful

outcomes

Studies with
unsuccessful
/unspecified

outcomes

Total

No control

group

[62],
[200],
[371],
[111],
[48],
[234],

[192],
[144],
[82],
[149],
[94],

[31],
[30],
[219],
[107],
[118],
[135],
[25],

[32],
[193],
[1],
[125],
[4],
[26],

[100],
[46],

[79],
[196],
[96],  [198],
[152],  [70],
[130], [63],

34

Studies
=
wu

Quantitative

W Successful outcomes

B Unsuccessful/unspecified outcomes

Mixed methods

B Partially successful outcomes

Qualitative

Figure2.17 Comparative effectiveness of TMHIs by datdlection
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Figure2.18 Comparative effectiveness of TMHIs by conducting RCT
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B Successful outcomes B Partially successful outcomes

® Unsuccessful/unspecified outcomes

Figure2.19 Comparative effectiveness of TMHIs by including congaup (CG)

2.5.2.9Duration of Evaluation

Regarding how long the TMHIs were evaluateéhund that the duration of evaluation
varied substantially, ranging from 25 minutes to 14 mondlssshown in Figure 2.20,
more than half reviewed studigg(54%) evaluatedhe TMHIs from 1 month to 3 months,
20 (29%) studies for less than one month, and 10 (14%) studies from 3stmBtmonths
and two(3%) study from 6 monthto a year In the majority of the studie$2 (75%) did

not conduct a followup study after the original study in order to see if the intervention
was still effective. Consequently, it is difficult to establisalong-term effects of TMHIs

from reviewed studies
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6 months < Duration < 1 year . 2

3 months < Duration < 6 months _ 10

Number of the studies

Figure2.20 Duration of evaluation

2.5.2.9.1Effectiveness of technolodpased mental health interventions based on duration

As Figure2.21 explains, out of the 20 studies that evaluated the TMHIs for less than a
month, 11(55%) studies reported fully successful outcomes, 5 (25%) reported partially
successful outcomes, and 4 (20%) reported unsuccessful and unspecified outcomes. Of the
37 studes that evaluated the TMHIs between a month and less than three months, a total
of 19 (51%) were fully successful, 13 (35%) were partially successful, and 5 (31%) were
unsuccessful and not specified. Moreower, of the 10 studies that evaluated the TMHIs
between three months and less than six montf@)%) studies reported fully successful
outcomes, 3 (30%) reported partially successful outcomes, and 1 (10%) reported
unsuccessful and unspecified outcomes. Finally, only two studies that evaluated the

TMHIs between six months and less than one year reported fully successful outcomes

6 months < Duration £ 1 year .

3 months £ Duration < 6 months _1

0 5 10 15 20 25 30 35 40

m Fully successful ~ m partial successful Unsuccessful not spacified

Figure2.21 Comparative effectiveness of TMHIs by duration
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2.5.2.10Study Participants and Sample Size

Similar tothe study duration, the sample size (number of participants in the evaluation of
the TBMHIs) also differed greatly. The sample size ranges from 1 to 855 participants, with
a mean samplsize of 155 $D=202.2) participantsHowever,one study wasconducted
in stages witta sample size that asvaried at each stag&00]. In such cases,report a
combined sample size from all stages. Tbavenience sampling methedhs the most
recruitingmethod used in most studiesrézruitparticipants fronthegeneral population,

academic communities, company communities, specific hosptalia online forums

As shown in Figure.22 45 studies are targeted at adult3, studies involved young
adulss, only 5 studies are targetspecifically at children and adolesceand Studies did

not specify the target audience

voungAcuit || -
Adolescent + Children - 5
notspecified [ s

0 10 20 30 40 50

Number of the studies
Figure2.22 Targeted age demographic

2.5.3DISCUSSION

The purpose of this study is (1) to evaluatestfiectiveness of TMHIand the relationship
between effectiveness and design strategies empld®edo summarize and highlight
trends in the effectivenesd TMHIs by dropoutrate, employed persuasive strategies
evidencebased theapy, behavior theoryneployed,the technologylatformfor delivery,
themethodology used; and (3) to uncover pitfalls and gaps in the reviewed paper that could

be leveraged and used to infofature TMHIs design.
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2.5.3.10verall Effectiveness of TechnologyBased Mental Health

Interventions

Overall 79% of thearticles thatl reviewed in thisstudyreported successful outcomes,
whether fully or partially successful, whigdihows thatechnologybased mental health
interventions areffectiveoverall.Only 9%of thereviewed studiesepotedunsuccessful
outcomes.There were no speaddi reasons fothe unsuccessful results of these studies
because each study haddifferent population, targeted different issuand used a
different method, strategietherapy,and technology platform that may contribute to
unsuccessful outcome&or example two of the unsuccessful studie$l29], [70]
highlighted a high dropout of participants, 91% and 82% respectively which could be a
reason fothe ineffectiveness of the TMHIVloreoverthree of these unsuccessful studies
used mobile adpcations for delivering the intervention whereas the other three used
websites and social network Therefore, it is difficult to establish the actual reasons for
the ineffetiveness of the TMHIs that reported unsuccessful resthis.target audience,
their behavior change, and persuasive stratigprepancycould be other reasons for the

ineffectiveness of the TMHIs asported iN162).

2.5.3.2The Relationship Between DropoutRate and the Effectivenessof

Technology-Based Mental Healthinterventions

The analysis shows that the unsuccessful studies appeared to havesarmedn of
dropoutrateof participantdM= 135.86)comparedo the fully successful stuqi=48.6)

and partially successf(iM=23.3). That means that there is a relationship between the two.
This suggestthat high dropout could be an early indicator that a TMHI would not be
successful. This is probably because users are more likely to quit using a TMHI if they
find it not useful or usable with respect to helping them achieve the target mental health
goal Moreover, technology issues and irrelevant and incomprehensible content could be

other reasons farsers tadrop out of an eHealth interventi¢I27].
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2.5.3.3The Relationship Between the Effectiveness of Technology-Based

Mental Health Interventions and Persuasive Strategies

In the present review, various persuasive strategies were identified that were used to
achieve positive mental health outcomes. With respect to the studies emplogingspe
strategies, and reported successful results, whether fully or paitfallyd that tunneling

and expertise strategies ranked first with a total of (100%) successful outcomes, followed
by rewards and customization, which ranked second and whittd 92%, and 91%
successful results, respectively. Although -setfnitoring and feedback, remindeend
personalization emerged as the most commonly employed strategies in TMHIs, they
ranked the least of the top ten persuasive strategies regardingyeffess. However, this

is possibé because they are employed in more studies than others

It is also necessary to highlight the fact that most the TMHIs employed more than one
strategy to achieve the targeted mental health outcomes and only 14 studmsdrape

strategy. There was a weak correlation between the number of strategies and the
effectiveness of the TMHIs. This is possiblecause the effectiveness was based on not
only the persuasive strategies emterdyed bl
the method used to deliver the interventighepopulation andthetechnology platform

There isa lack of a clear description of how the strategies are implemented in the
intervention i n revi ewed papers.onTMHI s 6
effectiveness of t he i n tsahrough nhese dechbicddogyc ont e

platforms more than the tedbal design aspect (e,gpersuasive strategles

2.5.3.4The Relationship Betweenthe Effectivenessof Technology-Based

Mental Health Interventions and the Technology Platform Used

Mobile applications wrethe most dominant technology platform used, with a total of 53%
of studies, followed by website and social networks, using both mobile application and
website, and wearable and mobile neurofeedback sgstémch had a total of 33%, 8%,

4%, and 1% studies respectively. Therefore, it is very clear that therfslsiost dominant

technologies employed in the reviewed studiesamobile applicationsThisis expected
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since it makes it possible for users térack their moods and though&nd use the
interventions within their environment and duriagtical moments of their daily Vies.

This corroboratemy findings, whereby 8% of the studies that employself monitoring

and feedback strategies reported successful outcomes (fully and partially), and 76% of the
studies that employed reminder strasgreported successful outcomes (fully and
partially). These findings suggest that tracking mqasd thougtts in their dayto-day

lives andafter performing activities and a simple nudge such as a reminder to do these
activities (e.g., breathing exercise) could encourage people to improve their mental health
This is understandable, taking into account thapfeeare always busy these days. So,
even when they have the good intention to perform some posdiivty to improve their
mentalemotional health, they can easily forgetr that reason, a simple reminasuld
encourageusers to do their exercis@hat explains why the mobile platform is the

dominant platform for delivering mental health interventions.

| also found thathe studies that used mobile applications reported more successful
outcomes compared to the studiestusedthe website and socialetworks. It seems that
mobile applications aranattractive and promisinglatformfor delivering mental health
interventions Because of their ubiquitous natutkey can easily be used for pigttime
interventioni intervening at the point of needdaallowing the implementation of timely

strategies.

2.5.3.5The Relationship Betweenthe Effectivenessof Technology-Based
Mental Health Interventions and Behavior Theory, and EvidenceBased

Therapy

Theresults reveal that 96% of the studies reviewed did not use any behavior theory to
inform the design of theiTMHIs or did not mention the theory employdRkliance on
evidencebased practices and simplicity of the interventions might be the reasong for no

using a theoretical basis for health intervention developasergported bj190].

Considering that the majority of the reviewed studies did notmséhaory, it is difficult

to draw conclusions on the relationship between employing behavior theory and the
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effectiveness of TMHIsHowever, based on whathave, a total of & (96%) of all the
studies employing no theory their TMHIs design51(77%) stdiesreported successful
outcomes, whether fully or partially successful, while 154 reported unsuccessful
outcomesor did not speciy the outcomesRegarding the studies employing theories (3
studies), all of them reported successful regtutly and partially successful)So, it seems
that the use of behavioral theories to inform what type of persuasive strategisedn
TMHI design might enhance the effectiveness of TMiIgromoting positive mental
health and reducing negative onResearclinas shown that interventions based on theory

tend to be more effective than [i1IbBlose based

With respect to evidendeased therapythe results showhat 56 (81%) of the TMHISs'
studiesweredeveloped based on evideruased therappMo st TMHI 6s content
based orpositive psychology exercisé®PE) andcognitive behavioraltherapy(CBT)
with 34% and 24% respectivelyhe studies that employed CBT and PPE in TMHIs
contentreported67% and 86% successful results, respectively. This is followsd
mindfulnessbased stress reductigMBSR) with17% and the studies that employed it
reported70% successfubutcomes Psychoeducatiorand acceptances and commitment
therapy (ACT) were employed ia few studies with 10% and 7% studies respectively.
However,the studies that usegdsychoeducatiorand ACT reported(100%) successful
outcomes (including fully and partially successful outcom@®m my results, it is clear
that there is a relationshifpetweenthe type of evidencebased therapy and the

effectiveness of TMHIs

2.5.3.6The Relationship Betweenthe Effectivenessof Technology-Based

Mental Health Interventions and Study Design

Theresults show that most of the studies that used a quantitative approach for evaluation
with 35 (90%) studies reported successful outcomes, whether fully or partially successful.
However, in the studies that used mixed design, 19 (69%) studies reporteds$uicc

outcomes, and the only two studies that used a qualitative approach reported all

unsuccessful or unspecified outcomes. Moreover, 35 (87%) of studies that included a

59



control group, whether active @& waitlist (WL) control group reported successful

outcomes more than studies that did not include a control group 24 (71%).

With respect to andomizedcontrolledtrials (RCT), the results show that there are no
differences between the studies that used the RCT approach and others that did not
regarding tle effectiveness of TMHIs. However, it should be noted that RCT isassad

way of limiting bias and producing an internally valid impact estimate

Overall, it is difficult toknow whether theositiveoutcomesredue to the researdesign

or the intervation content or the type of persuasive strategies employed in the
interventions. However, theview results show that TMH&ea promising approach for
promoting desirablenental healtloutcomes. The review also highlightdtht TMHIs
trends and limiteons of existing studies and suggested some improvements and future
research directian

2.5.4General Limitations and Recommendationdor Future Research

Based on the results of this revidwdentified specific gaps in the literature, anafffer
suggestiongor improvement and moving the field forward

Most technologybased mental health intervention (TMHI) studies did not use behavior
theories to inform the design of the TMHIs. Reliance on evidbased practices (e.g.
stress management program) and sinitgliaf the intervention (e.g. meditation reminder)
might explain why many designers do not use behavior theories to inform their design of
health interventiongl90]. Using theories to inform mental health intervention designs can
improve their effectiveness at producing the desired outcomeEommend that future
research need to use behavior theories in their design to increase the effectiveness of
techhology-based mental health intervention and user adheféb6¢

There is often a lack of a clear description of how the strategies are implemented in the
intervention. Researchers need to provide more details about the technologyvasgec

could impact the effectiveness of the interventions in their papers. The effectiveness of
technologybased mental health intervention may vary not only due to the strategies

employed but their implementations.
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Another essential point to considertligt most of the reviewed studies employed more
than two persuasive strategies in technolbgged mental health intervention. This makes

it impossible to know which of the employed strategies contributed to the success of the
intervention and to which ¢ant. It is still unclear whether persuasive interventions need

to employ multiple strategies to be effective. There is a need for future research to
investigate the effectiveness of multiple versus single strateggn persuasive mental
health intervenon.

Most of the reviewed studies used a quantitative approach to evaluate the technology
based mental health interventions. This means they lacked qualitative data that could
provide more insight into why the interventions are effective (or not) andatises of
dropout. TMHIs researchers need to use more of thenmthod approach in their
evaluation to gain more knowledge about the effectiveness of TMHIs and the reason for
user dropouf194].

Gaining more insight into what persuasive strategies and functionalities that will be more
successful for various contexts before the design is always essential. Thus, it is important
for designers to always involve thedat audience in their design procgs34][15].

Most reviewed studies have evaluated the TMHIs for short time (less than 6 months) and
with a limited audience. Therefore, future work should focus on thetemngevaluation

of TMHIs to a larger audience. With respect to the demographics of the target audience,
most existing TMHIs are targeted at adults, making it difficult to establish their
effectiveness in other demographic groups. Thus, there is a need for Tolkget
diverse demographics such as older adults and children.

Most existing technologpased mental health interventions reviewed in this study are
targeted developed countries such as the USA, and the UK. Therefore, there is a need for
TMHIs to targé the least developed countfi@8] since the impact of mental health
interventions might vary according to various contextual factors such as culture. A
previous study suggested that there is a need to tailor various PTiseanadssociated
strategies based on cultural gro{p30].
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2.6 Chapter Summary

Thischapteraims to review the literature on technoldggsed mental health interventions
(TMHIs) to investigate whether intervention characteristics and persuasive design
contribute to the effectiveness of the interventidinsrovides a detailed systemataview

of 69 papes (from 2003 to 202ap establish the effectivenesktechnologybased mental
health interventionsTMHIs)for promoting positive mental health and reducing negative
ones.Theresults show that most difie reviewed studies reported susstil outcomes,
whether fully or partially successfurhus, the findingsuggesthat TMHIscan be used

to promote mental/ emotional health when combined with the proper persuasive strategy.
Furthermore, the study summarizes and highlights trends imtb@mes including system
design, research methods, persuasive strategies and implementations, éadedce
therapy, behavioral theories, and employed technological platforms. The most frequently
targeted populations are adults and young adults, whileleth& are children and
adolescerst The outcomes of this work clarify that the most effective and commonly
employed technology platforms are mobile applications. Furthermorehidudershows

that the top ten most frequently implemented persuasiveegieatin TMHIs areself
monitoring and feedback, reminder, personalization, suggestions, rewards, expertise,
customization, tunneling, social roEndreduction Although only three studies empkxy
behavioral theories in their design, they tend to beemaffective than those not based on
any theory. Finally| identified the pitfalls and gaps indhiteraturehatcould inform the

direction of future research in this area

In this chapter, presenédthe results ot systematic review of 69 papers (from 2003 to
2020) to establish the effectiveness of technologsed mental health interventions
(TMHIs) for promoting positive mental health and reducing negative amesdentifed

the top ten most frequently implememteersuasive strategies and their implementations
from literature review only However, there is a need toderstand the persuasive
strategies integrated into mental health applications (apps) available on App Store and

Google Play and how they are implented to promote mental health the next chapter,
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| review 103 mental health and emotional wWeding apps to identify persuasive strategies

and their implementations.
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CHAPTER 3: EVALUATING PERSUASIVE STRATEGIES

IN MENTAL HEALTH APPLICATIONS

Chapter overviewChapter 2highlights the effectiveness of technologyased mental
health interventions and identified tipersuasive strategies and their implementations
derived from the literature review onljhis chaptepreserd the results ofeviewing 103

mental health applications (apps) available in both stores (Google Play and App Store) to

identify the persuasive strategies and their implementation

3.1 Motivation of this Work

Nowadays, mental health issues have becomga mablic health challenge. People with
mental health issues find it difficult achieving their daily tasks such as work and study
[108]. As result, many of them are using digital applications to support their mental health
and enhance life quality. More than 10,000 miem¢alth and wellness apps are available

for download and usf21] online. The ubiquitous nature of smartphones and other
handheld mobile devices are shaping usersdé | i festyles by ad
concept of socializing, aomplishing actions, and creating new haflfg9]. Therefore,
smartphones are atttive platforms for researchers to deliver interventions. Mobile
applications (apps) are being used to deliver interventions targeting various health issues
[93]. For mental health issues specifically, Roepke e{185] and Arean etal[21]
highlighted in their studies that mobibmsed mental health intervention made a strong

impact on reducing depressed mood. However, they alsaedpohigh rate of dreput

By applying various persuasive strategies to reinforce, change, or shape users' behavior

and/or attitudes, mental health apps can effectively function as support tools that also

2 Originally published in Algahtani, F ., Al Khalifah, G., Oyebode, O., & Orji, R. (2019). Apps for mental health: an evahluafibehavior change
strategies and recommendations for future development. Frontiers in artificial intelligence, 2, 30.
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motivate and stimulate users to keep on usingafes to achieve better mental health.
However, the extent to which available mental health apps successfully employed
persuasive strategies and how they implement them in their app to achieve their intended

objective remains unknown

3.2 The Objective of thisWork

This work aims to achieve three main objectives. Firstreview 1@ mental health
applications and identify distinct persuasive strategies incorporated in them using the
Persuasive Systems Design (PSD) model and Behaviour Change Techniques [BCTS).
further classify the persuasive strategies based on the type of metitai$sies the app
is focused on. Second, reveal the various ways that the persuasive strategies are
implemented/operationalized in mental health applications to achieve their intended
objectives. Third, examinewhetherthere is relationship betweenpas effectiveness

(measured by user ratings) and the persuasive strategies employed.

3.3 Methodology

In this section] describe the methods used to achieve the study objectives. Speciffically,

detailedthe app selection criteria and the coding

3.3.1Selectionof Sample Apps

I searched on the App Store and Google P
Aanxiety, o0 Adepression, 0 fimood, 0 fiemoti ons
combinations of the keywords joimeTOhessaagr d
result revealed the initial list 0f437 apps (258 apps from App Store and 179 apps from
Google Play). Fomy analysis|i ncl uded apps whose main goa
description and the demo of the app show that they are targetedtat health, and apps

that have more than five reviews (comments) in total. In other words, apps that fall into

any of these categories are excluded: (1) not focused on mental health, (2) had less than
five reviews (or comments), or (3) was not in Englishaddition, for apps that appeared

in both App Store and Google Pldycounted it as one instead of two. After applying the
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selection criteria, a total of 103 apps remained and eligible for coding (see Bibure

The following information was also e&tted for each eligible app: name, platform (i.e.,
iPhone, Android, or both), developer, date of the last update, and price (i.e., free, fee
based, and free with4app purchaséswhere developers provide a free version and a paid

version if users want topgrade or unlock additional features in the app).

Total number of apps retrieved Total number of apps excluded
n=437 * Not focused on mental health
App Store n=258 App Store n=69
Google Play n=179 Google Play n= 34
* Less than five reviews
(comments)
Apps remaining after inclusion |« App Store n=109
criteria applied n= 155 Google Play n=70

App Store n=80
Google Play n=75

Duplicated app
n=52

A 2
Total number of apps
included n= 155- 52
n=103

Figure3.1 Process of selecting mental health apps

3.3.2Coding Apps for Persuasive Strategies

The aim of the coding processthe study is to assess the nuenland type of persuasive

strategies present in mental health apps. Collected apps were usidgdoth the

Persuasive System Design modESD) [81] by OinasKukkonen and Harjuma, and

Behavior Change Techniques B{I50] by Michie and Abraham.combined and used

both the OinaK uk k onen and Michieds framewor ks toc

strategies for decatructing the apps

To identify the persuasive strategies employed in the apps and their implementations, a
subsample apps (and=5) were downloaded and used for 10 days by two researchers to
ensure there is no new strategy revealed during using. Aftertwlmatresearchers

independently downloaded and reviewed the 103 apps to identify the persuasive strategies

using the PSD model and BCTs. The researchers then met to agree on the initial codes.
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For any disagreement that arose between the two researchens| eesbarcher was
involved to mediate and ensure an agreement is reached. The researchers also classified
the persuasive strategies based on the type of mental health issues the app is targeting.
Moreover, | also identified the various ways that the [msise strategies are

implemented/operationalized in mental health apps to achieve their intended objectives

3.3.3Analysis

To analyzamy data,l employed some weknown analytical approaches:

First, | measured the percentage of agreement between two researchers (i.e., before the
third researcher was involvedalso calculated interrater reliability, kappa and prevalance
and bias adjusted kappa (PABAK).

Second, | conducted descriptive stats to obtain the mean of persuasive strategies

employed in the apps.

Third, | employed independesamples tests to compare the mean of persuasive
strategies between free and paid apps and between iPhone and Android apps. Apps that
have two versionssed on both platforms were not included in thest analysis.

Finally, to examine the relationship between the number of persuasive strategies and the
effectiveness of apps (as determined by

correlation analysibetween the number of persuasive strategies and the app's rating.

3.4 Results

| present the detailed results thie analysis in subsequent subsectiongdescribe the

coding agreement, the persuasive strategies employed, their implementations, the target

mental health domain, the relationship between the number of strategies employed and

appeffectiveness

3.4.1Description of Selected Apps

I provide a summary of 3.1 Approxenptgydhalf (4A¥®)oc r i pt i
the apps had been updated withinphast year (2018).
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Table3.1A summary description of 103 mental health apps

Price Free (40%), feebased (106), Free with irapp purchases (47%

Developer | Unknown (16%), Commercial (profiOrganization) (69%)
Government (Bb), NGO (4%), University (5%)

Rating No rating (7%), 2.9 (4%), 33.9 (16%), 44.9 (67%), 5(4%).

Platform iPhone (26%), Android (22%), both (49 %).

3.4.2Persuasive Strategies Employed in Mental Health Apps

The results ofthe analysis show thathe percentage of agreement between the two
researcherswé& 6 . 5%. There was fAsubstantial 0 agr e:
kappa (PABAK)=0.71[39],[123]. Discrepancies were discussed and the coding was
refined. Oveall, | found26 distinctpersuasivetrategies present themental health apps

reviewed The number of strategies employed in each app varied and ranges between 1

and 10. Howeverl4 mental health apps did not employ any persuasive strategies
Interestingly, seHmonitoring (n=59), personalization (n= 55), and reminder (n=49)
emerged as the mbcommonly employed strategies (see Figure 3.2). Morebfaund

other strategies that do not exist in PSD/BCT that were employed in the reviewed mental

health appsEncouragement, focus on positive thiagsifocus on important things

The results othe t-test showthat there was a significant difference in the number of
persuasive strategies employed within iPhone #&pps2.61, SD=1.524and Android
apps(M= 1.74, SD=1.137); (49) = 2.26, p=0.028These results suggest that the number

of persuasivestrategies employed within iPhone apps is more than Android. apps
However, there was no significant difference in the number of persuasive strategies present
in free apps (M= 2.38, SD=2.073) and paid apps (M= 2.27, SD=1.104) afis) &

0.868 ,p = 0.38. These results suggest that the number of persuasive strategies present in

free apps is the same in paid apps
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Self-monitoring
Personalization
Reward
Normative influence I
Real-world feel IE——
Tunneling EE—————
Expertise | IE—
Social Facilitation — E———— u Free Apps
.E Praise IE— u paid Apps
% Third-party endorsements IE—
E Goal setting  I—mm
a Distraction — E——
S Verifiability ~ m—
§ Social role
% Authority
a Suggestion =
Information about health consequences =
Self-talk m
Social learning m
Rehearsal ®
Encouragement M
Focus on positive things =
Reduction =
Focus on important things =
Focus on past success M
0 10 20 30 40 50 60
Number of the apps

Figure3.2 Persuasive Strategies Employed by Mental Health Apps Categorized into Free and
Pad Apps

3.4.3Persuasive Strategies in Other Health Domains

Comparison oy findings to the findings of earlieeviewedhealth care apps studies
reveals that selfnonitoring is one of the common stragghat emerge in chronic arthritis
apps|[75], alcohol reduction[55], sedentary behavior reductididl] and pronoting
physical activitieg143]. However, Credibility support strategieemthe most strategies
implemented in chronic arthritis app&b] whereas those strategiegneabsent in most
reviewed mobile applications for physical activiy43] . Moreover, reminders were the
most implemented strategy in medication management apps for conda@s@rsrhe
results revealed that setionitoring, personalization, and reminder were the most
frequently employed strategies inental health apps. Some of these studies further
reported more strategies that might not frequently be implemented in other health care
apps (see Tablg2and Figure3.3).
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Table3.2 Most Strategies Implenm¢ed in Reviewed Apps in other Health Domains

Authors Health domain | model used Most strategies
implemented
Crane et al. | Alcohol BCTs selfrecording (sek
[55] reduction monitoring), information
on consequences,
feedback on
performance
Matthews et | promoting PSD selfmonitoring
al.[143] physical
activity
Win et al. medication PSD Reminder, tailoring,
[230] management selmonitoring
Gardner et al| sedentary BCTs setting behavioural
[71] behaviour goals, social support
reduction

instruction on how to
perform the behaviour,

self-monitoring

Geuenst al. | chronic arthritis| BCTs and PSD surface credibility,

[75] expertise, general
information, sek
monitoring

My results mental health | BCTs and PSD selfmonitoring,

apps

personalization,

reminder
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H Information on

consequences
m Feedback on performance
Our results (Mnetal health apps) 53:40%47.60% 57.30%
Reminder

H Tailoring
Chronic arthritis apps _ 57.13%42.86% M Setting behavioural goals
Social Support
Instructing on how to

perform the behaviour
50% 50% 45% W Surface credibility

Sedentary behaviour reduction apps
M Expertise

General information

Health Domain

Medication management apps 69.23% - 46% L
personalization

Self-monitoring

Promoting physical activity apps 70%

Alcohol reduction apps .1.(!)9%:54.10%

Figure3.3 Comparative the most stegies implemented in reviewed apps by other health

domains

3.4.4Persuasive Strategies and Type of Mental Health Issues Targeted

| examinedhe persuasive strategies and the type of mental health issues thaaygi.

The results show th#&5 apps target a combination of mental health issues whendas

38 apps target a specifioental health issudn general, the apps mostly targeted the
following mental health issueanxiety, stress, depressiandgeneal mental heah (see
Figure3.4). However, apps that targetstitessemployed the highest number of persuasive
strategies (23 out of 26 persuasive strategies identified in all mental health apps), followed
by apps targetingnxietyand depressia employed20 persuasive strategies. Figure 3.5
presents the overall number of persuasive strategies employed in each mental health issues
The results also show that personalization,-selhitoring and reminder were the most

employed persuasive strategies in @asi mental health apps, see Figure 3.4.
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W PTSD M Increase positive emotions W Mood disorders W Reducing fears and worries
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Figure3.5 Persuasive Strategies for Eddbntal Health Issue

3.4.5Implementation of Persuasive Strategies

| present the varioumplementatiorof the commorpersuasive stragies in nertal health
applicationin Table 3.3.
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Table3.3 Various implementation of the common persuasive strategies in mental health
applicatiors

Persuasive Implementation

strategy

Selfmonitoring [ Thi s strategy fial | oleBaviguesmpqiding
informationonb ot h p ast [1&5h [A69]cin 23 ams setd
monitoring was implemented as being able to review trend
personal data related to mental heattha calendar or graphic
format. Moreover, another 29 apps offer gatinitoring as a totg
number of activities related to mental health improvement perfo
by an individual and how long they spent on each activity. T

include activities such aseditations.

Reminder This strategy enables a system to remind user to perform the
behavior. Reminder emerged as one of the popular strategies U
mental health apps. It is implemented in 49 mental health apps n
to remind users to perforam activity (such as meditation, breathil
and assessment) or to track their personal data (e.g. m
Reminders are often implemented as alert orygmpoxes and soun

Rewards This strategy Aof fers virt.:
targe b e h[&6@]i Memtad health apps provide reward in variq
forms. Some mental health apps provieeard in form of points ({
apps), badges (8 apps), trophies (1 app), insight sticker (1 app)
(1 app), planet growth (2 apps) and streak (1 app) that cou
collected or gained while completing a task such as breathing
meditation. Only 2 appsrmiplemented reward by allowing users
unlock more contents (such as more meditation sessions, or

lessons and activities) as a way of rewarding users.

Praise This strategy Afappl auds the

via words, images, symbols, or sounds as a way to give po
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Persuasive

strategy

Implementation

feedback
(i.e. Well Done) (6 apps) and colorful confetti (1 app)

[L0/7]. dnlia & apps eraploged praise as wo

Normative

influence

Thi s
togethe

all ows a
t he

strategy syst

peopl e who have sam
[81]. Normative influence was implemented as a means for s
interaction in form of community forums (13 apps) where users
exchange views about issues and feelings or by providing a li

join a Facebook communityroup (1 app)

Social

facilitation

This strategy allows the system to provide a means for disce
other people who are performing the target behai®i}. Social
facilitation was implemented in the form of community forum
follower and following or listener and listeningo@hected peopl
each otherodés activit

can see

people they are following.

Expertise

This strategy was implemented by showing expertise in the des
the components of the app and knowledgeable in the infam
provided (11 apps)

Realworld feel

This strategy was implemented by highlighting the people behin
design of the app (12 apps).

Authority referencing notable organizations who are authority in the ars
mental health (2 apps).

Third-party This strategy was employed in only 6 apps by providing a log

endasements | respected sources such as a logo of a known university that is
the app or approved the app.

Verifiability Moreover, few mental health apps implemented verifiability @say

allowing users to find more information by linking to studies
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Persuasive Implementation

strategy
reports that provide evidence to support their claim or evidence
informed their design.
Tunneling This strategy posits that system should guide users througletine

by-step process that lead to the target behaviour by providing n
for action that brings them closer to the target behavior. Tunn
was implemented in 13 mental health apps in the form of guid
on how to use the app to achieve a specifioziagtin line with the
desired mental health outcome (e.g. how to meditate and h¢
breathe properly

Encouragement| Encouragement was designed as a supportive message, and

motivational quotes

Focus on Focus on Positivdhings was designed, as a game intended to
Positive Things | users learn how to focus on positive words or events as a W

promoting mental health and decreasing negativity

Focus on Focus on Important Things was implemented as a game inten(

Important ttaech users how to focus on i

Things distraction and cognitive overload as a way of promoting me
health

Distraction Distraction was also implemented as a simple game aimg

di verting wuser 06s aem &amttheocarren

(negative) mood.

3.4.6 App Effectiveness and Persuasive Strategies Employed

To examine whether there is a relationship betweemtimeber of persuasive strategies

employed in the app design atit perceived app effectiveness (as assesgdtidbapp
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ratings), | performed®Pear sondés correlation between t he
persuasive strategieBhe results show that there is no relationship between the number of
persuasive strategies and the app effectivere$€s153(no correléion) and p=0123 So,

there is no significant correlation between the number of persuasive strategies and app

rating whi ch demonstrates the perceived effec

3.5 Discussion

In this Section, | discugsy findings and offe some design recommendations for mental

health app based any findings.

3.5.1Persuasive Strategies antimplementation

The purpose of this studytsidentify distinct persuasive strategies incorporatedabile
apps designed to improve mental heatidclassify the persuasive strategies based on the
type of mental health issues the app is focused/amneover the study aims teeveal the
various ways persuasive strategies are implemented/operationelizeéntal health
applications to achieve their intended objectivaasd also taexamine the relationship

between apps effectiveness and the persuasive strategies employed

Overall, the mental health apps revezhin thisstudyemployed26 persuasive strategies
a range ofl to 10per appHowever, 14% of the mental health apps did not employ any

persuasive strategies.

Unsurprisindy, | found that seHmonitoring is the most prevalepersuasive strategies
implemented in mental health appgscording to Bakker et a[24], self-monitoring is
considered the main feature of many evidelpased psychological therapeutic techniques
such ascognitive behavior therapy, mindfulness exercises, emotiooused therapy,
Dialectical behaviar therapy(DBT), and acceptance and commitment therapy (ACT).
Selfmonitoring help users with mental health issues to manage their conditions. They can
track their feeling, thougs, andbehaviourswhich in turn increasesel-awarenesand
improve mental health outcomeBhe apps reviewed in this study limited tracking to

manual inputUserswith mental health issues need to enter their personal data manually
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which indeed is a njar limitation. As highlighted by Orji et a]162], manual recording

is tedious, time consuming, and may not work for people with serious mental health issues.

Personalization emerged as the second most employed persuasive strategies in mental
health appsAccordingto Price et al[185], personalizing some pscts ofanapp such as
changing colors, setting backgrounds, and personalizing assessment questitth
improve an ap susability. Most importantly,the ability to adjust the intervention
delivered via mental healthappso s ui t t he aracensticsvil magetheé s and
intervention more eéictive [177]. Moreover, it has beefound that personalized health
interventionsaremore effective thathe ones employing the ose&zefits all approach in

other health domainfl67], [170] andin depressive and anxiety disordesgecifically
[40],[205]. Therefore, the fact that most mental health app incorporated some form of
personalization is not surprising considering that even people suffering from the same or
similar mental health conditions may have unique needs that require individualized

solutions

Although tunneling and reductioaducethe effortrequired to achieve tharget behavior

by guiding the users to perform the task (tunneling) and by simplifyireg task
(reduction), it was incorporated only in 17 apps and Iregpectively. This isurprising,
considering that individuals experiencing mental health conditions are often required to
avoid stressful situations including complicated tasks that may stress them out and worsen
their situation. Hence, making it essential that mental heglpls are simple enough and

also can guide users through the diggstep process required to achieve the desired
behavior is necessary to reduce the tendency of stressing them out when figuring things
out themselves. Moreoverc@ording to Algahtani et a[12], users with mental health
issues complained about lack of guidamdenusing mental health apps which impair
concentration and make them be easily frustratdérefore, reduction and tuelmg

strategy are essential for mental health apps.

The third persuasive strategy present in mental health applications is the reminder strategy.
This strategy is mostly designed to remind users to track their personal data or to perform
some mental hedtimprovement activities such as meditation and breathing. Although

reminders can help to increase adherence and reduce dropout from inteyvemas
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only implemented iM9 apps out of 103 apps. However, according to Bakker [@44].

a lot of annoying reminders can lead to disengageniéweirefore, developers should be
careful when designing the reminder in mental health apps to avoid annoying people with
frequent and unsolicited reminders. One way to achieve a balance between providing an
effective reminder that will encourage users to adhere to the intervention and avoiding
unnecessary reminders that will annoy user and make them disengage from the app is to
tailor reminders to each individual. Individuals can be allowed to customize not only the
frequency at which reminders are sent to them (how often), but also the type of reminder

(pop up boxes, text message, sounds etc.) and when it should be sent (time).

Moreover,persuasive strategissich ageward and praiskave been found to be among

the popular strategies employiadnanyhealth apps to motivate users to be more engaged
[177]. However, only aéw mental health apps implemedteward and praise, although

apps for users with mental health issues may benefit from these techniques to motivate
usersThe reason why reward and praise are not as popular strategies in mental health apps
is probably because many designers believeithatoving mental health is an intrinsic
reward of using their app hence no extra reward is required. Although, improving mental
health is a major benefit and the main reason why many people would resort to using the
app in the first place, it does not oweite the need for extrinsic rewards such as badges
and points, which have been shown to be effective at engagindliggks According to

Orji et al., performindnealth behaviours is often difficult due to lack of immediate tangible
benefit[235], offering intermediate rewards such as points and badges, may help to engage

the users while the await the intrinsic reward.

The first credibility strategy igeal-world feel and it is characterized by providing
information about people or organization behthe app's content. This was found in 12
apps and still surprisingly low. In addition, 11 apps offered expertise in the design of the
components of the app and information providedrgue that these strategies are very
important All mental health appdike all health apps, should provide information that is
scientifically provenand evidencéased Possessing the adequate technical skills to be
able to develop an app is not enough for designing apps that will effectively improve or
support mental hedt Unfortunately, only 4 appsnplementedhe verifiability strategy
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which offers away for users toverify the apps' contené apps employethe third-party
endorsemenisand 2 apps employed traithority which were very low. Credibility
strategies areery important in mental health applications considering the sensitivity of
the subject matter. Users ndede assured of not only the effectiveness and reliability of
the app contents, but also that their data will be protected (priviacyle Google ®re

and App stores, anyone can design an app and publish it without providing evidence on
the effectiveness of methods used in the app to manage the mental healtandsums
user so6 i nf or mahisiresults in assubptantiak nancher efdapp are not

perceived as credible and trustworthy

Social support is an important strategy for users who experience mental health issues
because most of them often feel isolated or stigmatlretiis review] foundthat onlya

few appsemployed the strategies in the social support cate@orly. 17 appsemployed

the normative influence strategy whi@llow users to share their issues, thoughts,

emotions with others to find support

Certain strategies revealedtms study liken thosedentified in reviewed applications of
other health domains. For example, sBbnitoring strategies were similarly highlighted

in reviewed applications of medication management apps for cons{286ischronic
arthritis appg[75] and promoting physical activitieg143]. Moreover, seHmonitoring
strategies were specifically highlighted as a promising approach to sedentary behavior
reduction[71]. However, it is worth mentioning that there are other strategies that emerge
as most employed in the reviewed Bgations in other health domaithat are not in

mental health applications such as credibility supjéi

In general, only a few persuasive strategies were employed in the apps that | reviewed
which might explain the high attrition rate.

3.5.2Persuasive Strategies and Type of Mental Health Issues

Most of the mental health apps thakeviewed targeted a combination of mental health
issues which make it hard to know which persuasive strategies are more effective for a
specific mental health issue. However, personalization;ns&fitoring and reminer

remain the most employed persuasive strategies in various mental health issues. Anxiety,
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stress, depression and general mental health issues were the most issues the apps in this

review target

3.5.3Apps Effectiveness and Persuasive Strategies Employed

Theef fecti veness of the app was medfound ed ba:
no relationship between the number of persuasive strategies and apps effectiveness as
indicated by usersodé ratings. Thrngterecentpart.
discussion and open research question on whether persuasive systems employing a
multiple persuasive strategy are more effective than those employing a single strategy
[167] . My findings suggest that theumber of strategies employed in apps design may

not be related to the apps {l64, thises probablyene s s .
because employing a single appropriate strategy may be better than eqphoyftiple
inappropriate strategies or a combination of appropriate and inappropriate strategies that
may have a cancellation effect . Hence, it is important that designers focus on selecting

the appropriate persuasive strategies having both the tardeinee and the target

behaviour in mind

3.5.4Design Recommendation

Based ommy findings, in this section,offer some recommendations for designing mental
health applications to improve wuserso6 ad|
effectivenessMoreover,some recommendations provided are from user app reviews,
although the qualitative comments are not the focus of this Whekje integrated certain

comments to supporhy recommendatios | refer to reviewer comments using [Rid],

where R = reviewer andli= a unique number used in identifying each review (reviews

from users are included verbatim throughout the article, including spelling and

grammatical mistakes)

Designer should employ setionitoring in the apps that target mental health issues to help
users to track their personal data and see their improvements over time. Allowing people
with mental health issues to track and visualize their personal data in various format, would

provide opportunity for selawareness and help users take control of thental health
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management . For exampl e, Al | ove the app.
di scoveries, actions you tooko [R29]. A me
that employ selmonitoring use manual tracking which makes th&dious, time
consuming, and users are likely to forget. To overcome this limitation, | suggest that
designers employing setfonitoring should simplify the process and reduce the amount

of work involved by automating behaviour monitoring process whenm&sible[162]

Al t hough certain behaviour data cannot b
involvements due to technology limitation. Therefore, for such behaviours that cannot be
automatically monitaed, designers should incentivize users and reduce the perceived
tediousness of the satfionitoring process using complementary persuasive strategies such

as reminding users to log their behaviour, rewarding users for tracking their behaviours
eachday,andeduci ng the number of s[l&ps require
Provide adaptive functionalities that allow users to adapt some app features such as the
font size, font color, background, layout, tyaed length of meditation, breathing, and

ot her ment al heal t h 1 mpr ove mamtuniqguensektal t o s
healthneed=or exampl e, AThe breathing exercise:
and time which | see as a greate at ur e.0 Pefsdddli&afioh increases system
relevance and usefulneg473], enhance s y s t ewaralls usability ad ensure a
personalized experience for each uséoreover, djusing app contegsb ased on us e\
personal datawill increase the effectiveness of the mental health interventidns.

addition, sincenany mental health applicatistargetamore than onenental health issues,

it is necessarthat the apps' content beagdedbased on the type of mental health issues

that users might be experieng. However even people suffering from the same or similar

mental health conditions may have unique needsrétatire individualized solutions

hence highlighting the need to personalize mental health apps to each individual.

Provide an adequate reminder to remind user to track their data or to perform their
meditation, breathing, and other mental heedfatedtask For exampl e, o I
notification "How are you Alttoadhiremigderscahr om t
help to increase adherence and reduce dropoutarédepf annoying reminders can lead

to disengagemenTherefore, developers shoudé careful when designing the reminder
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in mental health apps to avoid annoying people with frequent and unsolicited reminders.
One way to achieve a balance between providing an effective reminder that will encourage
users to adhere to the intervention avbiding unnecessary reminders that will annoy
user and make them disengage from the app is to tailor reminders to each individual.
Individuals can be allowed to customize not only the frequency at which reminders are
sent to them (how often), but als@ttype of reminder (pop up, text message, sounds etc.)
and when it should be sent (time

The mental healthpps should provide a means €sersto verify thereliability of their

content and provide mental health information #irascientifically prove and endorsed

by expert third parties=or i nst ance, Al't wor ks, and the
[R7]. This will increaseappcredibility hence motivatingiserswith mental health issues

to engage witltheintervention[24]. Possessing the adequate technical skills to be able to
develop an app is not enough for designing apps that will effectively improve or support
mental health. Credibily strategies are particularly important in mental health
applications considering the sensitivity of the subject matter. Users need to be assured of
not only the effectiveness and reliability of the app contents, but also that their data will
be protectd (privacy).

Mental health apps could benefit from implementing rewards and praisex&aple,

fithe growing tree is a nice way to see my practice is graving R 2Shdw]ng the
growing tree as a kind of reward might motivate users to engage withghMagpeover,
providing users with mental health with motivational message when finishing the activities
or task might encourage them continue using the app. Although designers may argue that
improving mental health is an intrinsic reward of using their flzgnce no extra reward is
required, howevelit does not overwrite the need for extrinsic rewards such as badges,
points, which has been shown to be effective at engaging [a3&is According to Orji

et al. [235], performing health behaviours istef difficult due to lack of immediate
tangible benefitoffering intermediate rewards such as points, badges, may help engage
the users while the await the intrinsic reward

Employ Reduction and Tunneling to simplify mental health apps and guide userghthr

the stepby-step process required to achieve the desired mental health out€éome.
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exampl e, AUsers of the app are guided step
emotional hehia Will ddso reduée 7tk tendency of stressing susert by

allowing to figure things out themselves and hence reduce the overall dropout rate.
Individuals experiencing mental health conditions are often advised to avoid stressful
situations including complicated tasks that may stress them out and wasesittiation.

Employ theSocial Support strategies in mental health apps (eg, user forums) to provide

users opportunity share their experience and support each Etbgrpeople suffering

from mental health issuesften feel isolated or stigmatizeence the need for social

supportFor exampl e, Alt's a really good way to

who have the same problem as You; even if
3.6 Chapter Summary

In this chater, | deconstructed distinct persuasive strategies employed in 103 mental
health applications using the Persuasive Systems Design (PSD) model and Behavior
Change Techniques (BCTs). | and another researcher independently coded 103 apps
description usinghte PSD model and BCTs. | further classified the persuasive strategies
based on the type of mental health issues the apps aimed to address and how the strategies
are implemented/operationalized in the mental health apps. The results show that self
monitoring, personalization and reminder are the most commonly employed persuasive
strategies in mental health apps irrespective of the mental health issues. | also found that
anxiety, stress, depression, and general mental health are the mental health isgyess the
mostly focused on. Above all, | uncovered that there is no relationship between the number
of persuasive strategies employed and apps
| discuss various ways each persuasive strategy was implementeqtat health app to

achieve the desired objective. Finally, | offered some design recommendations for mental

health apps based ony findings.

In this chapter, | review 103 mental health apps available on the App Store and Google

Playandidentify the mostommonly employed persuasive strategies in mental health apps

and their implementations. However, there is a need for research to explore and understand

end users' perceptions, needs, and concerns with respect to such technologies. In the next
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chapter, | onduct a focugroup study to uncover the opinions, perceptions, preferences,
and experiences of people who have experienced some form of mental health issues to

inform the design of a nexfeneration mental health app
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CHAPTER 4: USERPERCEPTION OF MENTAL HEALTH

APPLICATIONS

Chapter overviewChapter 3highlightsthe persuasive strategies of 103 mental health
applications available in the App Store and Google Play and their implementations. In this
chapter, | present the results of theusgroup study? that was conducted to understand

the opinions, perceptions, preferences, and experiences of people who have experienced
some forms of mental health issues based ordgaihosis to inform the design of a next
generation mental health app that would destantially more engaging and effective than

the currently available apps to improve mental health andheeig

4.1 Motivation of this Work

Mobile health technology (mHealth) is considered a promising tool to help users engage
in their health care. Speaitilly, the ubiquitous nature of smartphones and other handheld
devices makes them ideal tools for delivering mental health interventions. The increasing
number of mobile device users has created opportunities to develop mobile applications
for delivering fealth interventioa[120]. Moreover, mobile applications can assist people
with mental health issues by incorporating $einitoring, psychoedudan, self
management, and treatment options. These applications can be especially appealing
because of their anonymity, ease of access, and ease dfii®e Consequently,
researchers are increasingly using mobile applications as tools for delivering health
interventions. A key challenge, however, is how to design interventions thafeargvef

and acceptable to people experiencing mental health idsaggeve that the best way to

3 Originally published in Algahtani, F., Winn, A., & Orji, R. (2021). Gadesigning a mobile app to improve mental health and welbeing: Focus
group study. JMIR formative research, 5(2), e18172.

85



design such apps is to employ the usamtered design (UCD) approach that engages

intended users and involves them in theGagpsign process

4.2 The Objective of this Work

Thegoal of thiswork is to explore the opinions, perceptions, preferences, experiences, and
ideas of people who have experienced mental health issues baseddmgsei§is so that
| can design a mental health app that would be engagthgftactive at improving mental

health and emotional welieing.

4.3 Methodology
4.3.1Study Design

| conducted a focus group study with people who have experienced mental health issues
based on selfliagnosis to (1) explore the ways people manage symptomsvantbme
their issues; (2) understand their opinions, preferences, ideas, experiences, and needs in

relation to 2 selected mental health apps; and (3) engage them-deaigb session

4.3.1.1Participants

| recruited participants by email (in both academid am-academic environments) and
social networks (Facebook and Twittdrconducted 6 focus groups, with a total of 32
participants (age range of mostroy participants [88%] was 184 years; 16 males and

16 females) who had experienced mental health issues baseddiagetfsis. Each group

had 4 to 7 participants and lasted 60 to 75 min. A total of 20 participants had used general
health apps, whereas orbyparticipants had used a mental health app to manage their
mental health issues. had a relatively diverse population in terms of gender, age,

education level, and the type of mental health iséliaisle4.1).

Table4.1 Demographics of 32 participants.

Gender Female 16 (50%), Male 16 (50%)
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1(3%)

Age 18-24:18 (56%), 2834: 10 (31%), 3514:2 (6%), 4564 1 (3%),
O055: 1( 3 %)

Level of High school or equivalent 12 (38%), College diploma 4 (13%),

education Bachedegréese 9 (28%), Masteros

Mental health| Stress 22 (69%), Anxiety 7 (22%), Depression 5 (16%), Low moo
concern (9%), Panic attack 2 (6%), Worry 1 (3%), Fear 1(3%)

4.3.1.2Procedure

| conducted singlsex focus groups as @ale may not feel comfortable talking about

personal issues, such as mental health, in mippegier groupd. began the focus groups

by asking questions to guide the group through topics related to the research topic while

also taking a flexible approachdfollowing unanticipated ideas that emerged during the

di scussi on. The goal of the

f ocus

needs, and concerns about ment al

groups
heal t h

perspectives on mental healtloloile apps using 2 sample apps. The focus group session

format was designed to unfold over 3 phases

Phase 1: exploring the type of mental health issues that participants have experienced and

how they have managed symptoms or overcome the issue

Phase 2: understanding participantsod per sj

needs in relation to 2 selected mental health apps

Phase 3: engaging participants in adesign workshop

The main goal of this structure was to use the first and depbase discussions to

establish common ground by helping participants reflect and discuss different ways of

managing their mental health issues and understanding their perceptions. These

discussions were then used to spur-@lesign session where eachtmgpant designed an

app to help them overcome or control their mental health issues
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43.1.21Phase 1ISELJX 2NA Y3 dzaSNBEQ SELISNASYyOSa sA0GK YSyid
In this phase] focused on exploring the type of mental health issues that users had
experienced and howhey dealt with these issuek.asked participants about their
experiences with mental health issues and what they usually do to control or manage these
issuesl also asked them if they had used a mobile app to help with their mental health
issues

4.3.1.2.2Phas:dzy RSNE G YRAY3I LI NGAOALI yiadaQ LISNRELISOGAD
needs in relation to 2 selected mental health apps

| asked the participants to download and use two mental healt® &appify and Sel

Help Anxiety Manageme#t2 days beforgéhe focus group session, giving them time to

explore and have a sense of how the apps worked by using them before the focus group
session. In addition,gave a demo of the two apps in the focus group befardiscussion

of the appsl chose these twaas for the following reasons: the Happify app is complex

and comprehensive with a high number of behavior change strategies implemented,
whereas the Selflelp Anxiety Management app is simple and employs fewer persuasive
strategies based on previous w¢ik], and both apps were reviewed by mental health
professionals and were publishedondhe x i ety and Depression Ass
website[3]. In this phase| demonstrated the BeHelp Anxiety Management app first

because it was the simpler app and asked patrticipants about their initial reaction to the app,
the things they liked most about the app, what things they liked least about the app, and
the things they did not like in ¢happ. Following this| demonstrated the second app
(Happify), followed by the same questions asked about the first app. Flredked them

whether they felt that gender impacted the use of mental health apps

4.3.1.2.3Phase 3engaging participanis aco-desgn workshop

In this phasel, provided participants with paper and a perdihenasked them to pretend
thattheywere thedesigners of mental health applications and invited them to sketch their
ideasof their ideal mental health app words or picturs. | asked them to think about
what they would like and want seein their own mental health application. After they
finished,| asked each participant to share his/her desigresralgroupl dialogued about

the usemenerated designs, discussing wheticipants liked and disliked in each design
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4.3.2Data Collection and Analysis

During each focugroup session,gathered data by audrecording the session with the
participantsd consent and through design
pat i ci pant sd personal ways of caring for t
depression, stress, low mood, and anxiety; 2) their perceptions, opinions, needs, concerns,
and ideas in relation to the selected mental health apps; and 3) how thetgdettheir

needs, ideas, and perceptions in their own designs (SKetches

All group sessions were audiecorded and transcribed for coding. To anaimyelata,|
conducted a thematic analy$86]. | chose thematic analysis because it allowed us to
analyze a large data set in a systematic manner that uncovered patterns in the text while
taking into account the context of what participants said to more accurately imiprm
interpretation of the datd. f ol | owed Br au n-phase dram&nori ifok e 6 s
conducting a thematic analyqi36]: 1) becoming familiar with the data, 2) generating
initial codes, 3) searching for themes, 4) defining themes, (5) iteratively reviewing themes
and 6) writing up the results

Specifically, two researchers individually read and reread all transcripts (iteratively) to
identify codes using open coding. Following this, the two researchers met in a series of
meetings where the codes were expandesieldped, and modified and new codes
emerged. For each phase of the stgrohyup session formdtywrote each code on a separate
sticky note and posted all generated codes on a large whiteboard to help with identifying
the themes. On each sticky ndtejrote the number of times and in which focus group the
theme was mentioned (see Figdrd). After many iterative reviews, whetadentified

which themes could be revised or combined, the researchers identified a clear theme (see
Figure4,2). Next, to furtherefine the themes, the authors presented and discussed the
themes with a group of 12 researchers in the HCI Lab who had fairly good knowledge of
the research area. Based on tfedback and discussiongjenerated a final iteration of

the themesl presented the results of each phase in the sessions and provided quotes as

specific examples from each theme within the results. TaBlshows the frequency of
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occurrence of each theme that emerged in each phiasstify participants by number
(e.g., P1P2, ...) and which group each participant was associated with (e.g., G&,)G2,

Figure4.2 Themes generated from each phase (1,2, and 3) in order from left to right

Table4.2 Coding frame detailing the frequency of occurrence of the themes Withitata

Themes (frequency)

Phase 1 Phase 2 Phase 3
Doing something to distra¢ The need to enhance t| General desigf
themselves (22) app design (71) characteristics (27)

Relaxation exercises ar Tracking of personal daf Seli-tracking of persona
approaches (20) (18) data (20)

Social interaction (14) In-app social community Providing feedback fo
(16) the users (20)
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Themes (frequency)

Looking for an externa
source of support to soly

the problen(11)

Motivational content (14)

Providing live suppor
(18)

Doing something tq

motivate themselves (10)

Personalization (11)

Personali zi |

style and function§18)

Helpful thinking (7)

Providing Feedback fron
the app (10)

In-app social community
17)

Doing physical exercise (7

The need for enhance
privacy and

featureq8)

security

Motivational content (14)

Managing Their Time (6)

The need for relaxatio

approaches (7)

Providing relaxatior

exercises (10)

Religious practices (3) Providing professiong Including a Google ma
support (4) function in the app (7)
Isolating themselves (1) Including games  fol Including simple games fq

entertainment (4)

entertainment (7)

Including Google may
function (2)

Providing Relaxatior]

audio (6)

Participant g

regarding gende
differences when usin

mental health apps

Personal assistance in t

app to help users (5)

Goal setting (3)
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Themes (frequency)

Privacy (2)

4.4 Results
441User s6 Experiences with Ment al He al

All participants (100%) repted experiencing stress, anxiety, depression, panic attacks
and/or low moods at some point in their lives. They reported a variety of factors impacting
their mental health. Stress and anxiety causedtigtying at universityvere the most
common issues disissed and were reported by half of the participants (53%). Moreover,
being a mothe(both during pregnancy and in raising childrampney issues, losing a
job, losing friends, childhood abuse, family or community issaied having a large
number of comitmentswere mentioned as factors that contributed to them experiencing

mental health issues

Participants shared a variety of ways they had used and were using to deal with and manage
their mental health issuesidentified ten core themes related to #pmproaches used by

the participantsdoing something to distract themselvesing relaxation exercises and
methods, social interactionslooking for an external source of support (i.e.,
someone/information) to solve the problem, doing something to motivate themselves,
helpful thinking, physical exercises, managing their time, religious praetncksolating
themselvesResponses from pactpants in support of each theme are discussed in detail

below.

4.4.1.1Doing Somethingto Distract Themselves

The participants used many strategies to distract themselves from unpleasant feelings. For
i nstance, participants who were wusually
awayo and desperately sought a warysocalut .
media, sleeping, focusing on work or study, or changing their environment, for instance,

by physically going to a new location. All these they did as coping strategies as illustrated
92
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in the sample comments belowCdmmentsfrom participants arencluded verbatim
throughout thehapter G 1 P Every fime | feel down or something, | would go to school
just to run away and do something like thi& 5 P 3 sleepiwhen | feel down or stresg

G 3 P 5f 1 feefistress, | will go out to change the eodiment 0

In addition, when participants experienced mental health issues, they tried to entertain
themselves by playing video games or mobile app games to distract themselves from their
current situation as demonstrated in some sample comments &8\ | spend a lot

of time on video gamesG 5 P 2 usedfito play a game when | am stressed to distract

myself 0

Some people mentioned that eating to deal with their emotions was a strategy that helped
them to forget their stres&5 P 2 :f i a m deapsoneethiagetitagl like. | do
anything that makes me feel bettd® 2 P Mthen fiiam stressed, | eat a lot even if | feel |

am full o

4.4.1.2Relaxation Exercisesand Approaches

Participants mentioned that doing relaxation practices, such as breathing oriomeditat
a mobile app, YouTube, or Fitbit assisted them with reducing stress, relieving symptoms
of depression, and boosting feelings of joy and dwelhng G 1 P ZTryingfibreathing
exercise to mitigate the stres® G @ Bt&t:to uBe some applicatiohat has some

meditation,and it works o

Furthermore, doing CBT over a long period of time helped participants handle panic
attacksG6P3 | Adi d CBT for | ong time ¢é so when
it. O

Moreover, they mentioned that practisingtgude before bedtime for about a month
assisted them in being more positive and reducing negative tho@®bt$ 4Beforefil

sleep, | write three things that | am grateful for. For example, | am grateful for having a
fami ly € and truchsl| becdme mgre positiee | tan control my stress,

fear. O
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With respect to relaxation exercises employedryyparticipants, they highlighted that
listening to natural sounds and music helped them to reduce their &red3.2 haven
tried one app thahas natural sounds such as rain which help to sleep bete6 P 3 : i

usually listen to music. It helps a lot.

They also reported that strolling or sitting outside in a natural environment were other
ways in which they could reduce their stress and anx@&8 P 3f | feefidepressed or sad

é someti mes | |l i ke to wal kdonext to the wat

Moreover, making herbal tea to reduce worry and stress was also mentioned by a

participantG 1 P JSomeftiimes | made herbal tea to relax and overcomsttbes 0

4.4.1.3Social Interaction

Participants mentioned that talking with t
knowing their mother was praying for them were some of the most relieving things for

them when they experienced mental health issB&R2 | just call my mom and | want

to hear her voice and chatting, and she prays for me that is the most relieving thing

G 1 P 1Because maintaining my mental health leads to my being appreciated by the

people | know 0

Furthermore, spending time with friemednd nurturing their partners were also mentioned
as ways of reducing depression, stress, and angetyP 1 call ffiend and talk about
it. &1 P 4n ordér to have a healthy life with your partner, you need to take time with

him.o

Moreover, having agrson that the participant was comfortable with and that they can talk
to about a troubling issue brought participants some réiéf.P 4ralk taia comfortable

person, that helps me so much
4.4.1.4Looking For an External Sourceof Support to Solvethe Problem
Looking for information or people that could help to solve their mental health issues and

help them feel some relief was another approach used by participants when they felt

depressed, stressed, or anxious. Some patrticipants joined a wellness group tioegha
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issues and find someone who could provide them with suggestions or solutions for their
issuesG 6 P 4 attend one session in the health and wellness center, and they teach us
how to mange our stress and fear and how change our m&ad P 3Now Ifjoin a

wellness grou.

Some patrticipants went to see a doctor, psychologist, or counsellor to find a solution for
their depression or sleeping difficulties. Some of them used medication to help with their
symptomsG 3 P 3 wentfio mydoctor,and he saido me we need to talk we need to do

something about this and | started some medications which worked.foo me

Additionally, people searched for a solution to their mental health issues using Google.
However, they stated that this approach was not alwayacaurate source of health

information.G 6 P 3'he hypochondriac is the most stuff, so | am using Google

4.4.1.5Doing Somethingto Motivate Themselves

In this section, participants mentioned internal and external motivations they accessed
when they feldown, stressed, or in the midst of a panic attack. One of the approaches they
used was selfalk which is an internal form of motivation people practice by repeating
motivational sentences or affirmations to support them in stopping negative thoughts.
G6P7 Rdgarding to panic attack, I just try to tell myself this is not real to get myself feel

good again 0

Participants reported following inspirational people on the internet and rewarding
themselves after hard work as examples of external motivationsigleelyto encourage
themselves to be more positive and reduce their mental health sym@&nr2.4 also i

follow some inspirational people in the internet to motivate me

4.4.1.6Helpful Thinking
Some participants tended t o ttheiiisskestodeet he ¢
the benefit of the issue; this strategy helped them to reduce their &ré¢93.1 thinkf

about the overall picture. | am talking ab

so much o
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Additionally, some overcame their fear by ifag the things that generated that feeling.
G 4 P 2af:l amiafraid from something, | do it. | found it very effective just facing your

fear. 0O

Another strategy to avoid feeling depressed was to force themselves to do the thing that
generated the depressedadoG 2 P 2Sp whién | do poorly in school | can go to the
depressive episode where | stopped going to class, | just don't feel good. The ways that |

have had to deal with it é and. dorce mysel

4.4.1.7Doing Physical Exercise

Particpants stated that being physically active improved their mentatbemly by
reducing anxiety, depression, stress, and negative mood. Hence, they overcame their
depressive feelings and anxiety by going to the gym, walking, or dancing. Some played
physical games, such as soccer and billiards, which helped to release their negative
feelings.G 3 P 2 do sbmething | like, such as playing billiard, and socc&1P3:

fiDancing at home makes me feel better

4.4.1.8Managing Their Time

Some participanthighlighted that identifying priorities and being more rigid with their
schedule helped them to reduce stress and depreSso®. 3 just giganize my time at
least what | should do for each day to reduce my stré&2 P 2 try tofibe more rigid

with myschedule 0

They also mentioned that creating time to do something enjoyable and removing anything
that contributed to their stress helped them in dealing with their mental health issues.
GlP&Striess is only created whanedgeatingmyeep t |

own time | do what | want to do. | need my me time

4.4.1.9Religious Practice

Some people stated that reading religious books and praying reduced their symptoms of
depression and anxiety, as well as enabled them to cope with stressd&Rer.| sBek

something religious. Do the things | believe in, reading the religious. book
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4.4.1.10Isolating Themselves

One person stated that when he experienced mental health issues such as feeling depressed,

he preferred to withdraw and isolate hims@lifs P 4 prefefred to be isolated.

442Understanding Participantsd Perspect.i

Relation to Two Selected Mental Health Apps

I identified several themes related to par
relation to selected mé&al health apps. | discuss each of these themes along with related
subthemes below.

4.4.2.1The Needto Enhancethe App Design

Usability: Usability i s an essenti al factor [

applications.

Easy to use: Most participants highligttsimplicity and ease of use as important in the
ment al heal th apps that t hE&ghomepadelisyaveryi ke t
complex design. It would be better to design like icons to be easy. t@use

Easy to navigate: Participants likedle able to find relevant or required information or
app components mor e dlifeelehere dreylotsaoithdngsogaingork |y .
that it takes many steps to go there

Organized and simple home screen: Participants liked apps that were edgamizhad

fewer details on the home screen. They preferred that app information be presented in a
nonover whel mi n gllikedahe layo@ ardgaBize of ihe app.

Tutorial: Participants expressed a preference for apps with singptactions on how to

use t he dfphpapp aRa&iBle tinyfpepp for each activates to give you brief

overview, how it works so it would not be confusing

App Content: Participants liked having a variety of activities in the app and fdlthisa

activated their curiosity. They liked apps that have regular content updates, and the

97



information content in the app had to be from trusted sources. Moreover, some participants

liked content that shifted their attention away from their currentsssue

G 1 P 3rhe information they provide looks more trustworthy than the other. There are
some links | can check them oul

G5 P Shis afip does not have anything that let you remember your stress or depression

just play games and read an article which is gjo®

G 4 P 2The app should not show stress or depression as the illness it should show as

something normal that we all face in our lifé&

Basic design Participants highlighted the importance of the app having a clear purpose.

G4P2i Us er s n e e d the mainypurpbse nfghe app easily

They also mentioned that the app name should be both simple and not include/mention or
be related to any mental health issue because they do not want others to know that they are
using a mental health app.3 P %like tifiat it is called happify. You are clicking to happify

not clicking to anxiety. Even the color is bright and happy

Participants preferred the colour scheme of the app to be bright and calm. They also liked

apps that support different languages.
G5P3:flt need to include other languages not only Engligh
G 2 P 2 like tifie app color. It is calth

4.4.2.2Tracking Of Personal Data

Participants reported two types of tracking: $edtking, and auttracking. For self
tracking, participants wanted to make theamonotes and track their successful personal
solutions. The app should be able to support G&.P 1 like téking note so | can know

if there is improvement or not@ 2 P 1 reallyilike the anxiety tracker which shows your
progress and kind it gives yself hope that you will get better, and you can report in the

things that make you up and dawn

For autetracking, participants wanted their emotions to be tracked based on the auto
tracking data of their sleep, heaate, and phone use.
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G 2 P Mhat ii you have something that can track your sleeping time and maybe heart
rate and know your feeling based on th& 1 P 2 do ndit think users can rate his/her

level of anxiety. | prefer sensors to give the rate of my stress likgditedr

4.4.2.3Social Canmunity in the App

Participants highlighted their desire to have a social community within the mental health

app to interact socially with other users who have the same issues. This would enable them

to share issues, give each other advice, and relateto®@r peopl ebdbs experi e
liked anonymous communication in the social community and the ability to post a picture.
Including a video call option in the social community and having a professional monitor

in the group was also suggested.

G 3 P % like thie community in the app, so you have someone to share®vithP Bocialfi
community will be the main thing I will go for it& 5 P 3 like yidu can post the picture

to the group 0

4.4.2.4Motivational Content

Participants mentioned two types of motivatiamotivation to encourage participants to
be positive and motivation to encourage participants to use the app. Participants
emphasized that the app should provide them with inspiring stories and positive news and
guotes, pictures, and articles that imprdw&Etmental welbeing and motivate them to be

more positive.
G5 P likefthe positive news. It is good to have it in the ap@s6 P 1f:theré is an
inspiration quote, it will be goad 0

Some reported that the app should allow them to gain revaétetseach task they have
done and compare their points with other users in the app, which would motivate them to
keep using the ap® 5 P 1 like tlie points and specially if | can make it competition with

other users so | can compare my points with nenéts which let me practice more
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4.4.2.5Personalization

The ability to personalize the interface, for example, by customizing reminders,
background, colour, and music, was attractive to participants. Some also wanted to be able
to add personal strategies initharofile so the app could make personalized suggestions
when they experience a crisis. In addition, some participants would like the app to
administer an assessment before using the app to personalize the content based on the
user so6 ans wegassessnteot masvbe short. Théyiwould also like the app to

greet them personally, by their name.

G 1 P 2like tlie level and the assessment in the beginning, it can be used to make the app
personalized & 4 P BAddingi personalization in your app like Higme), how you are

feeling toda® o

4.4.2.6Providing Feedback fromthe App

Feedback from the app was divided into two types: notifications and suggestions.

Notifications: Participants highlighted that the app should send them periodic
notifications to check on ting, either randomly or at usdefined timesG 3 P Jhereiis

no notification or reminder to remind me to use the app so | will forgeditey also
highlighted the need for the app to notify them about their feelings based on their tracked
personal dataG 2 P Z’he app could do more work in the background, send a notification
and check during theoday howés your day to
Suggestions Participants wanted the app to provide helpful suggestions based en auto
sensed data related to their current circumstantlese suggestions could be positive
articles, health advice, strategies to overcome the mental health issue, personal strategies
that were previously recorded to make users feel better, or advice for the user to contact a
doctor.G 1 P 1 :for éx@mple whe you set up your account with the app, they will ask
guestions, what makes you happy? What is your hope? So a month later if | feel down,
they will suggest that | make a herbal tea for exampi#3 P 1Thereishould be a

suggestion to contact a doctoio
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4.4.2.7The Needfor Enhanced Privacyand Security Features

Participants expressed a preference for the option for an individual mode, as opposed to
an online community mode, where they can make personal notes and express their feelings

within the app privately.

G5M : | wiil use the private mode first then after a while when | trust the app, | can
change it to be community mod& 3 P 4Askingipermission to access my photo, contact

isgood 0O

They also preferred the option to use an app without creating an acg8uRt5Creatiing

an account is something annoying for me. | do not like to create an account

Participants also emphasized the importance of the lock feature in mental health apps to
protect their collected data and informati@1 P 3here iis no lockingefature in the app

and that increased my concern regarding privacy.

4.4.2.8The Needfor Relaxation Approaches

Participants reported the importance of practicing relaxation approaches to reduce
unpleasant feelings and feel better. $allk, and breathing exereis were the strategies

that users wanted to have in their mental health apps.

G 1 P 2 like thie breathing exercises in the ap® 6 P 4The ajfp should allow users to

speak to themselves.

4.4.2.9Providing Professional Support

Participants suggested that #ygp should provide access to mental health professionals’
support by either providing the contact details of doctors, coaches, and a suicide crisis

hotline or by providing live therapists who can be accessed to respond to their concerns.
G 3 P 2f therdiisicon that you can contact doctor, clinic, it will be good

G 2 P FhereBhould be a hotline for suicid®
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4.4.2.10Including Gamesfor Entertainment

Participants reported that apps need to include fun games as a way to reduce stress.

G5 P She app shoultiave entertainment such as game not only record your notes and

mood .@& 1 P 3 like tlifie game idea it is a kind of entertainment

4.4.2.11Including Google Map Functionality in the App

It was suggested that mental health apps should have a Google map functibaglity
shows centers and communities for mental health support that are geographically near the
user. So, when users feel down, stressed, or depressed and are using the app, they can
easily find a physical community for support.

G5 P 4f:theréd is icon thashow the center or society that help people for example the

app has Google map and show the mental health center and society that nearbyousers

44212Parti ci pantsodo Perceptions inRUsiggar di ng

Mental Health Apps

Some participants believégat men would be less likely to use mental health apps because
women tend to look for ways to express their feelings while men tend to hide their feelings
and pretend that nothing affects them. However, other participants felt that mobile
applications cold motivate and help men to express their emotions. Others felt that
differences in using mental health applications are less gealdéed and more likely
dependant on the personality type of the users.

G 3 P 3 thinkfvomen use mental health app moredose they are more emotional, and
the man can keep his emotion and pretend nothing affects @iéh P 1 thinkfall men
and women use mental health app but it depends on the personality. There may be some

women do not like to use an app and as well as s@it depends 0
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4.4.3Co-design Workshop

The cadesign workshop produced 32 participant design sketches and an extensive set of
app design components, including upegferred features, functionalities, and
characteristics that mental health app users wokeddi use. The researchers identified a

total of 13 major themes from the-design workshop. | discuss these themes below.

4.4.3.1General Design Characteristics

Simplicity and ease of use were mentioned by participants when they explained their
design. They highi ght ed that this would all ow them
kept mine as simple as possible. | was thinking of a person who does not like to be on the

phone or just needs the basicé

Additionally, they reported that mental health apps shoulddieca tutorial or instructions
for how to use the ap@ 5 P Ihe infportant thing for me is to show the users how to use
the app O

Participants emphasized that mental health apps could provide 1) credible information in
a way that is not overwhelming, & variety of activities, and 3) crisis information support.

G 3 P 3Any inflormation should be from a qualified person, not anybody can post the
information @ 1 P Bwodild like to have a variety of activities such as yoga, breathing

G 4 P 4t provitles ..emergency and instruction of what users should do

Participants highlighted that mental health apps must have a simple name. Others
suggested that the appds name mustG4R8ot men

il suggested tvengpmertpeobpbpbemdésbbr exampl e

Moreover, it was recommended that the app
they like, and what they dislike in their profil8.2 P 2 s t atthas d prafile af whath

you like and dislike and activities that mala happy and people that make you happy,
things | i ke that. o

Some users suggested creating an account within the app to store their information,

whereas others disagreed with this idea. Participants found a point of agreement with the
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idea of making the @ount optional, and the app could provide more activities and content
if the user chose to create an account and formally lo& #h.P 1The app shows the
analysis locally that user is using the specific relaxation activities, then it suggests for user
that If you log in, you will be able to access more relaxation activiti@s

Participants would like to have favourites lists, enabling them to save their favourite videos
and activities on the app so they can find them quickly I&tdr.P ¥ ou cdn likehe video,

article and watch them again.

4.4.3.2Tracking Of Personal Data

The tracking feature emerged in all sixa®sign sessions. 63% of participants highlighted
selfmonitoring as important feature in the app. There were various ways in which tracking
was vsualized by the participants in the-design workshop. Specific ideas about how to
design the tracker varied, with some participants indicating that they would like to have

an autetracker to track their sleep time, herate, time spent on the phonedan-app
achievements. Moreover, some people suggested that the app coutdraatac Kk user s
emotions based on their heaste and breathing. Others suggested that the app should
provide the ability to track their mood using a set of smiley faces, ematods, or

| abeling oneb6s emotions in detail to know
issues (See Figue3d). G 3 P The app asks users what they feel and track other problems

that may lead to depression such as obesity, social prob@wmh P 4f the d&pp can know

your emotions through hearate and breathing, it would be greab

The app could al so tr ac kGA4uPsGhe &gl caratlaackgobro!l ¢ o

drink and money to see how you are coping over dime.

Others did not ke this idea of selfracking due to a high probability of error and consistent
data input and preferred the app to predict their emotions based on thimekitay of
their hearrate. G5 P 2it: could be auteracking for blood pressure, hearate and

knowing the emotions and providing recommendation based on users feaings
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Others suggested that the app should provide the ability to take note of emotions in detalil
to improve seHawarenessG 5 P IYou cdin track your feeling and write what make you

feeldowno

Figure4.3 Three implementation ideas of a tracking feature were generated by participants: 1)
simple tracker using a set of smiley faces, 2) using a set of emotion words, and 3) @bekng s

emotions in details

4.4.3.3Providing Feedbackfor the Users

| divided the app feedback into three types: notifications, suggestions, and reporting

Notifications: Participants provided a variety of ideas for notifications. Participants
wanted the app teemind them of positive things in general and good things happening in
their lives as a way of redirecting their attention away from the nega®w#s? 3f you i

feel stress, your app reminds you of the good thing happening to you which can help you
torelax @ 6 P The laét thing is reminder to tell me a nice thing, everyone wants to feel

good 0O

They would like the app to remind them to track their mood and activities. They would
also like the app to check in on them to see if they need help, eitheghhaatetrack
sensing or at random timeS.4 P 2 like the notifications because the apps that do not

have a natification, are forgotten@ 6 P FApp cdin check me out at random time
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Participants would like to be notified if they have made progress devearercoming their
ment al health issues by showi ng Ihtletappyv at i on

sees you have done good progressé.toward th

SuggestionsParticipants would like the apps to provide suggestonghat to do based

on their feelings. The suggestions could be built into the app, things such as reading
positive articles, health advice, or news, or could be things users liked or which they
entered previously into the app as things that worked fon t{see Figuret.4). G2P2:

fiThe app can track sleep or mood and immediately diagnosis and provide you with some

suggestions on what you can do to feel better based on the data the app has aba@ut you

~ o

|

Figure4.4 Three implementation ideas of a suggestion feature: 1) suggesting activities based on
the moods entered, 2) providing suggestions t

3) providing general suggestions

Reporting: Participants highlightechat they would like the apps to provide a summary
report of their data and/or progress which could be shared with their the@ift.Ghe i
app shows a summary of the resul® 2 P I'he thBrapist keeps up to date and see how

you are progressing or yourehaviours 0

Moreover, some participants expressed that they would like it if their therapist could access

their data if they were given permissidh3 P 3rherafist can access my data if | allow
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it because | try to take note for each thing, hawrgrything in the app will make it easy

to show my doctor 0

4.4.3.4Providing Live Support

Participants highly valued live support, either as personal or professional support. 56% of
participants included live support in their ideal design. Figdre presents thae
implementation ideas of a live support feature that were generated by participants.

Personal live support allows users to provide contact details for friends and family to
contact for support when necessary. It also allows for a way to contact a&stitaoggh

the appG 2 P Z'he app includes help information: call for help first option, search for a
therapist is the second option, call a frien@® 6 P 7he agp allows users to call a friend

or to speak to someone who use the app even a strangeathhelp 0

Professional live support allows users to contact a doctor or therapist in their area. It also
provides live therapists and coaches who can respond to their concerns. Participants would
be willing to pay for sessions with a live therapist whenassaryG 5 P IThe lait icon

is about contact the therapist through online and it could have fées

En =

—

k)

—

Figure4.5 Three implementation ideas of a live support feature: 1) including therapists that users
cancontact and the ability to text them, 2) the ability to set up meetings with a live coach, and 3)

the ability to call for help, contact a friend, or searcheftherapist
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4435Per sonalizing the Appb6és Style and Fu

The ability t o yeand$uacticaiasattractive tb ¥% afpatidigants t
Figure 4.6 shows three implementation ideas of a personalization feature that were
generated by participants. For example, they would like to customize reminders,

background, colour, and music and create their own perseappistrategies.

Participants would likeo have an initial brief questionnaire that could be used to
personalize their app experience based on
exampl e, G 1 Alie apptcan thavela btieh quéstiofinaire to get information to

personalize the app o

—~

Figure4.6 Three implementation ideas of a personalization feature: 1) asking a set of questions
when setting up the app, 2) including a profi

happy, an®) customizing the layout and theme of the app

Participants also highlighted the need for the app to provide them with solutions based on
selected feelings or The apspm@sde yolrwith buttorsamtip | e ,
different issues, you can dtion which one that you need help with, and it can direct you

where you can find different solutions to the issie

Some participants said that it would be nice if the app could greet the user byaddte.
AApp can say hey with users name
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Someparticipants would like the app to provide music and/or religious phrases based on
what the users are currently feelii@6 P SThere i@ould be different options for different
religions, so | can choose based on my religion anduymphrase to inspire meabed on

my feeling. o

4.4.3.6Social Community Feature

Participants reported a desire to include a social community within mental health apps so
that they could interact with other users who have the same issues, share their problems,

and give each othexdvice.
The suggested design implementations for the social community were as follows:

The social community could have different groups created based on mental health or life
issues. Users are able to follow any one of these groups by searching fothsyua®
facing or by answering an assessment questionnaire that directs users to the right group.

Moreover, users could create a group for a specific issue and add people to it.

G2P4Al n chatting can have differ eatetagrgupoups
for depression in the school and anyone is interested can .gdb it P 3The ajfip asks
you questions such as what is your issue? and based on this assessment, it takes you to the
group which has the same issues, then you can share your esdedo activates

together. o

The social community could have eae-one chatting to talk to a person who has the same
issue. The idea is that users can send a request and, if the request is accepted, they can chat

together.

The social community could alsdfer voice calling, but it should be anonymous. It could
also allow users to reply to a comment and upload pictures in the chat room.4=yure

present three implementation ideas of social community feature.

G5 P 2f.userifinds a person who has the saswsie, he makes a match, if the person

accepted, then they can do a voice cal/l bu
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G4APAAEnt er your issues and the app shows yo

their solutions. O

— . —

— 7 —

Figure4.7 Three implementation ideas of a social support feature were generated by participants:
1) ability to reply to a comment, 2) ability to chat privately, and 3) ability to upload pictures in
the chat room

4.4.3.7Motivational Content

Participants xpressed a desire for positive motivational quotes or statements that are
updated regularly. They would also like positive news available in different formats (such
as text, audio, and video) and religious inspirational quotes in the apps to make them feel
better. They also reported that the app giving them rewards after any accomplishment

would motivate them to keep using the app.

G 2 P 4T'he infroduction page has simple motivation statements such as you are the best,
be confident. It should be updated gvérhours or make it daily @ 2 P Positiieé news

is a good idea to have in the app which helps, and it can be in different format. Reading
for people who like to read, video for people who like to watch and audio for people who

like to listen O
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4.4.3.8Providing Relaxation Exercises

Participants reported that the app could contain approaches for symptom relief, such as
breathing exercises, yoga, recording thoughts, a forgiveness feature, and a regret feature.
However, some people disagreed about theulrseds of a regret feature, as this could

force them to remember unpleasant and depressive experiences, and this would not make

them feel better.

G 6 P 7l :.wanfiito record my thoughts. Sometimes when you have anxiety, you need
someone to talk to, so recordirsomething make you feel like you have spoken to
someone G6P4:Ail woul d | i ke to add forgive featur
we can do it monthly 0

4.4.3.9Including a Google Map Function to Find Clinics Near Users

Participants emphasized the idedating Google map functionality that shows available
therapists and communities for mental health support near the users. Additionally,
participants wanted a map that shows organizations in need so they could volunteer and

improve their feelings through lpéng others.

G 2 P 4t can have something like Google map to show the therapists that are near to me.
It can pop up and us 66 B 3fthadpp tells meetc helpthin d c o1

charity or community by showing them in the Google tmap.

4.4.3.10Including Simple Games

Participantgeported that the content of the app should be fun and interactive; thus, they

included games in their design.

G 1 P Zrhererare four icons in home page as main categories including an icon for a

game. 0

4.4.3.11Providing Relaxation Audio

Participants highly valued the idea of having relaxation audio such as music, natural

sounds, and worship and religious audio clips.
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G 6 P TThe firgt thing | want is sound or music just to help me calm do&6é P F-or i

me personally, | like to heavorship sounds 0

4.4.3.12Providing Personal Assistance in the App to Help Users

Some patrticipants reported that using advanced Artificial Intelligence (Al) technologies in
mental health apps could help to improve their mental health issues by providing
individualized emotional support, assessment, and advice based on their recorded data.

G 4 P 6rou cdin click on and talk to your phone and tell it that something happened or
that you feel bad. This could be simple or complex information and the app can understand

youand give you a quick solution on what to do or suggest that you talk to your. friend
G 6 P Javingia voice in the app talk to me and ask question. It is kind of rabotic.

G5 P 4t could be Al that responds to me and if the situation is serious it callildé to

contact a therapisb.

4.4.3.13Goal Setting Feature

Participants would like to set up heattflated goals. The app could show them how many
days they have left to complete their goal, which can motivate them to finish their task and

reduce their stress.
G2P3: fnGoal setting shows how many days | e

4.4.3.14Privacy Feature

Participantshighly valued when the app asks permissioadoess the personal data on
their phone. Some would like to have a clear privacy policy that showtheavdata will

be protected.

G1P1 st aTheredshouldhlze tprivaty agreement that there is no sharing of users

information 0
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4.5 Discussion

This study aimed to explore the perspectives, preferences, opinions, and needs of those
who have experienced mahthealth issues such as stress, general depression, anxiety,
panic attacks, and low mood. Given the wigcumented difficulties engaging people in
promoting mental health, such perceptions are likely to be pivotal to developing a
successful applicatiorof mental health interventions.

My results highlight that people who have experienced mental health issues are using
existing strategies for dealing with mental health issues in their lives, and these strategies
should be leveraged in designinga men&lahl t h app. Participants?©o
into 14 overarching themes showing what they want in a mental health app. Most of the
desired characteristics, features and design implementations emerged in all six of the group

sessions.

Regarding app desigparticipants emphasized that the app being simple, easy to use, and
easy to navigate are essential characteristics for mental health apps. These characteristics
were unsurprising and consistent with previous stydigls

Moreover, allowing users to customize the app to suit their individual needs and
preferences is an eallent way to improve user satisfaction, engage them, and, hence,
reduce the currently high attrition rates associated with mental healtH1853$21].
Moreover it has been found in other health domains that personalized health interventions
are more effective than those employing a-sizefits-all approact170],[167] and, in
depressive and anxiety disorders, this is even more imp@inf205]. Therefore, it is

not surprising that the participants of this study, who have experienced mental health
issues, would like to personalize mental health apps to suit their needs so that they can

benefit from individualized solutions.

Participants with mental health issues are usually looking for someone to help them solve
their issues without judging or stereotyping them. Therefore, including a social community
and access to live support in the app reflects this approach to dedhnidpew issues in

real life as highlighted by the participants. This finding is similar to Algahtani Et3jl.

who found that including social support and emergency contacts in a mental health app
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were appreciated by wusers. Therefore, sha
people who have the same issue andathiity to contact professional support, family, or

even friends are important for people who have experienced mental health issues.
Unsurprisingly, because of the stigma associated with mental health issues, few
participants suggested that contacting &aiking to a stranger who has no possibility of

knowing them is preferred and it would help to reduce their issues.

While participants reported a need for tracking features in mental health apps, their ideas
were varied. Some participants would like tremmotions to be predicted based on the app
autotracking their vital signs, such as heart rate, blood pressure, and breathing, or based
on autetracking their phone use since they do not trust their ability tetrsek. In
contrast, others suggested tkia¢ app could have seifacking to enable users to track

their positive emotions, successful personal solutions, and personal notes, all of which can
improve their awareness. It is worth mentioning thattsatfking is the most frequently

implemented pesuasive strategy in available mental health §ppk

The feedback theme is a combination of thre¢ufea: notifications, suggestions, and
reports. Notifications and reminders are highlighted as very important features to remind
users to use the app. Apps without naotifications or reminders will easily be forgotten.
However, this feature should be custeatile so that users can make it random or set up

the frequency of reminders; they should also be able to disable it if they do not want
remi nders. Receiving suggestions based on
goal is a valuable feature belp users manage their symptoms and motivate them to keep
using the app. Moreover, the ability to share a summary of the report with their health

provider will save them time and help them facilitate an accurate diagnosis.

Participants stated that theytei like to motivate themselves by repeating a motivational
sentence, following inspirational people on the internet, or stopping negative thoughts.
Therefore, including motivational content such as positive stories, news, and inspirational
quotesinmenta heal th applicati ons -beind. Moreovarpr ov e
they stated that rewarding themselves after hard work is a way to motivate themselves, so

including rewards in the app as a type of motivation is critical.
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Playing mobile/video gamesase of the strategies some participants tend to use as a way
of distracting themselves from current negative feelings and as a way of entertaining them.
So, including simple games in the app is important to entertain users and distract their
attention fron negative thoughts. Additionally, including relaxation exercises and audio

clips in the mental health app will bring participants some relief

Participants have different ways of using mental health apps. Some people prefer to use
them only when they aia a crisis: From their perspective, the app should have specific
components that help them relax and calm down. Alternatively, others would like to use
the app on a daily basis: They suggested a variety of ideas to motivate them to use the app
daily, suchas reminders, tracking, and so on. Tab& shows the implementation ideas

that emerged from focugroup study

Table4.3 Implementation ideas that emerged from the fagasip study prioritize the list

numbers for each category based on importance

Design Implementation

Suggestions

Track  personal Predicting emotions based on the amngxking of their sleep, hear
data to improve rate, breathingate, and phonrase data.

mental health Auto-t r acking of userso6 sl eep
phone, and iapp achievements.

Tracking of mood and other factors that cantdbate to menta
health issues.

Tracking of user's notes and successful personal solutions.

Tracking usersd al cohol con

Provide access t| Having different groups created based on mental health o
a social| issues.

community group| The aility to create a group for specific issues and inviting ped
The ability to follow any one of these groups by searching

Issues users are facing.
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Design

Implementation

Suggestions
Ensuring and maintaining us
in the social community.
Providing an assessment questionnaire to direct users to the
group.
Including oneon-one chatting irapp via sending a request and
the request is acceptedeus can chat together.
The ability to post a picture in the group.
The ability to make a video/voice call.
Adding some basic rules to the community, such as respec
prohibit threats or bullying.
Adding a block option to block undesirable contacts.
Provide Including positive news available in different formats (such as
motivational audio, and video).
content Including positive motivational quotes or statements that
updated regularly.
Providing religious inspirational quotes and inspirationadiss.
Providing rewards after any accomplishment to motivate use
keep using the app.
Personalize  th{¢ The ability to customize reminders, background, colour, and m
appo6s s t| Providing an assessment before using the app to rmaiz® the
functions appd6s content based on user

must be short.

A personal app greeting (greeting users by name).
Providing users with solutions based on selected feelings or is
Providing music and/or religious phrases basedvhat the user

are currently feeling.
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Design

Suggestions

Implementation

The ability to add personal strategies in their profile so the ap

make personalized suggestions when they experience a crisi

Provide reminders

and notifications

Sending periodic notifications to check osers, either randomi
or at userdefined times.

Reminding users to track their mood and activities.

Notifying users about their feelings based on their tracked per
data.

Reminding users of positive things in general and good tH
happening in theiives as a way of redirecting their attention frq
the negatives.

Notifying users if they have made progress towards overco

their mental health issues by showing motivational messages

Provide
suggestions  fo

the users

Providing suggestions on whatdo based on their feelings or au
sensed data related to their current circumstance. These sugg
can be positive articles, health advice, strategies to overcon
mental health issue, personal strategies that were previ
recorded to make usefeel better, or advice for the user to con

a doctor

Allow ability to

generate report

Providing a summary report of their data and/or progress whic

be shared with their therapist.

Include games t(
distract and

entertain them

Including a simplegame (such as a puzzle or a focus on pos

words) in the ment al heal th

their current (negative) mood and entertaining them.
Including also simulative games such as memory cards, 0

games with other particgmts,)
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Design

Implementation

Suggestions
Provide goal The ability to set up heakltelated goals and show users how m
setting days they have left to complete their goal.

Provide relaxatior
exercises an(

audio clips

Providing relaxation exercises such as breathimgditation,
gratitude, recording thoughts, CBT, forgiveness, and Y
exercises.

Including relaxation audio such as music, natural sounds, wo

and religious audio clips

Provide a doctoj
or therapist,
family, and
friends as contact
for external

suppat

Providing a suicide crisis hotline.

Allowing users to provide contact details for friends and famil
contact for support when necessary.

Allowing users to contact a doctor or therapist in their area.
Providing Google Map functionality that shows dahle therapists
and communities for mental health support near the users.
Providing live therapists and coaches who can respond to
concerns.

Providing users with a way to contact a stranger through the ¢

Include personal

assistance in th

app

Providing individualized emotional support, assessment,

advice based on their recorded data using artificial intelligent.

Improve the

privacy and

security of the apy

Asking permission to access
Including aclear privacy policy that shows how their data will
protected.

Of fering a | ock feature in

collected data and information.
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Design

Suggestions

Implementation

Offering an option for an individual mode, as opposed to an o
community mode, whereely can make personal notes and exp
their feelings within the app privately.

Providing users with the option to use the app without creatir

account.

General  desigH

preferences

A Usability

Making the app easy to use and easy to navigate.
Including instructions on how to use the app
Making the home screen organized to simplify it.

A Content

Providing a variety of activities
Updating the appbds content
Providing credible information.
Creating app cont e iohawayhfran theg

current issues.

A Basic design

Making the colour scheme of the app bright and calm.
Making the purpose of the app clear.

Including a profile and favourites lists.

Making account creation optional or offering a choice to sigr
with Facebook or Google account.

Making the appds name si mpl ¢

issue in the name.
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4.6 Chapter Summary

This study aims to develop and evaluate the effectiveness of a mental health mobile app
for promoting mental health. Findingsr om t hi s study generated
perspectives, opinions, and preferences on the use of mobile apps to support mental health

and how such apps should be designed.

Through the threphase study with 32 participants which involved the phais®gptoring
usersob6 experiences with ment al heal th i ss
opinions, and preferences in relation to two selected mental health apps; and a co
designing session, | identified 14 unique feature ideas and genergiedi8pant design
sketches of an ideal mental health ady.findings revealed that participants were using
some strategies to deal with their mental health issues: 1) doing something to distract
themselves from their current negative mood, 2) using agtax exercises and methods

to relieve symptoms, 3) interacting with others to share their issues, 4) looking for an
external source to solve their problem, and 5) motivating themselves by repeating
motivational sentences to support themselves or by folpwnspirational people.
Moreover, regarding the design of the mental health app, participants identified that the 1)
usability of the app?) personalization of the app, including 3) tracking and feedback, 4)

live support, and 5) social community, andyiding 6) motivational conterand 7)
relaxation exercises are the most important features users want in a mental health app. In
contrast including 8) games, 9) relaxation audio, 10) the Google map function, 11)
personal assistance to provide suggestidiy goal settingand 13)privacy preserving

were surprisingly the least requested features. Understanding snelr s 6 needs
concerns about mental health applications will inform the future design and development
of mental health apps that are usabkeful, accepted, and successfully used by the target

audience to promote mental health and emotionalvestig.

In this chapter, preseneédthe result®f afocusgroup studyhatwas conductetb uncover
the users' opinions, perceptions, preferenard, experiences to inform the design of a
nextgeneration mental health app. In the next chapter, d Buydersonalitybased model

driven approach by conducting a largale study of 561 participants to evaludte
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persuasiveness ttie common persuas\strategies/features that emerged from Chapters

2, 3, andhis chapterbased on user's personality traits
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CHAPTER 5: BUILDING THE PERSONALITY -BASED

MODEL -DRIVEN APPROACH

Chapter overviewChapter 4 presents the results of tbeusgroup study that was
conducted to understand the userso6é opinion
inform the design of a nexteneration mental health app that would be substantially more
engaging and effective than the currently avédapps to improve mental health and
well-being. This chapter shows the results of relationships between personality traits and

the common persuasive strategies/features that emerged from Chapters 2, 3, and 4.
Moreover, it presents the findings of possilWlemairdependent variability in the

relationship between personality and persuasive features across various domains

5.1 Motivation of this Work

Research has shown that the effectiveness and preference of persuasive déatures
employed in these appaybe dependerdn the domaimf application167]. A persuasive
feature that works in one domain for a particular type of user may not work for the same
type of user in another domain. Considering the sensitive nattunental health issues,
researclspecificallytargetingat investigating the effectiveness of persuasive featares
themental healtldomainis neededMental health apps may be more effective if they are
tailored to various user characteristics. Reseaisrevealedthat people differ in their
motivation; hence, different types of individuals are motivated by distinct persuasive
featuresand what motivates one group of users may demotivate ¢fl&8E105]. As a

result, several studies of health apps have emphasized the memdréoinsight into

4 Originally published in Algahtani, F ., Meier, S., & Orji, R. (2022). Personalibased approach for tailoring persuasive mental health
applications. User Modeling and UseAdapted Interaction,32(3), 253-295.
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various user characteristics that should be considered when tailoring persuasive
interventiongd169], [177],[175].

5.2 Personalizing Persuasive Applications

Personalizing persuasive appais actof adapting the app features and/or functionalities
to the target users or user groJp35], [161]. Personalizing the persuasive features
employed in app design is important to improve their effectiveness in proriwitagget
behaviour compared to generic ajpp&9],[166]. Howeverwithout knowing the endiser
characteristicend contek tailoring persuasive apps to achieve the intended objastive
difficult. The importance of personalizing persuasive dgssbeeimighlighted in various
studies. For exampl€iocarlanet al.[47] conducted six focus groups with 35 participants
to investigate how to tailor game interactions, activities, and challenges. They found that
participants emphasize the importance of personalization (both @it explicit) in a
gamebased intervention for mental wddeing. Moreoveranalyzing theuser reviews of
mobile mental health apps shotimat personalization functionalitiesre among the top
app featurethatarewell received by uselg7].

There are two major wayw personalizemobile apps: implicit profiling or explicit
profiling [104]. In implicit profiling, the persuasive apps are adapted based on interactions
with the user. For examplthe mobile phone ap MY P L AWNiéh manages criseis,

a good example of implicit profiling, where tailoring is achieved by providing
individualized coping strategies based on users' symptoms of a suicidall&jsidther

studies have used mtane learning to select appropriate moments for health message
delivery [158]. However, in explicit profiling, prior research on measuring individual
differences in responses to persuasion, user attitudes, preferences, beliefs, characteristics,

or personality trait§104] can be used to inform personalization

A few studies have attempted to identify the most effective persuasive features to tailor
persuasive interventions based on one or more charéiceeasthe endiser to increase
the adherence and overall effectiveness in sesfrpromoting target behaviour. These
studies have focused on tailoring apased on various characteristicgluding gender
[38], [165], [2] age[165],[2], culture[163],[180], gamer typ¢l75],[177],[166],[235], and
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personality trait§169], [80],[204], [97], [182], [50], [17]. All these studies have arrived

at the same conclusion: ender characteristics should bensideredvhen choosing the

most suitable persuasion feature for an individual. Therefore, understanding individual
differences in response to persuasive featuress@agritical role in improving the
effectiveness of persuasive apps asdradherenceDespite these past studidisere is a

lack of studies on how persuasive mental health apps can be taltyrestudy fills this

gap This study also shows that the relationship between personality and persuasive
features vary across various domainsldbedomainrdependentseeTables5.1and 56

Table5.1 Summary of research on personality and persuasive features across domain (+)
representing the positive correlation, afjd€¢presenting theegative correlatian

Authors Domain Features Personality traits
= o pd o] L
> O o} o o
w < O z O
Jia et al[97] Healthy habit | Points + -
formation Badges -
Level + +
Progress + -
Social +
Comparison
and
competition
Challenges +
Avatar -
Rewards -
Halko et al[80] Social role +
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Authors

Domain

Physical

fitness

Features

Personality traits

EXT

AGR

CON

NEU

OPE

Cooperation

Competition

Trophies

Intrinsic

motivation

Remove

punishment

Rewards

Codish et al.
[50]

Educational

context

Badges
(virtual

reward)

Points (grade

points)

Rewards
(physical

rewards)

Self
monitoring

and feedback

Social
Comparison
and

Competition
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Authors Domain Features Personality traits
= o pd D L
> O o} o o
w < O p2 O
Anagnostopoulo| Transportatio | Social + +
uetal[l7] n habits Comparison
Self + - +
monitoring
Suggestion + +
Simulation + +
Cooperation +
Praise + +
Personalizatio | - + +
n
Competition +
Oyibo et al. Social Social - + +
[182] behaviours | Learning
Social Proof -
(Normative
Social
Influence)
Social - -
Comparison
Orji et al.[169] | Risky alcohol | Personalizatio| + + + +
behavior n
Cooperation + + -
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Authors Domain Features Personality traits
= o pd D L
> O o} o o
w < O p2 O
Simulation + + +
Self + + + -
monitoring
and Feedback
Social + + -
Comparison
Punishment + + -
Goal Setting | + +
and
Suggestion
Customization| + + -
Competition + + -
Reward + + -
Shuttleworth et | Physical Social +
al.[204] activity comparison
Recognition +
Social +
facilitation
Social learning
Competition +
My results Mental health| Relaxation + + + +
Exercise
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Authors Domain Features Personality traits
= o pd D L
> O o} o o
w < @) p2 O
Self- + + +
monitoring
Reminder + + -
Relaxation + + + + +
Audio
Verifiability + + -
Contact for + + + +
Help
Social Support| + + + +
Security + + -
feature
Suggestion + + + -
Personalizatio| + + -
n
Distraction + +
Rewards + + + -
Encouragemer + + + -
t
Credibility + + + -
Praise + + -
Customization| + + - -
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Authors Domain Features Personality traits

EXT
AGR
CON
NEU
OPE

EXT extraversion, AGR agreeableness, NEU neuroticism, CON conscientiousneg

OPE openness

5.3 The Objective of theWork

The aim of thisvork is twofold. First, | explore the relationships between personality and
featuresof a persuasive apjpr promotng mental and emotional welleing. Second,
explore possible domaitlependent variability on the relation between persiynahd
persuasive features across various domains (e.g., habit formation, fithedsehakipurs

change, transportation habits

5.4 Study Design and Methods

| implemented the commastrategieskatures that emerged frostage 1 (Chapter 1 and

2) andstage 2 (Chapter 3) persuasive app prototypes for promoting mental health. and
conducted a largecale study of 561 participants to evaluate their persuasiveness.
Persuasiveness is a term usedlescrile an intervention'sability to motivate behavior
change[174]. The perceived persuasiveness of a persudeastireor a system is an

estimation of its abilityto promote the desired behavifit74]. This study focuses on

reporting the findings from the largeale stdy to answemy research questiong bow

canper suasive apps for ment al heal th be ta
improve their effectivenes3he strategiesgkaturesof a persuasivenental healthapp

included in this study and the correspimgddescriptions are listed below

Encouragement Offers supportive messages and positive motivational quotes, such as
AfBeli eve you can and you are halfway theri
motivational quotes into various interventions has been shown to increase confidence,

motivation, and empverment in people struggling with mental health is$lié§].
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Personalization: Provides personalized conteand services for users. Based on the user
profile, the app greets the user by name and provides a personal suggestion to improve
his/her mood. According to Ofji 70], the ability to modify the intervention delivered via
health apps to be suitable for the user's neslesthe intervention more effeg® than

the onesizefits-all approach

Customization: Allows users to customize the app appearance and other functionalities
in the app, such as creating a listtbéir favourite audio soundshangingthe audio
volume disabling/enabling notificationghanging app appearan@nd so onPrice et al
[185]found that participants preferred to customize some aspects of {lseieipps colar

and backgroundvhich allows for autonomous use and tailoring

Selfmonitoring: Tracks personal data and presents a visualization of the collested

data b improve the user's awareness and understanding of their past and current state
Research has shown that smlbnitoring is considered the main feature of many
psychological therapeutic techniqussch as cognitivehavioual therapyandemotion

focusel t herapy and hel ps i mprinfluereeshelrfeelings er s 6
thoughtsand behaviow|[24].

Rewards: Offering rewards after any accomplishmerttivates users tocontinueusing

the app and improggheir emotional wetbeing. Oriji et al[176] showed that rewards
such as badges and poingse effective at encouraging and engaging users in their
behavioual change activities

Praise: Praising users for successfullgrapleting a behaviownelated tasko motivate
them tocontinueusing the app tachieveheir behaviourshange objectivesor example,
the messagéavell done, you made good progress toward your goal tbdagresented to
users after finishing their rdéation exercise. Praise among the popular persuasive

features employed in many health apps to encourage users to be more ghgéged

Reminders: Helps users to stay emotionally healthy by reminding them to engage in
various personalized wellness and mental heelgted activitiessuch as meditation and
relaxationrelated exercises. €Rearchhas revealedthat reminders areeffective at

promoting behaviour and enhancing adherence. For example, Clarke et al. conducted a
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randomized control trial with a usual treatment control group and twdekglivebsite
intervention groups receivingeminders. They found thathe selthelp website
intervention with reminders increased the frequency of participant visits wwethsite
intervention compad to their previous studyhat used the same intervention without
reminderdq49].

Social support: Allows users to discuss their issues and feelings with people having the
same or similar issugand theycouldremain anonymous while doing thiocial support
from peers and coaches has been shown to reduce the psychological effects of mental

health issues and has a positive effect on the quality ¢iLbf].

Suggestion:Suggestsvays ofimproving the user's current low mood and other mental

healthrelated situations based on evidence of what works

Credibility (privacy policy): Provides information about how developers handle user
data and keethe dataconfidential. According t&Algahtani et al.[13], the privacy issue

reduced the credibility ahental lealth apps andffecteduser trust

Verifiability (trusted information): Providing information about mental health from
trusted and credible external sources impdoweist and hence effectiveness via

adherence

Distraction: Provides a variety of distraon exercisessuch as games, puzzlesd funny
jokes to entertain users and distract them from the current negative mood, tloought
feeling

Relaxation exercises:Provide a variety of exercises for symptom relief, such as
meditation, breathing exereis, yoga, and gratitud@revious research has shown that
relaxation exercises, such as deep breatfiidg], mindfulnesq91], and gratitudg76],

positively influence emotional webleing and physical health

Relaxation audia Provides audi, such as music, natural sounds, agltgiousworship
audioto relax people and reduce stress, depression, and anxiety. Rdsearelvealed
that listening to music or natural sound befl@®6] or after[16] a stressful task reduse
the stress effects
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Security: Allows users to secure the app from any external access by creating a password.
This would increase user trust and engagement withpiheTdne lock/pin features one

of the featursusers appreciate in mental health ajdj3.

Contact for help: Allows users to contact a therapist and call a friend or family member
directly from the app. It also allows users to find a counsellor or health and wellness
society in their area. This allows them to reach aus@ipport when necessary, in line with
social roles. According to Dirkzwager et #1], support from friends or family helps
people with mental health issues cope with their conditions and avoid isolation

5.4.1Study Instrument

The stuly instrument consists tie followingthree parts

Demographics | collected demographic information of participadiage, gender, level of
educationexperience with mental health appsether they have experienced any form

of mental health issues basen selfdiagnosed.

UserPersonality traits: | also collected data to assess each participant's personality using
the 1Gitems personality traits scale (BEO)[186]. Each statement was assessed using a
5poi nt Li kert scale ranging from Al = Str

measur e user so agreement

Persuasive featurepreferences | followed an established approach that has been used
by other HCI researahns [169],[175],[177],[97],[222]. Specifically, | provided each
participant with prototype implementations of mental health apps operationalizing
individual features in thedesign. In total] developed 16 prototypes representing the 16
persuasive features in this study using Balsd&W{j | evaluated the persuasiveness of the
16 features by presenting a prototype implementation that demesstahfeature.

Eachprototype implementation consists of one or two scoEsignsrepresenting each
feature as a scripted interaction between the user and the proposed mental hehlth app.
also provided detailed descriptions of the prototype for each persuasive feature. The
prototypes were designed following several iteratiand pilot evaluatios, including

design discussions with a group of 12 HCI researchdns, areknowledgeable in the
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research area. Based on their feedback and discusisiefinedthefinal versiors of the
prototypes that clearly describe the individual feature and are easy to understhad by

targeted audience

Figuresb.1presentwo of these prototypgsepresentingherelaxation exercises and self
monitoring) as examples. To prevent gibge bias because of tipeototype ordein the
survey,l used a Latirsquare to balance the order of presentation of the featurssd the
rotation functionality ofOpinio software that varied the position of the features for each
participant.l usedthe perceived persuasiveness scale to obtain feedback jperteé/ed
effectivenesf each persuasive feature. Each prototype was followed by a perceived
persuasiveness scalghich is a validated instrument and was adapted to mental health
and emotionalvell-being from[177]. It also has been used in other previous persuasive
studieq169],[38],[177],[17],[160]. The scale consists of four statements

AnThis feature would influence me to-take ¢

being. o

3t

This feature woul d c oimalyheatey" me to be ment
AThis feature would be personally relevant
AThis feature would make me reconsi-der my

being. o

These scales were measured usingaiiit Likert scale ranging from 1 = strongly disagree

to 7 = strongly agred. also included an opeended question allowing participants to
provide comments to justify their choice/ratings and what they liked orelilséikout this
feature. This ensured that participants were actively considering their responses as
opposed to providing random responses. It also ensured that participants took the time to
consider each feature carefully before responding

Participants completed the survey anonymously and, prior to participatipresentedhe
participants with an informed online consent form. In additibnncluded several
attentioncheck questions the survey to ensure participants were reading all the items
carefuly and actively considering their answeResponses from participants who

incorrectly answerethe attention questions were not included in the analysis
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Figure5.1 Prototype of the feature "relaxation esises" and "seifnonitoring”

5.4.2Participants

The participants in the survey study consist of people who have experienced stress, low

mood, depression, anxiety, panic atgend other forms of mental healtblated issues

based on selfepors, not clinical diagnoss. | included 561 in this analysis (500 from

AMT and 61 from other social netwakand emalil after | filtered out incomplete

responses and incorrect responseshtattentioncheck questions. The resgliof the

analysigevealedhat 341 (61%) of the partjgants inthestudy had used an app to manage

their mental health issues in the pdshad a relatively diverse population in terms of

gender, agegndeducation leve(Table5.2). However,mostof my participants are young

adults between 18 and 35 yeafsge andarerelatively educated

Table5.2 Demographics information

Gender

Male (47.24%), Female (52.59%), Other (0.18%)

Age

18-25 (19.96%), 265 (46.35%), 3615 (17.11%), 465 (8.56%),
Over 55 (8.02%)

134



Level of High School or equivalent (13.73%), College diploma (6.6C
Education Bachelor's degree (58.11%),
degree (1.78%), Other (1.25%).

5.4.3Data Collection

To collect data for the studycbnducted a largscale onlinestudy. Irecruited participants

for this study using different approachégecruited participants by email (from both
academic and neacademic environmentand fromsocial networks (Facebooknd
Twitter). | also usedAmazon Mechanical TurkAMT) for two main reasong-irst, |
needednumerousparticipants and diverse audience famy study. Second AMT has
become an acceptedethodof collecting responses from diverse participdB88, [97],
[169],[177]. | also conducted two pilot studies before the main study. The first pilot study
was conducted ofive people from theniversity, and the secondiason 10 participants
from AMT to test the underahdability and the validity ahy study tool

5.4.4Data Analysis

| used several wekknown analytical tools and procedures that have been employed in
several research studi€s66]. In this section] summarize the various steps taken to

analyze the data.

| calculated the descriptive statistics for demographic variables.

| determined the suitability of the data for analysis by assessing the -K&ger-Olkin

(KMO) sampling adequacies and the Bartlett test of sphefid®] using SPSS.

| examined and compared the persuasiveness of the features by computing the average
score for each feature and conducting a repeatmkure analysis of variance (RM
ANOVA) followed by pairwise comparison after validating for the ANOVA assumgtio

using SPSS.

Finally, | used the employed the Partial Least Squares (PLS) Structural Equation Modeling
(SEM) (PLSSEM)[191] to develop models showing the relations between the personality

traits and the persuasiveness of various features. | used SmartPLS 3 for SEM (see Figure
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5.2) which is the recommendeapproach for modeling relationships between variables
[121].
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5.4.4.1Assessing the Suitability of Data

| determined the suitability afy data for further analysis using the KMO sampling
adegiacies and the Bartlett Test of Sphericithieresults show that the KMO was 0.951,

well above the recommended value of 0.6; that the Bartlett Test of Sphericity was
statistically significant (62(3003)the= 43, 4
data was suitable for further analygi21].

5.4.4.2Measurement Model
| measured the validity and reliability in the RB&EM model using the following set of
criteria
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Indicator Reliability : | examined the indicators loadings of the models and they were all
above the recommended value which is 0.[4d3.

Internal Consistency. | assessed the internal consistency and reliability using composite
reliability (CR) and Cronbachodés al pha and
[44].

Convergent Reliability: | also checked the data for convergent reliability by assessing
average variance extracted (AVE) and all carcdtr have an AVE above the recommended
threshold of 0.944].

Discriminant Validity : | as®ssed discriminantalidity using the Heterotrai¥lonotrait
(HTMT) ratio of correlations and found that HTMT was all below the recommended limit
of 0.9[44].

5.5Results

In this section] first present the results of comparing the overall persuasivenéiss of
features Thenl present the results of the relationship between the FFM personality traits
and thefeaturesof a persuasive app also present a comparative analysis of personality
traits targeting various domaits show that the effectiveness of the features for uario

personalities is domaidependent.

5.5.1Comparing the Persuasiveness of the Features Overall

The results of repeatadeasure ANOVA show significant main effects of the features

type of a persuasive app on persuasiveness (F (12.475, 6985.861) = 21.4000%)< .
overall. This suggests that there are significant differences between the features of a
persuasive app with respect to their overall persuasiveness. A Bonfeoroetted

pairwise comparisons shows that in general, relaxation exerciseya@altoring (listed in
decreasing order of persuasiveness), emerged as the most features of a persuasive app
(both are significantly different from other features; however -mgeilfitoring is not
significantly different from reminder). On the other hand, persostadiz, distractions,
rewards, encouragement, credibility (privacy policy), praise, customization emerged as the

least features of a persuasive app. In other wonggparticipants have least preference
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for these features compared to other features. Thefrdee features (reminder, relaxation
audio, verifiability (trusted Information), contact for help, social support, security,

suggestion) are in the middle, with reminder leading the list (see 38hle

Figure5.3 presents the notched boxplot of thefeatures of a persuasive app, with each
notch representing 95% confidence interval of the median. In general, the 16 features of a
persuasive app were perceived as persuasive, with persuasiveness score significantly
higher than the neutral rating of 4<p001), indicated by the blue horizontal line in Figure

5.3

In summary, although participants found all the 16 features of a persuasive app to be
effective (because of higher persuasiveness scores), relaxation exercises and self
monitoring were perceivke as the most effective features, while personalization,

distractions, rewards, encouragement, credibility (privacy policy), praise, customization

were perceived as the least effective features, listed in decreasing order of persuasiveness

Table5.3 Means and standard deviations of the overall persuasiveness of the 16 features of a
persuasivenental healtlapp

Features Mean Std. Deviation
Relaxation Exercises 5.54 1.17
SeltMonitoring 5.48 1.21
Reminder 5.35 1.27
Relaxation Audios 5.31 1.37
Verifiability 5.27 1.27
Contact for Help 5.18 1.37
Social Support 5.12 1.53
Security feature 5.09 1.48
Suggestion 5.08 1.41
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Figure5.3 The boxplot shows the overall persuasivenessx(g) of the 16 persuasive features (x

axis) on a scale of 1 to 7. The higher the rating, the higher the persuasiveness. The neutral rating

is represented by the blue horizontal line
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5.5.2The Structural Model

lused the structural models to determine
traits and the persuasiveness of individieaturesof a persuasive apfrigure5.2 shows

the PLSSEM model structure.l assessed the level of the path coeffitig¢) and the
significance of the path coefficient (p) which are the two important criteria to measure the
strength of the relationships between variables in structural nfaé8ls Path coefficients

are used to measure the influence of a variable on anbth@mmarized the individual

path coefficientsy() and their corresponding level of significancé ¢ptained fronmy
models in Tabl& 4.

Table5.4 Standardized path coefficients and significance of the relationships. Bolded
coefficients are p<.001,ndmo | d ed ar ebd pr<e porSesgaiitaaiscoéffidents

Features EXT AGR CON NEU OPE
Relaxation Exercise | .15 24 - .08 .16
Selfmonitoring 14 21 - - 13
Reminder 14 27 - - -.10
Relaxation Audio .10 21 A2 A2 A7
Verifiability .10 - A7 - -.24
Contact for Help A1 .18 A1 A1 -
Social Support .10 .20 - A2 A1
Security feature .16 A2 - - -.21
Suggestion .20 .18 .10 - -.19
Personalization 13 15 - - -.15
Distraction .20 .18 - - -
Rewards .18 23 - 14 -.10
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Encouragement 15 18 .09 - -.19

Credibility .19 .18 - A1 -.16
Praise .19 .23 - - -.12
Customization .15 .19 -.10 - -.14

EXT = Extraversion, AGR = Agreeableness, NEU = Neuroticism, CON

Conscientiousness, OPE= Openness

5.5.3The Relationships between Personality Traits and Featuresf a

Persuasive app

The results from the structur al model reve
persuasiveness of individual features (see Tal)eln this sectionl discuss and compare

the persuasiveness of the feature for people of different persdreility

5.5.3.1Relaxation Exercises

Relaxation exercisdeature offers a variety of relaxation exercises for symptom relief that

users can choose from, such as meditation, breathing exercises, gratitude, and yoga.
Previous research has shown that relaxationrceses such as dedypeathing[146],
mindfulnesq91], and gratitud¢76] positively impact emotional wellbeing and physical

health. The results show that people who are high in extraversion, agreeableness,
neuroticism and those who are op@nexperience are more likely to use relaxation
exercises to improve their mental health and emotionattwelli ng ( b=. 15, p<.O0
p<.001), (b= .08, p<.05), (b=.16, p<.001)
participants' comments to jify their ratings.

For example, participants who are high in extraversion and agreeableness, neuroticism,

and those who are open to experience have this to say about the relaxation exercise.
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"When many thoughts are going through my head, it withibe to find a way to slow
them down or quietthem [ ¥ 3 1]

"We are currently living in harsh conditions, so iessential for the body to have the rest
it needs[ P1].

The findings suggest that participants are motivated to use relaxation exercises ibecause

helps them to relax and escape from overwhelming thoughts

On the other handelaxation exerciseBave no significant impact on people who are high

in conscientiousess.

The quality of relaxatiorexercises design anplast experiencesf using relaxation

exercises could impact how people perceived this feature
"It all depends on thquality of this stuff' [P40]
"I haven't found mindfulness exercises to be usefggt. They seem forced [ P2 0 4] .

5.5.3.2Self-monitoring

Selfmonitoringf eat ur e t r a c kuss anu showslthend their past laral current

state and how it relates to their goals, hence improvinegasalfenessThe results show

that selfmonitoring is a sigificant motivator for people who are high in extraversion,
agreeabl eness, and open to experience (b=

p<.05), respectively.

People gave some reason to justify their high preference famseitoring which intude
that selfmonitoring provides an ability tonderstand their feeling, be more conscious of

5 Quotes from participants are included verbatim throughout the  chapter, including spelling and grammatical
mistakes.
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the things that can impact their mood, help them to improve their emotional state and

motivate them to keep going

fil think this would be the most benefidiat me out of all the other options. This would
show how your mental health has been and may help yoderttfy possible triggersrhen
there [ P 90] .

filt shows me stats that | would care about. Would make me feel that | amnii@g

consciou® [P14].

"Charting my progress is very important for me when tryingde&velop better
mental/emotional habitsl think this feature would be helpfyP128].

filt is always morenotivatingto see progress/moods/improvement in a graph or timigline
P170].

However, seimonitoring has no significant impact on people who are high in neuroticism
and conscientiousness. The reasons given by these groups for the low preference of the
selfmonitoiing featureinclude privacy concerns and discouraging due to negative

emotions

filt would bediscouraging to see | was unhappy for 3 daystleat | had not kept up with
my yogd [P111].

Al would wondemwho else is viewing my personal informatidresides meso, | might

not provide completely accurate isfo [ P34 0] .

5.5.3.3Reminders

Reminderdeature allows a system to remind the user to perform the target befdaor.

results reveal that people with higher levels of extraversion and agreeablenessdorefer

the reminders feature (b=.14, p<.05) and (
are high in openness pe+l10,p<.08)eSomeroithareasdner s n
for the high preference faemindersfrom the comments include the fabat reminder

help users to stay committed with the health behayvamdreminding them to use the app

to perform mental healthelated activities especially during busy times.
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AThis wouldhelp me to stay in practice of healtiWould be great to have thigve all

need a reminder every once and again[ P14 1] .

Al needreminders to remembeto do things and make time for myself, otherwise, | can
easily get lost in work and other daily tasks. So, thisisamustfornfeP 2 3517 .

The reason given to justify thew preference and negative association with reminders by

people high in openness is thaminder can be overwhelming.

"I usually turn my notifications off becauk®id noises trigger meso | don't think a
reminder would be effective for m@50].

"l would just getmore irritatedat having yet another reminder to go off, telling me | have
to do something.[P62].

5.5.3.4Relaxation Audios

The relaxation audiofeature provides music, worship religious audiosnd and natural

sound to soothe people's moods and emotibhsresults show that relaxation audio is
significantly associated with all personality traits but at different degRelsixation
audiosare significantly preferred by people who are high inaadrsion, agreeableness,
conscientiousness, neuroticism and open t
(b= .12, p<.05), (b= .12, p<. 0brplaxationd ( b=

audiosfeature is the only feature that is posty associated with all personality traits.

Some reasons given to justify the high preference for relaxation audios by all include that

it helps to distract from a current negative state and improve the overall mental. health
"It would be good talistractmyself from the current problems" [P145].

"I think this would help to improve the mood in certain circumstances which loelpldo
improve overall mental health[P90].

5.5.3.5Verifiability (trusted Information)

The app provides ways to verify the accuracyneintal health information contained in

the apps through trusted outside sourgéeresults indicate that verifiability is likely to
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motivate behavior towards improved mental health for people who are high in
extraversion, conscientiousness, andthoseavhoe | ess open t o experi
(b= .17, p < -.23,0px.D01) aesmbctivel\b However, verifiability has no
significant impact on people who are high in agreeableness and neuroticism.

These results are supported by participants' cortsneljustify their ratings. For example,
participants who have a high level of extraversion and conscientiousness have this to say

about the trusted information:

"Sometimes you don't understand what is going on inside your ownteadld be nice

to have the information at my fingertipg [ P5] .

"Following the wrong info can actually cause serious hd#aving a trusted source on
the ready is gredt[P19].

5.5.3.6Contact for Help

Contact for helpfeature allows users to contact a therapist and call a friefanoly
especially in moments of crisis. It also allows users to find a counselor or health and
wellness society in their areafhefindings show that it is a highly preferred feature for

all the personality traits except for curious, and imaginativelpgopenness) that shows

no significant association.

Table5.4 shows that extraversion, agreeableness, conscientiousness, and neurotic people
perceive the contact for help feat=ulti,e as ¢
p<.01), anm8)retpbctively. Patticipaptsprovided some reasons to justify their

high preference for contact for help feature. These reasons include that it encourages them

to seek help, share emotions, and could save lives

fAThis featurewould encourage me to seek help if | need Tthis feature legitimizes the

need to take care of my mental health[ P14 4] .

AThis is very important for those who are experiencing intense emotional moods. This is

a great feature thatould possibly change livesgavelives [ P8 5] .
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Al like this app, during depression, normally | like to talk to someone. By talking to

someone tan freely share my feelings[P148].

Some reasons for the low preference for contact for help by some participants is that they
see thisfeature as being redundant since they are able to do it without an app and this

feature may not fit in their insurance plan.

"Google, or your phone contacts, should have all of this informatibs.
redundant[P151].

fil do not need the app for this. It ghit also picktherapists not in my insurance plan
[P141].

AiIMy Health care plan does not allow me to just call up my theradist example. | have

to make an appointment even for a phone coasulf P2 5 3] .

5.5.3.7Social Support

AThe design principles in the social suppo
t hat it moti vates user s[8lp ¥he findinge shangthah g s o c
including various forms ofsocial supporton mental health apps would motivate
significantly all the pemnality traits except for people who are s#iciplined and

dependabléconscientiousness) that shows no significant association.

As presented in Tabl&é.4, people with a high level of extraversion, agreeableness,
neuroticism, and openness perceived positivelptiogal support e at ur e (b= .10,
(b= .20, p<.001), (b= .12, p<.05), and (b=

People shared some reasons to jughiir high preference for social support features
including that itprovides opportunities for them to get support from similar others, share
information and talk to others anonymously, and helps reduce the feeling of loneliness.

fGetting supportfrom peple who've been through what you've been through is
unparalleled to any other type of support. Being able to hear responses that have worked
and being able to hear from someone else that's experienced tough situations makes the
problems that seemsohugeth such @32pbi g deal 0o
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AAN excellent feature that would be really useful for people that have no one to talk to

about their issues or who just need to know thay are notaloné [ P6 6] .

fl am a shy person, so, talking with otheveo would not knowwho | am would be

comforting. | think it would help me openupmore [ P28 4] .

However, the reasons given by people who rate this feature low are that it has the tendency
to waste peopl eds t i me ;beingang that menwllhgaltkiamp act i

private matter.

AThis feature is likely tavaste a lot of my timeThis feature would get me mixed up in

other people's issues at my expense of energy andhevetd [P53].

Al feel like mental health is a private matter amould not want to discuss with random

people who are not my therapist or friend/fanalfP77].

AThis feature depends on the personality typaroverts may find little value in this
featured [P530].

5.5.3.8Credibility (Privacy Policy)

Providing users with the privacy policy show them how their personal data would be
handled is a significant motivator for people who have a high level of extraversion,

agreeabl eness, neuroticism and those who
p<.001), (b= .18, mdc&k.{085px.001)¢ebpectivelt 1, p<. 05)

Some reasons to justify their high preference for the privacy policy in the app by these
personalities include that helps them know how their personal data is handled and

assures them that their sensitive informat®protected

Al t hi nk it 6 showmpdatais$ beinghantletEsgeaiatlywhen it concerns
something |li ke mental heal th ovh[iR22]l. donoét

fil like the privacy feature. It is necessary for any app, especidgnwou pusensitive

informationonito [ P3 7] .

147



On the other hand, the privacy policy is not as important for conscientious people.
Participants mentioned thttey do not like to read the privacy policy and it will not be

fully read
Al getsick of readng all the legal mumbo jumbof these privacy policies [ P43 2] .
fiMost likely privacy policy wilhot be fullyreadd [ P28 7] .

It is worth mentioning that although having the privacy policy does not influence people
to take care of their mental health andogional wellbeing directly but helps in building

userso6 trust and hence encourages them to

AThis 'privacy policy' feature is for the app and it won't influence or convince to take care

of mental health. This feature will help whetheroma use this app safelyorno [ P3 0 9 ]

5.5.3.9Security Feature

Offering a security feature such as a password to protect the app from any external access
were perceived significantly positive by people who have a high level of extraversion,
agreeableness,andlesgeap f or new experiences (b= .16,
-.21, p<.001) respectively. However, the security feature was not significant for people

who are conscientious and neuratics

The reasons given by participants to support the high prefefent®e security feature
include that security featureduces worry about the privacy, makes people feel secure
and safe, increases app reliability, and hence encourages them to use.the app

fiSecurity is essential for this kind of affeduces worry about privady [ P22 0] .
fiPassword makes nfeel secure and makes the app more reliable [ P3 06 ] .

fGood feature as it woulkehcourage me to use the pjas |1 would not be concerned about
others accessgireading data about myself that is highly sensitive/persona] P 500 ] .

Like the privacy policy, having security feature may not directly influence people to take
care of their mental health and emotional vieling, however, it encourages them to use

the app, ensuring them that their data is secure from any external access.
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fil don't think having a password would help me take care of myself better. The only thing
| like about it is that other peopleouldn't be able to access my thoughts and feelings

without knowing the passwotdo [ P8 8] .

5.5.3.10Personalization andCustomization

Personalization and customization features represent two distinct ways of tailoring
systemdq177]. Personalization is always driven by the system whereas customization is
often usercontrolled[173]. It has been shown that tailoring becomes more effective when
users are given some agency by allowing them to do at least some aspects of the tailoring
for themselves. This is because allowingers to personalize the app to suit their
preferences gives them a strong sense of control. This is the opposite oftsyistet
contents (personalizatiorj212],[177] where the system automatically tailors the app
contents based on the user's profile but without the user's expfigit @r involvement.
Theresults show that participants high in extraversion, and agreeableness and those who
are less open to experiences perceived these two features the same. Both personalization
and customization are preferred by people who are higixtnaversion, agreeableness,

and | ess open to experiences (-A5 p<.0a1pB, p <.
respectivel y; and (b= . DAQ,p<P respécively (fed = . 1
Table5.4).

However, thecustomizatiorfeatue was negatively perceived by people who are high in
consci ent r.IOUWs.06g whilge(sdnalizatiorwas not a significant motivator

for people who are conscientious.

Some of the reasons provided by participants to justify their high preference for
personalization include thdtt makes the app more effective, provides users with more

relevant and helpful content and suggests things that make users feel personally better

Al like that it takes personal details into account. This makesore relevant to my
situationo [P59].

AThi s f eat ur eusewto gebugdesionpreldted o theimmental heakind
will help to[PBct accordinglyo
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Al | i ke prontptrte toidd things tHat will make pegsonally feel better[P113].

AThis feature is good because mental heal't

make it more effectve [ P16 ] .

The reasons for low preference for personalization inclualssdme people feel that the
app controls them if it tells them what to do and some are concerned about the security of

their personal information used by the app to personalize contents
"I wouldn't like an app to tell me what to dqP225].
i | wodry about my personal informatiorbeing secure [ P32 6] .

Reasons provided by participants to justify the high preference for customization include

that itgives some control to users, making them feel the app belong to them and makes the
app appealing
AThis cusomization featurdelps me to control the features related to the apl help

me to modify according to my neéd®322].

AThi s maphappealihdo ey eyes and thereleypcouragingme t o use t hi s
[P327].

Al feel this wwaldfeladsifthapp imminesitpvouldifeel sike the |
app is tailored dRbB®ALi fically towards meo

The reason given to justify the low preference for customization incltgesot having

a direct influence with respect to motivating peoplegeimotionally healthier

AThe feature that enabWwaldnotredfecttoninflieemcatheg e t h e
way | see my mental healthror me it is very unnecessary and that's why | disagree that

it would somehow motivate me todbenot i onal |l y healthierdo [P49

5.5.3.11Suggestions

In the suggestionfeature, users receive recommendations or suggestions on how to
improve or manage their mental healéhated issues hefindings show that people who
are high in extraversion, agreeableness,camdcientiousness perceived suggestions as a

positive motivator to improve their mental health and emotional-velli n g , (b=.2
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p<.001), (b= .18, p<.001), and (b=.10, p <.

high level of openness perceived sugges as a negative feature ¢.207<.001).

Based on participantsd comment s, pebpse p
beneficial and it serves as a reminder to take care of their mental health especially for

people who are not under any atenent

"Having suggestions on how you can improve your mental health is a greahuiespuld
be very beneficialto almost anyone especially those who aren't receiving treatment
elsewhere"[P520]

A | bel i eve t berve asfaemdtantrreadiernfar mmé tw take care of my
mental healthl t woul d hel p me cheer up often é Th

to turn to at the current time and need a boof®250].
Others had a low preference for this feature because it may irritate them.

A | hink | would quicklypecome irritatedwith suggestions. I'd rather seek out helpful

activitiefPl8n my owno

Some people expressed that their preference of the suggestion is based on the type of the
suggestion they will receive and whether it is ral@to them or not.

"I may like this feature. It would depend on the suggestions, #masié were relevant to
me' [P427]

So, others provided a solution to make the suggestions based on their choice (personalized

the suggestion).
Al'm not sure if these suggestions would help me. | wamtié my choiceé [ P33 9] .

5.5.3.12Rewards
In agreement with the reinforcement thef@§7], Thefindings show that participants who
are high in extraversion, agreeableness, and neuroticism, and those who are less open to

experience perceived rewarpdk.alsO 1la) ,s i(gbn=i f.i2c3a,
(b= .14, p <10, p&05) respedivelly. (Beme reasons provided to justify this
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high rating score include thiagives a sense of accomplishment, increases confidence and

seltesteem, it is fun, and it motivates ugerpractice and make progress.

A | |l i ke that it rewards you, i n feelsMikey, to
you are accomplishing somethgnby doing it"[P52].

A One n eogpsequengesf poor mental health is lack of confidentkis waild help

at least in a small way overcome th§75].
"It helps with self-esteenwith me sometimes. It makiefun to gain a goal"[P81].
"This wouldmotivate meo set goals and make progre$B335].

However, sometimes rewards are perceived as negative by users for reasons such as

making them feel down for not earning rewards or pressure to earn the reward

fiSome people mighget down on themselvégecause they aren't earning enough rewards
oranyravar ds [®@6]. al | . o

Al don't like this option becaudewould feel pressure to earn rewardf | didn't earn

rewards, | feel like | would feel worse about mysg41].

Some people stated that gaining good health is their reward

~

A | d on' t iltbd thah éffectivér foramelle improvement in health is a badge
enougho [P10].

AMy reward is my mental healthot some badge [ P 1 6 ]

5.5.3.13Praise

The praise feature applauds user for task performance to motivate them towards the
desired behaviofThe findings revealed that the praise feature is significantly associated
with people who are high in extraversion a
and (b= .23, p<.001) respectively. However

are more operotexperience as shown in Tabld ( b-A2, p<.05).

Based on participants®d c¢ominhennouragestihetnangd pr ef

boosts their confidence
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AThese meuddsmogvats us and encouragas when we complete doing
somethingtotak car e of [Ré418]t al heal t ho

AAppr e alwagsthoostmand strengt[P®bB.s my mindo
However, some people find it gheotivating

AThis type of feedback would not motivate or encourage me. | usually find it de

motivatingg [ P3 2] .

Others suclas those open to experience prefer to be appreciated by real people rather than

an app

A | personally wild.l not feel so much good

Appreciation from real people would make us feelgood [ P8 4] .

5.5.3.14Encouragement

Encouragments showing users supportive messages to motivate them to be positive and
happy.Theresults show that people who have a high level extraversion, agreeableness and
conscientiousness found encouragement messages to be a significant motivator that could
improve their mental health and emotional wele i n g (b= .20, p<.001)
and (b= 0.10, p<.001) respectively. Howeve

negatively associ at €@, pw0l).h encouragement (

Some reasons praed by participants in support of the high preference for
encouragement includbat it encourages and makes users feel better

Al currently don't have any friends or family. Having something thatecemourage and

motivateme would help tremendousliP7].
"| appreciate the encouragement. It would makdeakbettet [P28].

Sometimes encouragement is perceived as negative by users for reasonsgsutbsas
are useless, unhelpful, and distortiofiem reality. However, theontent of support

messages could impact how people perceived this feature
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"Personally, | find these kinds qfiotes useless and unhelpfulthey don't provide you
with any practical and usable advicéhey just seem an empty and lazy way to try to help
someong [P46].

AiMore often than not, find them as distortions from realitywhile they try to make a

point, I feel more vulnerabl e n@mb58l. havi ng t

ASimilar to the tips and suggestions above, thisvemald depend entirely on the ctent
Some supportive messages might be exactly what | would need to hear at any given
moment; others could make me roll my eyes and ignore it; a few could intersect with my

personal situation in a way that makes me less likely to use the app in the fatfijd®> 4 9

5.5.3.15Distraction

App with distraction feature provides a variety of distraction tools such as games, puzzles,

and funny jokes to entertain users and distract them from their negativeThetiddings

reveal that only people who have a high legklextraversion and agreeableness are
significantly motivated by the distraction
respectively.

From t he part i tfoupdatmt parcipants kendistractonbecause it
helps themcombats negate and depressive thoughasid keeps them away from the

negative mood

fil love this feature what a great idea. Distraction is usefuldombat negative selalk,
forone 6 [ P31] .

fil like these features as tHieeps me away from my negative mood swihyg engaging

myself in these games thereby keeping me away from thoughts that stréssef e4 1 0 | .

However, people who have low preference fordistractionfeature mentioned that they
need to confront and deal with their iss@eglnot mute them for short time, as there is

no value to that

fiPeople prefer tsolve their issu@ot to mute them. It does not haeal value for mental
healtho [P550].
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fiGames and distractions have nothing to do with mental and emotional health.
Distractionsdo not make tle problem go away; they only mute thdor a shorttime [ P
9].

fAiThis is just a distraction. lhas no real value tdong term mental health {21].

5.5.4Summary of Personality and Features of &#ersuasiveApp

Overall, extraversion andgreeableness, emerged as the personality traits that are most
responsive to the persuasive features overall, while conscientiousness and openness
emerged as the least responsive personality traits. Openness is negatively associated with
most off the feattes while conscientiousness shows no significant association 10 out of

the 16 features

5.6 Discussion

In this section) discuss howny findings can be applied idesigning persuasive mental
health apps to appeal to both a broader audience and to bedtaédaaeparticular user

group dependingn their personality

5.6.1Designing to Appeal a Wide Range of Audience

The findings reveal thatrelaxation audios features perceived as positive by all
personalities (extraversion, agreeableness, conscientiousness, neuroticism, and openness).
Therefore,to appeal a wide range of users, mental health apps designers should
provide relaxation audios.This can be implemented various ways including music,

religious worship audio sounds, or sounds of nature.

Moreover,The results show thatelaxation exerciseandsocial supportappeal to most
personalitiesRelaxation exerciseendsocial supporare both perceived as poséiby all

the personalities (extraversion, agreeableness, openness, and neuroticism) except
conscientiousness. However, they do not negatively impact conscientiousness. Therefore,
to design for a wide range of users, mental health apps should provide sogapport

and some relaxation exercises such as breathing exercises, meditation, gratitude, or

155



yoga Previous studies show that practicing meditaf@f], breathing[45] or gratitude

[76]i mprove peopl eds ment-kelng. heal th and emot.

Similarly, selfmonitoring (tracking) is perceived as positive by extraversion,
agreeableness, and openness and does not negatively impacetbrality typesSelf
monitoringis also one of the highlkated features overall and one of the most frequently
employed features in mental health apj]. Thereforeto appeal to a wide range of
people, mental health app designers should impleme8elf-monitoring functionalities

that allow people to track their mood or behavioursto create awareness and

opportunities to review trends of their personal data related to mental health.

Theresults also show thabntact for helgeature which allows user to contact therapists,
family, and friends is a significant appeal to extraverted, conscientious, dgreeab
neurotic individuals and does not negatively impact people who are more open to the
experience. Therefore, to appeal a wide range of people, mental health apps should be
designed to allow users to contact therapists, find a counselor or healthetness

society in their area, and call a hotline if they need help.

TheDistraction featuras also appealing significantly to extraverted and agreeable people
and does not negatively impact other personality types. As a mesultal health apps

could implement some distraction tools to distract users from a negative mood.

5.6.2Designing for Userswith a Specific Personality Type

Designing interventions tailored to individual users or user groups has been recommended
in many studie§l66], [105]. Theresults reveal opportunities where personalizing mental

health apps via tailoring tahghlyfdesaadur es bas

For people high in conscientiousnetbg results show that they have a strong preference

for relaxation audios trusted information contact for help suggestions and
encouragemengnd thus, they are more likely to be motivated byesystemploying these
features. However, customization is the only feature that is perceived as negative by people
with a high level of conscientiousness. Therefareen designing a mental health app

to specifically appeal to people high in conscientiousrgsdesigners should employ
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relaxation audios, trusted information, contact for help, suggestions, and

encouragement but should avoid customization.

Thefindings also show that neurotic individuals are more likely to be motivated to adopt
emotional/ mentally healthypoehavioursby apps that provideelaxation exercises,
relaxation audios, contact for help, social support, rewaadsiprivacy policy Therefore,
mental health app designers targeting neurotic individuals should employ these
features. Adapting app features to the needs of neurotic individuals might be especially
valuable as many patients with mental disorders scorehiginyon this personality trait,

in example those with mood and anxiety disorf208]. A focus orrelaxation techniques,
contact for help, social support, rewards, and privacy potioyld thus help to better
engage this highly vulnerable population in thaegesof mental health apps. Importantly,
symptoms monitoring plays an important role in the clinical management of mental
disorders. ldeally, mental health apps should enable passive monitoring of clinical
symptoms. Althougimy study did notrevealanegate I mpact on a ment a
perceived persuasiveness among neurotic individualshaggd active selhonitoring

can have a harmful effect in such individuals. In a recent study activeiseiforing via

an app was found to increase the likelihobdepressive episodes in patients with mental
disorderg65].

Theresults also show that the improvement in mental health is a reward for some people
and the main reason why they would ré$orusing the app in the first place; however, it
does not remove the need for extrinsic rewards such as badges and points, which have
been shown to be effective at engaging ugef§]. They provide an additional incentive

and hence appeal to neurotic people.

Theresults reveal that there are three personality traits that predict most of the variability
in the effectiveness of persuasive features which are exdrangragreeableness, and
openness. While extraversion and agreeableness are significantly and positively associated
with most features, openness is negatively associated with most features. This is similar to
results found in Orji et al.[169]. Therefore, to achieve personalitydriven
personalization, it is necessary that designers at least differentiate ganpants based

on these traits.
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Although there are many ways that mental health apps could be tailoreanysiegults,

| have highlighted a few examples here. Table 19 presents the detailed relations between

the features and personality traits that doglide design choices for selecting the
appropriate features for tailoring persuasive mental health app to various personalities.
Researchers can employ the appropriate

personality traits by taking intoawmau nt t he wusersoé explicit

beforehand.

5.6.3Design Guidelines

St

r

| propose design guidelines for each feature of persuasive apps concerning mental health

issues (Tabl&.5) to support designers when designing mental health apps. tidefime

addresses a specific feature in mental health appkfthatd duringmy study.

Table5.5 Design guidelines for some features of persuasive mental health apps. Each design

recommendation is supported by participants' comments or previous studies

Features Design guidelines
Relaxation Designers can provide options for users to uploadr tben
audios relaxation audios and adapt already provided audios in the g

necessary. For example, users should be able to delete audios &
audios based on preferences to make a playlist of favorite a

This is supported by the following comments:

fil do use music as a relaxation metfsad think this would be great
also if you can make a playlistAlso, just relaxing sounds would

awesome. | love the sound of rain whenlam tens¢ P52 ] .

fil think that it would be good ifou can upload your ow audio to
play. So, | could keep a catalog of musitat has proven to help m
reduce stress and anxiép79].
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Features Design guidelines
Relaxation Designers should be careful about the quality of these exercises
exercises designing this feature which could impact hpeople perceived thi

feature.

filt all depends on the quality of this styfthis could be a helpfu
toolo [ P354] .

Relaxation exercises should be implemented to be customiz
Usersshould be able to delete some exercises which do not apf

them and also organize exercise based on preference.

fil like that there are different exercises you can¥mu can pick
what you prefer to dol like the fact it's not forcing you to cbse
o n e[P206].

Users can also provide feedback on the quality of various exg
recommendation and their effectiveness via shortyppguestions
and the system can use the feedback to learn about the user an
exercise recommendations to refleisers' preferences, in line w
intelligent and adaptive systems.

Providing users with instructions on how to do the relaxa

exercises would motivate them to use the app.

fiTthis would be useful.Showing different techniques witl

instructions would case metouseitmoee [ P4 ] .

Social support

When designers employ social support, they should make ch
anonymous to help people to be more open to sharing their i
without fear of stigmatization, which will relieve stress or nega

mood. Thigs in line with previous research that found that one of

weaknesses of social support features is that they have the ter
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Features

Design guidelines

Nt o be l nvasi ve and j eopar
relati[@mshi pso

AChatting anonymouslyhelps one to be more open and tk

relievingstress [ P14] .

Designers can also offer'arivate mode' where users can expr
their emotions or feelings without sharing it with the group. They
also share with a virtual avatar or an agent. Research has shov
writing down personal memories and emotions can help in imprq

mood[211] even without sharing it with anybody.

Selftracking

Considering that tracking could be tedious and abensive[162]
especially when it is manual, designers should design the
monitoring functionality to be easy to use and present the data
understandable format using some meaningful visualizaSett.
monitoring functionalities could also be automated as muck

possible.

Al think it can be fun to see and helpful but tracking datalam
you down and take time [ P39 1] .

Designer should provide a sharing feature to allow users to sha
gathered data with the therapist which would motivate users t

the app.

filt'd also be good tshare with a therapisso they could helj
point out trigger® [ P20 ] .

Contact for help

Contact for helgfeature should provide all the necessary informa

users need to make decisions. For example, information regarg
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Features

Design guidelines

the therapist or clinic near to them accept their insurance or if
provide free service.
It can also allow them to text their therapist or make an appoint

without having to make a phone call.

filt would be also nice to knoilvthese places take your insuranc
or are they free servic@€sdP25].

filt would be even ler if it allowed you tanake an appointmen
from the app with your therapistA lot of times the calling in to mal

the appointment is harder than it shouldbbe [ P34 4] .

Thecontact for helgeature should be configurable to allow the u

to set defaultontact for help for various emergency situations.

Distraction

Distraction tools such as games could be designed in consul
with mental health therapies to help people to confront and dea
their mental health issues and entertain them at the sme.

They also need to be designed to be of good quality and

professional look considering the sensitivity of mental health.

fil like this a little - if it can stay away from 'being corny' an
childish,itwould begood [ P37 7] .

Trusted

information

The information provided should be evidetiimsed and trusted sin
most information about mental health on the internet coulg
conflicting and confusing.

The information should be updated periodically to reflect the cu
state ofthe art evidence and practices that users can implemg

their life as reflected in the comments:
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Features Design guidelines
filnformation is always a plus! It would just netedbe updated an
with new periodicinf@ [ P129] .
it woul d be mwavided practicesdab dae be
i mpl emented iPA4.my own | ifebo

Suggestion Suggestiorfeature should be tailored/personalized to be releva
each individual based on the
"I may like this feature. It would depend on the suggestionsif g
those weregelevant to mé [P427].

Encouragement Encouragement could be implemented by showing inspirat

guotes or supportive messages via the app to motivate users
inspired and positive. Chandra ef43] found hat more than half g
the participants reported that they felt supported by the messag
were either inspirational or focused on handling emotions.

Designers should allow users to customize and adapt
encouragement messages to suit their pergoatdrences. It shoul
be possible to turn this feature on/off, control how many timg

shows up, and when it should show up.

flAgain, encouragement messages should be a featuredhabe
turned on or off.You might also consider having the option towsl
these when the user reaches a certain point in the appMasge

show it after X' number of hoursofuse [ P126] .

Privacy policy

and security

To increase the credibility of the mental health app, the des
should provide a passcode feature in takhealth apps to secu
users' data and reduce their worry about their privacy and m
optional.

The privacy policy should be transparent, short, and easy to re;
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Features

Design guidelines

fiThe privacy policyshould not be as lengthy and hard to rea
[P361].

Reminders

The designer should provide customizable and adaptive rentm
allow users to adapt it to suit their personal preference hence rec
the tendency of overwhelming users with frequent reminder
interrupting their primary tasks with remindethat comes at od
times.

It should also be possible to control and adapt the rem
tone/sound, volume, timing, and type whether soundless text pq
a single beep sound, or flashing/blinking. This will ensure that ¢

can customize to fit theirrpferences.

fil like that | am incontrol of when to be reminded [ P 4 3

Praise

Designers should allow users to have some control over the
feature such as turn on/ off the praise feature

fil am not opposed to the praise idea in generalst ope that thers
would be a setting tallow individuals to turn them off if they want
| could see this working really well for some people while for ot
(like myself) it would seem cloying and insincere[ P7 3] .

5.6.4The Relationships between Persondyji Traits and Persuasive Features

Across Various Domains

The results oy comparative analysis of the relation between personality and persuasive
features reveal that the effectiveness of persuasive features is dbapaimdent and varies
depending on the target domain. A persuasive feature that works for one personality type
in one domain may not work for another domain. For example, openness is positively

associated with seflhonitoring in my study (mental health domain) whereas it was
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negatively associated with seitfonitoring in risky alcohol behavior domdt69] and was

not significantly associated with seatfonitoring in the transportation habits domHif]

and education doma[b0], see Tabl®.2 Although research has suggested the possibility

of domaindependency of persuasive features Orji efl&7], and Kaptein et a[105],
however,my work is the first to @sblish this with respect to how the effectiveness of
persuasive features for various personality type vary across domains by comparing results

from seven different domains, see Tabk

Table5.6 Comparatie analysis of the relationship between personality and persuasive features

Persuasive | Author Domain Personality traits
Features EXT |AGR |CON |NEU | OPE
Codish et al| Education +
[50]
2
'E, Anagnostopoul Transportation + - +
s ou et al[17]
£
g Orji et al.[169] | Alcohol + + + -
Currentstudy | Mental Health | + + +
Codish et al] Education +
[50]
Jia et al[97] Healthy Habit -
o]
g Halko et al.| Physical - -
2 [80] Activity
Orji et al.[169] | Alcohol + + -
Currentstudy | Mental Health | + + + -
S = Anagnostopoul Transportation| - + +
n G c
5 N o
S = ou et al[17]
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Persuasive

Features

Author

Domain

Personality traits

EXT

AGR

CON

NEU

OPE

Orji et al.[169]

Alcohol

+

+

+

Currentstudy

Mental Health

Custom
ization

Orji et al.[169]

Alcohol

Currentstudy

Mental Health

Competition

Halko et al.
[80]

Physical
Activity

Anagnostopoul
ou et al[17]

Transportation

Orji et al.[169]

Alcohol

Jia et al[97]

Healthy Habit

Codish et al
[50]

Education

Shuttleworth el
al[204]

Physical
Activity

Social Comparison

Jia et al[97]

Healthy Habit

Codish et al
[50]

Education

Anagnostopoul
ou etal[17]

Transportation

Oyibo et al.
[182]

Social

Behaviour

Orji et al.[169]

Alcohol
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Persuasive

Features

Author

Domain

Personality traits

EXT | AGR

CON

NEU

OPE

Shuttleworth el
al.[204]

Physical
Activity

Social Learning

Oyibo et al.
[182]

Social

Behaviour

Shuttleworth el
al. [204]

Physical
Activity

Praise

Anagnostopoul
ou et al[17]

Transportation

Currentstudy

Mental Health

Suggestion

Anagnostopoul
ou et al[17]

Transportation

Orji et al.[169]

Alcohol

Currentstudy

Mental Health

Cooperation

Halko et al.
[80]

Physical
Activity

Anagnostopoul
ou et al[17]

Transportation

Orji et al.[169]

Alcohol

Punishment

Halko et al.
[80]

Physical
Activity

Orji et al.[169]

Alcohol

Simula
tion

Anagnostopoul
ou etal[17]

Transportation
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Persuasive | Author Domain Personality traits

Features EXT |[AGR |CON |NEU |OPE

Orji et al.[169] | Alcohol + + +

5.7 Implementing the personality-based modeldriven Approach to Tailor the

Mental and Emotional Well-being I nterventions

To tailor an app using the personalitgsed modetliriven approach, the designers need to

follow the following steps.

First, designers should identify the personality types to which they intend to tailor the
application. This can be done by identifying gegsonality types represented in the target
audience the app intends to be designed for using the validated questifi8&ir&fter
compleing the questionniee, the researchersanclassily usersbased on their highest
score on the five personality dimensions as dorieaprevious study23], with at least

0.5 difference between the highest score in one dimension and the other four dimensions
If there was no difference between the ssametwo or more dimensionhéving equal

score) of a user's personality traits, the personality trait of the user was considered
undefinedand the user was moved to the Control group

Second designershould select the strategy that is significantly positively associated with
the personality type they intend to design
the selected personality type from the personality model results mesantable5.4,

indicating that the selected personality trait is motivated by that strategy.

Third, designersmu s t avoid any strategy with a si
indicates that the selected personality type is demotivated by that strategyndyhaiso
avoid any strategy with no b val ue, whi ch

neither motivated nor demotivated by that strategy.

Finally, designerscan map the selected strategy to the app features that they will

implement in the appli¢ceon to motivate behaviour change.
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5.8 Limitation and Future Work

There are some limitations of this study. Firay study is based on seléported data
about the persuasiveness of various features implementation in a prototype mental health
app. The actual persuasiveness of the features might be different when intpttmea
mental health app and validated over a togrgn. Thereford, plan to investigate the actual
persuasiveness of the features deployed in the mental health app designed fafigwing
recommendations in thggudy Second, whileny study has benefited from the largeale
study of the persuasiveness of the features gragloommonly in mental health apfise
results may not generalize to other behavior domasisow that the effectiveness of the
16 features applied by the prototypes used in the evaluation reported stuthysare
domain dependent. Finally,only induded participants who seféported stress, low
mood, depression, anxiety, panic attacks, and other forms of mentalfedatital issues,

theresults might accordingly not be generalizable to other patient collectives.

Thiswork opens opportunities fodeancing research in this ard@deresearch establishes

the domairdependency on the effectiveness of persuasive strategies based on comparative
analysis. Future work can control for possible operationalization effect on the
effectiveness of the strategiacross domain by investigating the effectiveness of similar
operationalization across domains. In line with this, research could also investigate
whether there is an association between the type of mental issues participants experiences
and their prefemece for certain features. Future research could also examine relationship
between personality types and common mental health issues, e.g., very agreeable
personalities might tend to be more stressed by trying to appease everyone. Furthermore,
research codl compare the distribution of personality types in the mental health study
sample with the general population, or at least compared to other study samples such as
physical activity study which might provide an explanation of the domain dependency on
the carelation between personalities and persuasiveness. Finally, future research should
examine the domaidependency of actual persuasiveness of various features implemented

in mental health app based on letegm use and evaluation.
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5.9 Chapter Summary

The aimof this chapteris twofold. Firstly,l explore the relationships between personality

and features of a persuasive app that promote mental and emotioragnvgllSecondly,

| explore possible domaittependent variability on the relation between persgnatid
persuasive features across seven different domains. Specificalyputlyeontributes to

the HCI and digital health community by advancing the understanding of how an
individual 6s personality trait s ivafeatuees mi ne
that are widely used in persuasive mental health apps designed to promote mental health.
As a secondary objectiviegvaluated the persuasiveness of the features overall and showed
their comparative persuasiveness with respect to their atalipromote mental health.

Ther esults show that peoplebs personality t
for different persuasive features. Through the studycover the limitations of the one
sizefits-all approach and presented desigpartunities for designing mental health apps

that appeal both to a wide range of audiences and can also be tailored to a particular
personality traitTheresults show that extraversion, agreeableness, and openness are the
three personality traits that qatict most of the variability in the effectiveness of the
persuasive features employed in mental health apps. Owetakation exercise, self
monitoring emerged as the most feature of a persuasive app pévonalization,
distractions, rewards, encoagement, credibility (privacy policy), praise, customization
emerged as the least features of a persuasive app. Moreover, the results show that
conscientious people tend to be motivated by apps that pnaladationaudios, trusted
information, contactfor help, suggestionsand encouragement people who are
emotionally unstable are more likely to be motivated by apps that prosiaeation
exercises, relaxation audios, contact for help, social suppaprivacy policy people

who are more open to perience tend to be motivated bglaxation exercises, self
monitoring, relaxation audiosand social support Moreover,the study shows that the
effectiveness of persuasive features is dordajpendent and varies depending on the

target domain.
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In this chapter, | developd a personalitypased modediriven approach showing the
relationship between persuasive strategies/features that emerged from Chapters 2, 3, and
4 and personality traits. Moreover, | presgtithe findings of possible domaatependent
variability in the relationship between personality and persuasive features across various
domains. In the next chapter, | describe the design and implementation of a personality
based modetiriven persuasive meaithealth app informed by design guidelines from this

chapter
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CHAPTER 6: DESIGN AND IMPLEMENTATION OF

PERSONALITY -BASED MODEL -DRIVEN PERSUASIVE

MENTAL AND EMOTIONAL WELL -BEING APP

Chapter overviewThe previous chaptéChapter 5presents a personakbyased model

driven approach showing the relationship between persuasive strategies/features that
emerged from Chapters 2, 3, and 4 and personality traits. The persbaakty model can

be used in tailoring persuasive mental andot&wnal wellbeing apps to various
personality types. In this chapter, | describe the design and implementation of a
personalitybased model persuasive mental health app informed by design guidelines from
the previous chapteFirst, | present the threeegss of the development process of the
persuasive mental and emotionalwele i ng a BeGratedub.| ed 0

1 Step 1: hegratitude intervention and thrationale underlyingelecting gratitude
intervention.
1 Step2:Tailoring iBe Gratefub app to personality traits

1 Step3:Mapping persuasive strategies to app features

It is followed by a discussion of deconstructing persuasthagegiesbatures employed in
Be Gratefulapp, including amverview and implementation &e Grateful appandthe

type of persuasive strategies employeéach version

6.1 Development Process of Be Grateful App

In thissection | present a detailed description of the three steps of desiBeiGrateful
app, including what type of persuasive strategies are empioygath version

6.1.1Stepl: Gratitude Intervention

To achieve the aim of this thesis, | designed a mental health and emotiora¢iwglapp

based on gratitude interventioinene of the interventions used in mental health studies to

171



promote mental health and emotional wWeing by helping users to affirand reflect on

the good things that happen in their lives daitalledBe Grateful

6.1.1.1The rationale for choosing Gratitude Intervention

| chose gratitude interventioms the focus of our apfor the following reasons. First,
various systematic reviews denstrate the potential effeéatness of gratitude
interventiongn promoting mental health and wéking[60],[217][56]. Secondgratitude
activities are simple and easy to understamticarryout [58]. Initial evidence suggested
that people enjoyed gratitude interventions, as those that ws@ddg interventions had
a lower dropout rate than those that used other actiyitgs Third, gratitude activities
help people recall deeply meaningful memortegreby enhancing their mental health
Fourth, @cording to Seligman et g201], gratitude activities may cause a let@gm
positive changein life satisfation. Fifth, focusing on the positive things may also
encourage a positive mood. The mood congruence cognition bias states that a positive
mood reduces the probability of nega@ivenood incongrueid cognitions [69]. People
struggling with mental health issues tend to focus more on the negative things.

In line with this reasoning, previomandomized controlled trials (RCT) have discovered
the beneficial effects of gratitude interventions on mental health jssw@sas worrj73],
rumination[178], depressiofil22], and anxiety106]. In addition, numerous studies have
examined the effect of positive psychology interventions on various aspects of mental
health, including happiness, engagement, positive emotions, and {fB&ts[203].
Moreover, two metanalyses reviews show the possible effect of positive psychology
interventions on promoting mental wling [206],[35]. However White et al.[225]
conducted a metanalysis and showed that the impact of positive psychology
interventions on welbeing is overestimated. Nevertheless, among all threeanatgsis
studies, gratitude interventions are peredivas one of the most effective positive
psychology interventions. In addition, a recent ratalysis of gratitude interventions
showed the effect of gratitude interventioos promoing mental wellbeing [58].

Consequently, we design8&e Gratefulapp based on gratitude interventions
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6.1.2Step2: Tailoring Be Grateful App to PersonalityTraits

A tailored persuasive @pis an expression used to describe persuasive apps tailored to
individual personality types using their best strategiescontrast, a contrtailored
persuasive app is used to describe persuasive apps designed using strategies that have no
significant éfect on users' personality types or are perceived as negative by the personality
type [33]. Moreover, aMixed-tailored app is a term used to describe persuasive apps
designed using mixed strategies (half of the strategies are perceived as negative by the
personality type or have no significant effect on the personality type. The other half of the
strategies are perceived as positive by the personality type). To achieve the goal of this
thesis, | designed three version®Bef Gratefulapp

First version: A singlestrategy version contains one strategy tailored to highly
extravertedoeople tailored single-strategy). It's worth noting that this version is also a

contratailored to peoplevho are highly open to a new experience.

Second versionA multi-strategy version contains two strategies that are tailored to
highly extraverted peopléajlored multi -strategy).

Third version: aMixed-strategy version has four strategi€&o strategies are perceived
as positive by people who are highly opeat@wexperience. The other two are perceived

as negative by people who are highly opea tewexperiencerfixed-strategy).

| adapted only the persuasive strategies emplayede three versions of thgratitude
interventionswhile keeping other designeshents the samé&hus, the users' experience

of the app is the sanieonly thenumber ofpersuasive strategies changes.

In the following subsection, I briefly describe the rationale for choosing these personality
types and the strategies employed in thsyeesive app design. It is followed by detailed

descriptions of Be Grateful app

6.1.2.1Rationale for ChoosingPersonality Traits and Persuasive Features
Considering that it is not feasible to design a tailored persuasive mental health app for all
five personaliy traits using all the strategies highlighted by the persoradised model,
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| decided to design two out of the five personality traiExtraversion and Openness. The
main reason for choosing these two personality traits is that the previous stubgwas s
that people with higher levels of extraversion and openness benefitted more from the
gratitude intervention. There were no significant effects on the other three personality traits

[202].

Table6.1 Standardized path coefficients for Extraversion and Openness. Distinct coefficients

are highlighted witlorange

Al

di spl ayed

coefficiedts

represents nogignificant coefficient§ Taken from the mode

strategies Extraversion Openness

Relaxation Exercise 15 .16
Self-monitoring 14 13
Reminder 14 -.10
Relaxation Audio .10 A7
Verifiability .10 -.24
Contact for Help A1 -
SocialSupport .10 A1
Security feature .16 -21
Suggestion .20 -.19
Personalization A3 -.15
Distraction .20 -
Rewards .18 -.10
Encouragement A5 -.19
Credibility 19 -.16
Praise 19 -12

174

ar

e



strategies Extraversion Openness

Customization .15 -.14

The followingconsiderations guided the choice of persuasive strategies in each version.

Tailored single-strategy version: The chosen strategy in this version should have
opposite effects on the two personality typesxtraversion and Opennesgoncerning

their percered persuasiveness. This allows to compare the influence of persuasive mental
and emotionalvell-being app designed using the strategy perceived as positive (tailored)

by extravetedpeople versus the strategy perceived as negative (gailtneed) bypeople

who are highly open to a new experiengs a result, | decided to tailor the persuasive
mental and emotional welleing app using suggestions&encouragement features together
(Table 6.1). | have combined the suggestion and encouragement strategeesimgle
strategy because | need to encourage people to perform the suggested acts of kindness.
From the model, suggestions&encouragement emerged as the best strategy for extraverted
people, and it is also one of the worst strategies that may have tav@egfiuence on

people who are highly open to a new experience

Tailored multi -strategy version: The choice of the two strategies in this version should
positively influence the extraverted people (tailored). One of these two strategies should
be the sam strategy employed in the first version. As a result, | decided to tailor the
persuasive mental and emotional wading app using the suggestions&encouragement
employed in the first version and social support as the second strategy in this version
(Table6.1). This allows us to compare the influence of persuasive apps designed using a
single strategy and a muktrategy tailored to highly extraverted people

Mixed-strategy version The chosen strategies in this version should affect one
personality typd Opennes$ with respect to their perceived persuasiveness. This allows

us to examine the effectiveness of persuasive apps designed using mixed strategies (two
strategies are perceived as positive, and the other two strategies are perceived as negative
by one personality type). As a result, | decided to design a rsittategy persuasive

mental and emotional welleing version using the suggestions&encouragement and
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reminder strategies as they are perceived as negative and social support -and self
monitoringstrategies as they are perceived as positive by people who are highly open to

experience (Table 6.1)

Consequently, for theersonalitypased modefiriven persuasiveappi Be Gr,dt ef ul 0o
designedhree versions. The tailored singiategy versionas talored to extraverted

people using single strategy (this version is a cemitared for Openness people) and the

tailored multistrategyversionwas tailored toextraverted people using two strategies

while the mixedstrategy (two positive strategies amdo negative strategiesyas

designedor Openness people

6.1.3Step3:Mapping Persuasive Strategies to App Features

Mapping the persuasive strategies to app features can help bridge the gap between the

mental and emotional wellleing app designers and persuasechnology designers.

Based on our comprehensive literature review (presented in Chapter 2) and systematic
review of mental health apps available in both the App Store and Google Play (presented
in Chapter 3), | was able to use some of the succesgflg#mentations of the persuasive
strategies (suggestion&encouragement, social supportmseitoring, reminder) as
tangible design components employed in the app. Table 6.2 shows the common
implementation of these strategies derived from the literagwiew in Chapter 2 and

app® r eivCGhapter 3.

Table6.2 The common implementations of (Suggesfi@imcouragement, Social Support, Self

monitoring, Reminder) strategies from Chapter 2 and 3

Strategies The common Implementation of strategies from
Chapters (2&3)

Suggestio& Encouragement | Suggestio& Encouragemergtrategycan appear as i
strategy pop-up message on the phone to suggest doing a
or an activity{37] with showing a supportive

message, or positive motivatiortplotes
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Strategies

The common Implementation of strategies from
Chapters (2&3)

Social Support

Social Support was implemented as a means of s
interaction through community forums. The forum
allows no threads to make it simple for the users.
Users carthoose a nickname to use the forum, an
posts are ordered from most recent to least recen
[70]. Users can also respond anonymously to ano
user's content by "like" and showing how many usg
liked it [62].

Self monitoring

Selfmonitoring was implemented as being able to
track thesymptoms or mood by usirahorizontal
slide scaleand the collected information is
visualized in a graphical format alongside contextt

information[82].

Reminder

Reminder was designed as auditory sigaal$
visual notifications that appear on the mobile scre
[100].

| developed the prototype &fe Gratefulapprepresenting the four persuasive features
using Balsamiq [87]l presented it to the Persuasive Computing Lab, consisting of 20
persuasive technology researchers, to get feedback and insights on the proposed design.

considered all thiallowing suggestions from the group members and improved the design

to increasehe overall persuasiveness.

1
2
3

gratitude.
4

Changingheslider rating of the mood to face slider rating
Allowing users to attach picture with their gratitude

Reminding users of their previous gratitude as positive quotes related to their

Allowing users tcsecure their gratitude journal usiagassword.
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5- Asking users if they would like to share their gratitude in the social community.

6- Adding some contextual data that represent the mood on the visualization.

6.2 Deconstructing Persuasive Features Employed ineBGrateful App

In this section, | present a detailed description B# Grateful app including
implementation oBe GratefulApp, the three versions of the app, what type of persuasive

strategies are employ&d each version, and user interactions

6.2.10verview and Implementation of Be Grateful app

The @3Be Eratdgivd i gratitede intervention that promotesental health and
emotional weHbeingby helping users taffirm and reflect orthe good thingshat happen

in their lives daily.

Be Gratefulis a crosgplatform app that runs on both Android and iOS mobiles. It was
developed using Flutter as a development platform. Flutter is ansopece, mult

platform mobile SDK that can be used to build an app on both iOS and Android, using a
single codbase, and uses "Dart" as the programming language. | used Android Studio
with the Flutter plugin installed. | chose Flutter as a development platform to dssign
Gratefulapp to be accessible for both Android users and iOS users as | need to examine
the persuasive mental health app in a large participant sample and diverse audience. The
data the app collects are stored and managed securely through the MySQL database in
Web Hosting Canada (WHC).

| adapted only the persuasive strategies employed in thevergiens of the gratitude
interventions while keeping other design elements the same. Thus, the app's user

experience is the sanieonly the persuasive strategies change.

6.2.2The Common Featuresin All Versions ofBe Grateful App

All three versions were builising a single codebase, and based on the version, the app
shows the strategies related to the specific version. All versioBg @ratefulapp
encourage users to express and reflect on what they are grateful for, tracking the good

things that happen itmeir lives
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The app begins with an introductory page explaining the primary goal of the app (Figure
6.1.a); this is followed by the screen that allows users to write what they are grateful for
each day (gratitude) and attach or capture a picture vathgratitude as shown in Figure

6.1.b. The gratitude entries are displayed on the journal screen (Figure 6.1.c). In the setting,
users can change their email, nickname and password. They can also activate the password
lock, contact the researcher for dague, and see how the app works (Figure 6.1.d). The

app also reminds users of their previous gratitude by showing them positive quotes related
to their gratitude for the previous day (Figure 6.1.e). For example, if a user was grateful
for having a familythe previous day, the app shows a positive quote about the family the
next day. If the user's gratitude does not match the positive quote database, the app shows

what users were grateful for from the previous.day

6.2.3The Features inEach Version of Be Gratetul App

As shown in Tabl&.3;

The tilored singlestrategy version has one strategy: a suggestion&encouragement
strategy tailored to highly extroverted peopial contreatailored to peopleho are highly
open to a new experience

The tilored multi-strategy versionhas two strategies: suggestion&encouragement
strategy and social support strategy tailored to highly extroverted people.

The mixed-strategyersionhasfour strategies: a suggestion&encouragement strategy and
reminder strategypercéved asnegativestrategiesdy peoplewho are highly open to a
new experiende social support strategy and selbnitoring strategy ferceived as

positivestrategiedy peoplewvho are highly open to a new experience
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Welcome to the Gratitude ¢ P » Journal £

There are many things in our Let's help you out with wriiting your 1st
lives, both large and small, empty. We wil follow this
That we might be grateful 1 am gratetul for “Whal" because

1 teful for havi famil
ahot am grateful for having a good family

who support me.

Think back over the day and @)
write down things that bring
more love peace and joy into a
your life m grateful
Delete -

Edit

Are you ready to start?
Share

< Settings (=3

Change Nickname
Email

Falwal

Password Lock

Change Password B

9! Affirmation

My family s a circle of strength of e with
Reminders vy Birth and every union th circl arows.

How the application works

Contact us

N
—

Figure6.1 Be Grateful. aflhe welcome screen explains the app's primary goal, b¥cFeen
allows users to write gratitude, c) The journal shows users gratitude entries, d) Setting screen, €)

Affirmation notification shows positive quote related to previous gratitude
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Table6.3 The persuasive strategies in each version of Be Grateful app and how it perceived by
personality types. (Yes) indicates availability of stetegy in the version and (No) indicates

unavailability of the strategy in the version

perceived as positive
and two perceived as

negative by opennes:

people)

Be Discerption of each | Persuasive Strategies in each version
Grateful | version Suggestion| Social Self Reminder
app & Support | monitoring
versions encourage
ment

Tailored | It has a single strated Yes (+) No No No
single perceived as positive
strategy | by extravetedpeople

and negative by

openness people
Tailored | It hasmultiple (Two) | Yes (+) Yes (+) | No No
multi- strategies perceived
strategy | as positive by

extravetedpeople
Mixed- | It has mixed Yes () Yes (+) | Yes (+) Yes €)
strategy | strategies (two

6.2.4The implementation of Persuasives strategies of Be Grateful App

This section shows how | implemented all persuastvaegiesncluded inBe Grateful

app based on the common implementatesshown in Table 6.2.
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6.2.4.1Suggestion&encouragement Strategy

| implemened the suggestion&encouragement strategy in the form of an encouragement
statement that motivates users to do an act of kinameksppears in the notifications of
Be Grateful app. Figuré.2shows an example of the act of kindness suggested to the user

with an encouragement statement to do it.

6.2.4.2Reminder Strategy

The reminderstrategyis implemented as a flexible reminder that remind users to enter
their gratitude. The remindstrategyis intuitive and easy and can be reached by clicking

on the bell icon on the main screen of Be Grateful App. Once permission is granted, a daily
remincer can be set as well as the date and the time to be reminded (€i8we
Reminder was designed as auditory signals and visual notifications that appear on the

mobile screen (Figuré.3.H.

6.2.4.3Social Support Strategy

| implemented sociasupportas a mansof social interaction in form of community
forums. Users caalso respond anonymously to another user's content bingdliland
showing how many users liked it. The posts in the forum are ordered from most recent to

least recent. Figuré.4 shows asocial community screen.

6.2.4.4Selfmonitoring Strategy

Seltmonitoring was implemented to track the mood after expressing gratitude using a
horizontal faces slider rating. The collected feeling pattern is visualized in a graphical

format as a weekly and monthtplumn chart (Figure 6.5)

182



- e -

X "
i e D Setting a daily reminder
Suggestion
The smallest act of kindness is worth more than
%
the greatest intention. Talk to a friend you ) BE GRATEFUL thago
haven't talked to recently. 5  =e
uD Positive thoughts create positive things. What
1 30 AM made you smile today
12 31 PM
1 32
2 33
2 =a

. ) | )

Figure6.2 Figure6.3 Reminder strateggaandb) in order from left

suggestion&encourgment strategy to right

_ R T _
Jul 16, 2021
AN let me know how did you feel after < >
'you expressed the gratitude using
1 am grateful for having a good health the slider 10
o
Jul 18, 2021 .
toto 5 5
1 am grateful for having grandma who loves me so
I T R T R
< #
n 12 13 14 15 16 17
pose 1 - very poor and 10 - Excellent L1 <l Jhy Jhy LD 4h A
1 am grateful for my success Double tap on direction where you want to scroll.
Week
' o [
fofo
T e 4l
. Visualize Mood
Social Community

Figure6.4 social support strategy  Figure 6.5 Selfmonitoring strategy(a, andb) in order
from left to right
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This chapter descridethe design and implementation of a personddaged model
persuasive mental health ap | BeeGtatefud which was informed by the personatity
based model described €hapter 5. Improving the usability of persuasive strategies is
crucial to the effetiveness of gratitude apps. The more usable an app is, the more likely
an individual keeps using the interventiofherefore, the next chapter describes the
usability testing study of the designed app and how the result was used to refine the app

and arrie at the final design
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CHAPTER 7: USABILITY TESTING OF BE GRATEFUL

APP AND THE FINAL DESIGN

Chapter Overview The previous chapter (Chapter 6) describes the initial design and
implementation oBe Gratefulapp for all three versions, which were informed by the
personalitybased model described in Chapter 5. This chapter describes the usability
testing studyf thedesigned appandhow the result was used to refine the app and arrive

at the final design

7.1 The Objective of This Chapter

The goal of using such design is to increase the depth of evaluation and to improve the
reliability and validity of our result§78]. Specifically,| evaluated the usability of Be
Grateful app using a qualitative interview along with quantitative study

7.2 Study Design

Usability is one of the key factors in the successful implementation of mobile health
(mHealth) apps, as it is for other apps. Theresaueral methods for conducting usability
testing of mHealth apps. According to a review by Maramba et al. [42], six major usability
testing approaches are followed in mHealth literature: questionnaires, task completion,
6Th-Ahbud?éb, I nt etesting,emddocus greupshe study ialso found that

most studies use one or two testing methods, and questionnaires are the most commonly
used usability testing methods in healtfated studief42]. Thus,l employed a mixed

method design (qualitativend quantitative data), namely, the System Usability Scale and

semistructured interviews to evaluate the usability of Be Gratgipl

6 Originally published in Algahtani , F, Alslaity, A., & Orji, R. (2022). Usability Testing of a GratituA@plication for Promoting Mental Welk
Being. In International Conference on Huma@omputer Interaction (pp. 296-312). Springer, Cham.
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7.2.1Participants

| recruited 14 participants (age range of most of our particif@B®s) was 1834 years;

eight males andix females) who have experienced mental health issues such as stress,
low mood, negative thought and mood, and so on based oediagffosis. A total of 4
participants have used a mental health app to promote their mental health, and the most
mental healthissue that participants had experienced was strEskle 7.1 shows

participants' demographics for the study

Table7.1 participants' demographics information

Demographics Percentage

Gender Male (57%), Female (43%)

Age 18-24 (50%), 2534 (43%), and 384 (7%)

Education Bachelor's degree (71%), Master's degree (21%) and

School or equivalent (7%)

Mental health issues Stress (23%), Worry (17%), Negative feelings (13
Negative thoughts (29), Low moods (15%). Fear (8%
and Anxiety (6%).

7.2.2 Procedure

| evaluated the usability of Be Grateful app using a qualitative interview along with

quantitative study.

The study evolved through three phases: Firsgbtained participant consent and
demographics before using the app. Second, participants who signedrsent form

were given the Be Grateful app. These users were asked to use the app for ten days. During
these ten days,asked participants to express their gratitude daily using the app. At the
end of the 10th day,asked participants to fill out tHi&ystem Usability ScalgSUS scale

that has been used widely for usability testing in eHealth st{ii€$and is found to be
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a reliable and valid tool for evaluating the usability of it@hpps[117]. It consists of a
10-item questionnaire with a-point Likerttype scale rangg from 1= strongly disagree

to 5= strongly agreeFinally, | met the participants for an online intervieQualitative
interviews allow for a more comprehensive understanding of participants' experience and
encourage participants to think about ways tprimme usability, identify usability issues

and obtain further information about what participants like and dislike about th&tepp.

interviews were audioecorded and transcribed for coding

7.2.3Data Collection and Analysis

| used descriptive statistics smmmarize the quantitative data from the SUBe data
collected through the online interviews were analyzed using thematic analysis. The
thematic analysis allows us to analyze the data in a systematic manner to uncover patterns
in the text while considerg the context of what participants said which help to inform

our interpretation of the data more accurately. A thematic analysis was undertaken as
outlined by Braun and Clarke [19]: (1) becoming familiar with the data, (2) generating
initial codes, (3) sarching for themes, (4) defining themes, (5) iteratively reviewing

themes, and (6) writing up the results.

Specifically, two researchers individually coded sample transcripts by reading-and re
reading the sample transcripts (iteratively) to identify cag#sg open coding. The two
researchers then met to compare the initial codes, which were expanded, developed, and
modified as new codes emerged. Any discrepancies between the two researchers were
resolved through discussion. The initial codes were useati®the remaining transcripts,

and they were extended as necessary. For creating the themes, the two researchers
systematically refined the themes by going back and forth between the data and the coding

framework.| provide quotes as specific examplesnfreach theme within the results

section. To preserve participantidedtfypri vac

participants by anonymized IDs (e.g., P1, P2, etc.).
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7.3 Results
7.3.1Quantitative Results

Overall, SUS scores and item means were reportguioide a complete view of the
usability of the gratitude app. The score was calculated using the method described in [13].
The mean SUS score was 83.93, which indicates that the usability of the app was above

average [13].and the app has higher usalihigyn 73% of all products tested [53].

7.3.2Qualitative Results

After setting the initial codes, revisiting them, and updating when required, our thematic
analysis resulted in defining three themes: functionality of gratitude app, the user interface
of gratitudeapp, and design of gratitude app. The following subsections define each one

of these themes and provide sample quotes as examples.

7.3.2.1Functionality of the Gratitude App

This theme reflected how the participants appreciated the simple and straightforward
functionality of the gratitude app. Based on our analysis, all participants highlighted
simplicity and ease of use as one of the desirable characteristics of the gratitude app that
they liked.

For exbhmpseredal l y simpl e. pSokeitltibvergsimple t he
andeasytouse [ P1] .

Moreover, participants mentioned that process of entering gratitude in the app is

straightforward and does not require too much effort to be used or understood.

For e x HisipgeltysimpleiiYou don't have to think a lot or what you need to do. So,
it is something very straightforwardYou just open the app and it's right there to write
what you're grateful for and it gives you a template.l$wye that because | didn't hee
to worry about like, okay, this is another task that | need to think about, and to put a lot
of energy into thatoecause | already have a lot of other stress and things in my life. So
thatswhy I likedd [ P3] .

188



7.3.2.2User Interface of the Gratitude App

Thist heme reflects usersd opinions about the

participants liked the weltructured and visually appealing Ul of the app.

For e x amaly enjpyediiusing the app because the look of the app was really

interestirg to meand | love the green aesthetic of the app and the design owerall P1 0] .
fil really like how it lookslt's very visually pleasing. It's a calming theme. The color
scheme is really nice. Everything laid out very veell [ P2 ] .

7.3.2.3Design of Gratitude App

This theme reflects the most common issues and points mentioned by participants
regarding the usability of the app liked features and requested features to improve the
usability of the app. It is worth noting that the gratitude app consists of five feature
general design of gratitude intervention, gatinitoring and visualization of the feeling,
social community in the app, reminder notification, and suggestion notification. In the

following subsectiond,pr ovi de userso6 ff eedthbeackhfeatureegar di n

General design of Gratitude intervention Entering what participants are grateful for
each day helped most participants improve their mood by helping them remember and
reflect on good things that happened to them throughout the day. Howewdrof 14
participants felt that writing gratitude each day is not for them because they felt that
expressing gratitude is a personal feeling and is not for recording in an app. Below are

some sample comments from participants:

fiFor somebody like me wl®not used to logging their own gratitude using an appitSo

may not be an everyday thing forme [ P5] .

filt might not be something | would use myself, | wouldn't be that much willing to have an
app close to me. Stike expressing gratitude, these arers of somewhat personal

feelings or expressions that | would keeptomyself [ P2 ] .

Participants liked attaching a picture with their gratitude and felt this made the journaling

gratitude more personal for them. Few participants liked the affirmatiorréhahds
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participants of their previous gratitude entry by showing them a positive quote related to
their gratitude or their exact gratitude. Below are some sample related comments from

participants:
fil like the feature thatllows me to add a photo to myagitude. So, it gives more sense
of personalityformé [ P1] .

filt's good to have something temind you about good things that have happened to
youo [ P10] .

However, most of the participants were con

for the notification, and they did not know what it means. Thus, some participants

requested thdtchange the title to be more understandable for the general population.

For e x bBhadesoneepnfudion regarding what's the meaning of affirmatian [ P6 ] .

flt's confusing when you look at affrmatio@ Br eak it down t o some

understood by the general people [ P4 ] .

Moreover, two participants requested incl

engagement in the app.

For e x #& maybeethere are certain things in the app that can keep me engaged,
maybe something that liketroducing things around gamification and the app that can

probably nudge people each day to do something for areward P 5] .

SeltMonitoring and Visualizing Feeling Most participants appreciated using the faces
slider rating to rate their feelings. They highlighted that using faces slider rating made it
easy to rate their feeling after expressing gratitude. Below are some sample related

comments from particgnts.

fil like the monitoring most; like the faces slider because it was easy to understand and
to tell how | was feeling because of the colors and also the numbers and the faces. |

think it was prettyeasy [ P3] .

Some participants requested to trackrtifietling before expressing gratitude and after to

see how their feelings change.
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For e x bawouydlile tosu@gest that the app asks me my mood first, like, you know,

ask me to rate my mood from1tod0 [ P6 ] .
ltwoul d be nice t osedsmenwte [P 7dre moodbds as

For visualizing the feelings, even though some participants liked the visualizing section
because it helped them see how their feelings improved over the ten days, most participants
requested some improvement in the visualization to be osable. Participants were
confused regarding the month view and week view and preferred showing the whole
month in one screen for the month view instead of tapping to see the rest of the days.

For e x komthe month vigw in the visualizatiogu cancompress the chart to
show the entire days of the month in one screen [ P5 ] .

Participants also requested tHashow the name of the month on the top of the
visualization. So, when users move from month to month, they do not need to look at the
x-axis toknow which month they were in. They also requested to show the faces instead

of a number in the graph because they might forget what the number means.

For e x &oupkrlow wherfiyou have the front and the back arrow so you can move
from one month to thetleer month.l think it's good to have the months that you are

dealing with as atittetherle [ P5] .

Al suggested that you use the faces in the graplst to give another option of what the

numbersmean [ P3] .

Some participants mentioned that using adbeart for visualizing feelings would not be
effective. Instead, they prefer using another visualization such as calendar visualization

and showing what participants were grateful for by clicking on the faces in the calendar.

For e x ¥ooprayekeephe analytics screen as a Month view only, showing a
calendar of an entire month and an emoji on each day depending on the mood of the

useb [ P6] .

Social Community in the App. Based on our thematic analysis, most participants

appreciated the social communitgature because it encouraged them to share their
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gratitude and made them think more about good things in their lives which they took for

granted while reading what others are grateful for.

For e x bthedormmuniti featurel got an opportunity to thk of others and what
they are grateful for whicmade me think more about the good things in mydife [ P6 ] .

Al like the fact that it'showing me what people share that they were grateful for. | know
when | read that, sometimes | take for granted and egbat people are grateful forat
[P13].

Another feature that the participants appreciate is the anonymity of the social community.

For e x @ahmthingel Jike Very much is thttere is no way to know who likes your

gratitude on social community [.P 1]

However, one participant felt that seeing how many likes they got added a cognitive load
in their mind. Also, few participants felt that gratitude is something personal, so they
hesitated or did not prefer to share it with the social community in theAspa result,

they appreciated how the app gave them an option to share their gratitude in the app.

For e x afoupd tlatsharing in social community added a cognitive load in my
mind because | started to measure my gratitude by the number of Iiesl twould ged
[P10].

fiFor somebody like me. | judidn't feel like posting my gratitude out there. | mean, |

liked it, but | see that something personalinaviay [ P14 ] .

For e x &harp &reeatherithings whidre personal to me that | did not shaweith
the community [ P4 ] .

Moreover, participants suggested some improvements in the social community, such as
the ability to interact with other users, inviting people to the social community, and adding

more reactions.
For e x @&aharpshoald befa wapf interacting aside from just liking in social

communityo£ [ P11] .
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fiNow, you have only heart reaction in the social community, but you can add more

reaction such as a flower or a green leaf orastnile[ P1 0] .

Reminder Notification: On our appl have a renmder to remind users to enter their
gratitude, and this reminder includes encouragement statements to motivate users to enter
their gratitude. Most participants liked how the app encourages and reminds them at the
same time to enter their gratitude. Howewvthey requested that the app keep reminding

them to enter their gratitude if they missed it before the end of the day.

For e x d&hhpve rot logged by 7 pm, for examptegre should be a different or

another notification that would tell me téogo [P5].

Suggestion notification The app notifies users with some suggestions that randomly
suggest performing some act of kindness. Some participants liked the variety and the
content of the suggestion and how they were easy to do. Other particguprested some
improvement by personalizing the suggestions and receiving the suggestion based on

user6s mood or when they wanted.

For e x d'nepelwere sofmeiseful notifications. | remember the one, which
encourages me to do some act of kindness usingativation quote. | really like this

suggestiom [ P2] .

AYou can improve the app pyoviding personalized recommendatigriike for example,
using what | type in and also what the others typed similar to what I've typed to give a
personalized recommendatd [ P4 ] .

7.4 Discussion

Evidencebased interventions, such as mHealth apps, to promote mental wellbeing, are
important to enhance the quality of life. Although mHealth offers a promising way to
deliver the interventions, there are still high levels of evaig/attrition for this form of
intervention[195][21]. One potential contributing reason for abandoning mental health

apps is poor usability, particularly when the app is designed based othalpelfay[12].

In this study,l conducted usability testing of a mental health app called Be Grateful

aiming to promote mental wellbeing by focusing on good and positive things in people's
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lives by expressing gratitude. Baateful app designed using persuasive design strategies
to improve user experience. This study aimed to identify usability concerns and improve
the current design of the ABe Grateful o

obtained from endisersto evaluate preferences and perceptions of the app.

7.4.1Principal Findings and Design Implications

Overall, participants gave the Be Grateful app high scores on validated usability scales.
They also provided many positive comments on the app dekifpund hat users
perceived an eagyp-use interface and straightforward functionality as the most important
usability features in the appalso found that the clear and visually appealing design of
the user interface was integral to the level of usability. flinings of this study are
consistent with previous research, which found that ease of use and simplicity of the app
were the most important characteristics of mental health apps that were highlighted by
users [3]. Moreover, a visual appeal was among thst important features of a mental
health app that participants considered in previous studies [3Z][lig}efore, if the

mental health app is difficult to use, users may cease to use the app even if it is useful.

Users do not like using an app that may&d to their stress.

Most participants liked practicing gratitude and the way the app reminded them of their
previous gratitude. They also felt that their mental aweihg improved. However, some
people think recording their gratitude in the app makes ibnger personal or private.
This concern probably has to do with privacy issues, especially for people who are-privacy
conscious. Although provided social features that allow users to share their daily
gratitude if they would like to, it seems that sousers still dod feel free to share it with

the app. This probably has to do with the sensitive nature of mental-heatéd topics.
Hencedesigners of mHealth apps, especially those focused on mestahlth-related
issues, should pay serious attelan to ensuring and assuring users of their privacy

They should also use social features with great caution as they may trigger some sense
of insecurity and lack of privacy even when it's optional This is probably because most

commercially available mealthealth apps designers cannot be trusted with respect to the
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way they handle usdydata and information. Research has shown they often do not have

a clear privacy policy, and even when they do, they do not keep to it [33].

One of the features in the aplesign was to leverage sefonitoring of mood after
expressing gratitude as a way to show participants their mood over the days of practicing
gratitude. Even though participants reported that the mood monitoring scale and associated
graphical feedback areased selawareness of how their mood improved over time in
relation to practicing gratitude which is also consistent with prior research in which the
use of selmonitoring of mood increased salfvareness of userthe design of the
graphical feedbackshould be clear and provide information that makes it easy to
understand. In addition, although sethonitoring has been successfully deployed in
various mHealth apps, individuélsesponses to sefhonitoring vary [12]. Thusself
monitoring needstobgp er sonal i zed and individuali zed

In regard to social and community features, participants appreciated the app for giving
them an option to share their gratitude in the social community. Agdindings show

that allowing peom the opportunity to read what others are grateful for increases their
awareness of the good things in their lives, which inevitably makes them happy and
grateful. Previous research found that there is significant evidence that sharing positive
experiencegs associated with increased daily positive emotion and subject wellbeing [20],
life satisfaction and happiness [23], and resilienceHéhce, sharing gratitude is a good
way to share happinesstherefore, suggest that app designers provide an oppairtity

to view other .peoplebs gratitude

However, as mentioned above, some users have concerns about sharing their gratitude,
which is probably due to privacy issues and the possibility of sharing gratitude to threaten
privacy. Therefore, designers shouldplan to preserve privacy while inculcating

sharing features. For instance, designers could give users control over the app
features and functionality bygiving users agency in the app to decide what they want

or not; designers may also implement mechanisnmbat let users anonymize their

identity or use nicknames Nevertheless, social activities do not come without negative

impacts. Using social features such as (likes and comments) may introduce some negative
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comparisons and cause mental stress to the.uderxe, designing sociatelated

features should be done with caution

One of the recommendations that participants also suggested to include rewards to
motivate users and increase their engagement. Although only a few mental health apps
employed rewardm their design [3], users with mental health issues might benefit from
rewards to motivate them to keep using the app. Moreover, according to Orji et al. [38],
performing healtibehaviourss often difficult because of a lack of immediate tangible
benefis. Offering intermediate rewards such as points may help to engage the users while
they await the intrinsic reward@herefore, designers of mental health app could employ

rewards to motivate users and enhance their engagement in the app

Although participats liked the variety of the suggestions and how they were easy to do,

few participants recommended personalizing the suggestions and showing them based on
user® moods. This is consistent with previous research, which found that lack of
personalization nght impact the systedm overall usability [3]Therefore, | recommend
designers to model the appbdbs users and perl
accordingly. Personalization can enhance the overall usability and ensure a personalized

experience for each user.

Improving the usability of persuasive strategies is crucial to the effectiveness of gratitude
apps, as other mHealth apps. The more usable an app is, the more likely an individual
keeps using the intervention. Indeed, higher eagent through logins and repeated use

is associated with better participant health outcomes [38].

7.5 Final Design of Be Grateful App

In this section, | present the final design of Be Grateful app after considering participants'
feedback.

7.5.1How the Final Version of Be Grateful Works.

Here, | explain how the app works for the final version that includes all features. However,

Table7.2shows each version and what features each has.
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When a user downloads and installs the apemaoshows up a series of scregnsding

users through the app's interface and functions (FigdyeThen the app asks the user to
create an accoun@s shown in Figure/.2 The app introduces users to gratitude
interventions by explaining what they need to do (Figu8p. It asks thento rate their

mood of the day before expressing gratitude using the faces slider rating {F@Lif@e

app then guides users to write what they are grateful for and if they would like to take a
picture with gratitudéFigure?7.5). After that, the appsks users if they would like to share
their gratitude in the social community in the app (Figuf and asks them to rate their

mood after expressing gratitude using the faces slider rating (Figire
The app contains four main screens:

1 A Journal scren shows useggratitude entrigsand pictures users attach or capture
(Figure7.8). Also, in the Journal screemsers can delete, edit their gratitude and
share it with other social medidhe app also reminds users of their previous
gratitude by showig them positive quotes related to their gratitude for the previous
day. For example, if a user was grateful for having a family the previous day, the

app shows a positive quote about the family the nex{kigyre7.9)

1 The Gratitude Lilies screen predsrthe gratitude entries as water liligswvers
(Figure 7.10). The wser gains a water lily flower each time they enter their
gratitude, and the color of the lily flower changes depending on tivbaiser is
grateful fori the category of gratitudé general, there are twelve main categories
of gratitude, each of which corresponds to a distinct color dilyhtbower. For
example, if a user is grateful for people, they gain a pink lily flower anubifoire
they gain a yellow lily flowerAgain, eab water lily flower houses/stores the
corresponding gratitude for the day and users can easily retrieve their gratitude at

any time by clicking each water lily flower, gratitude showgsge Figure.11).

1 A Mood Summary screen enables users to seefawling pattera before and
after expressing gratitude as fadescalendar format (Figur&.12). Each face

houses/stores the corresponding gratitude for the day and users can easily retrieve

197



their gratitude at any time by clicking each faceatendar gratitude shows up
(Figure7.13).

1 InSocial Communityscreems er s can read, | i ke, commen
share theigratitudewith others as well if they wish t@-igure7.14).

The appalso reminds users to enter their gratitude (Figdr#s). Users also receive
randomly asuggestion notification that motivates usersidoan act of kindnessith an
encouragement statement to dqRigure 7.16) The app also asked user about their
experience andfeeling weakly by recording their voice (Figure 7).1Figure 7.18 show

the setting screen.

Table7.2 Features in each version

Figures
9N b|lo|~N|lolao Q39192 IILIELCI XN
L N P I P Y P R P N P P I P Y NS Y NS [ N Y NG B N [ N B N R N
N N N N N N N N N
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single ala |a a a |a |a |a a |a |a
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multi- ala |a a |a a |a |a |a a a (a |a
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Mixed- | | _ 1o T s s s s s s s s s L
alala|alalalalal/a|alal/al|a|/ala|a|a |a
strategy
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7.6 Chapter Summary

This Chapter aims to evaluate the usability B¢ Gratefu]l an apgbased gratitude
intervention, from the perspective of easers to identify existing design, functionality,

and usability issues and elicit their views and experiences with the app. | evaluated the app
using a quantitative (using the SUS scale{| a qualitative study, which is conducted with

14 participants who have experienced mental health issues baseddiag®ikis. The

SUS results show that the app was successful. Also, the qualitative study revealed that
participants appreciated the silofty of the app and provided positive feedback about the
layout as well as other app functions. Usability data from this study broadly supported the
use of Be Grateful App for promoting mental wellbeing, with particularly positive
feedback received frotine enduser. Based on the results, | provide design implications
for future work in the area of designing an interactive mobile application for health and
wellness, with a focus on mental health interventions. Moreover, the usability data enables
me as reearcher to further develop and refine BeeGratefulapp before moving into the

efficacy trial.

This chapter describes the usability testing study of the designed app and how the result
was used to refine the app and arrive at the final design. Ire#teimapter, | present the
evaluation method of the three versionsBH# Grateful appincluding study design,

measurement instruments and data collection and analysis process
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CHAPTER 8: PERSONALITY -BASED MODEL -DRIVEN

PERSUASIVE MENTAL HEALTH APP EVALUATION

Chapter OverviewThe previous chapter (Chapter 7) describes the usability testiey of
Grateful appand how the result was used to refine the app and arrive at the final design.
This chapter presents an evaluation of a persoradisgd modetiriven pesuasive mental
health app Be Gratefu). This chapter describes the study design method, measurement

instruments, data collection and data analysis process
The evaluation has three main aims
1) Is there any value in tailoring persuasive mental healthsagsing a single strategy?

2) Is there a need to employ multiple persuasive strategies to improve the effectiveness of

the interventiofd

3) Does employing inappropriate persuasive strategies cancel the effectiveness of the
appropriate persuasive stratggvhen they are employed togetherpersuasive mental

health app8

8.1 The Study design Method

| evaluated the efficacy @e Grateful appwith respect to its ability to promote positive
mental health behavioyrsnprove mental welbeingand reduce perceived stressng a
guantitative study. Also, | conducted a qualitative interview to gain a more comprehensive
understanding of the participants' experience using the app. This section presents the detail

of the quantitative and qualitative study mettspdata collection and analysis

8.1.1Quantitative Part of the study

To measure the effectivenesBa Grateful apgoncerning its ability to promote positive
mental health behaviour, | would ideally have to monitorsiseental health behaviour
before using th8e Grateful ap@mnd after using it. Then | compare these values over time.
This is, however, not feasible in the context of this research because it is restansee

to conduct such research, which is beytvescope of this research.
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The common practice in the literature is to assess the effectiveness of health interventions
by measuring their effect on an individ@aAttitude, SeHefficacy, and Intention towards
healthy behavioymwhich are the three nmaipredictors of behaviour chan@er0], [8].
Research has shown that a specific attitude towthsdsehaviour in question can predict
specific behaviours very well. For example, Kraus [118] condwctedtaanalysis of 88
attitudebehaviour studies and found that attitude significantly predicts future behaviour.
Similarly, seltefficacy, which explaia one's belief about their capability to do the
behaviour in questiof14], has beendundto bean essential variable in understanding

and predicting actual behaviour in healthy behaviour dom@Bk Moreover, some
behaviour theoriegssuch asthe Theory of Planned &haviour (TPB) assumethat
behaviour intention is the immediate antecedent of actual behd@puFherefore, to
determine the effectiveness of Be Grateful appneasured its efficacy concerning
promoting a positive change in Intention, Sefficacy, and Attitude regarding mental

health behaviourPositive mental health behaviour refersatd®ehaviour that contributes

to promoting ment al heal t h, A which-is def
being and of being fully function{®2]o.

Moreover, in reviewing the literature, many studies assessing the effectiveness of mental
health interventions by measuring the improvement in mentalbeailg[234], [26], [70],

[25], [96], [89] and reducing the perceived str¢$86], [96], [234], [51], [197], [118],

[83]. Therefore] also measured the efficacy B& Grateful apy investigating whether
thereisanimpov e ment i n p awelt-beingiamd aadued the parceived a |

stress

In persuasive and behaviour change literature, pre andgstsheasured the following
exposure to intervention is the dominant way of evaluating change of attitude, self
efficacy, intention, mental webeing,andstress level. | adopted this method $sess the
effectiveness of thBe Grateful appParticipants answered pfieaseline) and pogexit)

surveys before and after using their randomly allocated versiBa Gfrateful apmnce

In addition, to make any system persuasive, it should provide wald usefulness for the
users, hold the usémterest and give useedeeling of competencé also examined the

perceived persuasiveness of the Be Grateful app with respect to its ability to motivate the
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desired change in mental health behaviour. @Hero r e |, I examined user

the perceived persuasiveness of the Be Grateful app after using the app

8.1.2Qualitative Part of the Study

The qualitative part, which involvedhaonline interview with 810 randomlyselected
participants from each group sixe (AppendixE), aimed to gain a more comprehensive
understanding of participants' experience using the app

8.2 Study Design

| conducted the study online to evaluate the effectivenesseothree versions dde

Grateful app At the beginning of the study, participants read and gave their consent to the
study, and their personality traits were assessed using the personality traits gaestion

[186]. Then, participants completed afsgvey containing questiofer ( 1) par t i ci peé
demographics; (2and three scales ®ad on the theory of planned behavior to assess
baseline attitude, intention, and se#ffficacy towards mental health and emotional
wellbeing (3) questions to assesmselinemental wellbeing @) questions to assess

baselingperceivedstresgAppendix E)

Depending on t he praitri &g obtainedusihgsh@ pepsenality draita | i t y
guestionsi participants were categorized into three major experimental groups: The
Extraversion groupTailored singlestrategygroup, Tailored muli-strategygroup), the

Openness groupCpntratailored singlestrategy groupMixed-strategygroup), and the

Control group(Control groupsingle Control groupmixed). The Extraversion groups

consisted of people with a high level of Extraversion; the Opengroups consisted of

people with a high level of Openness; Control groups consisted of other personality traits
(Conscientiousness, Agreeablenassl Neuroticisr)) and those whose personality trait

was not defined (have equal value for two or more paigy traitg.
8.2.1AssignParticipants to Personality Traits

Before conducting the studiyasked 25 people to answer the personality traits questions

to determine the most appropriate criteria for classifying users by persdratitjfter
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calculating the score for each dimension of personality traits (5 total), | found that
difference between the highest score of one dimension and the other dimensiong is 0.5,
gave more variation in users' personality types. That meaves able effectively to
classify participants into different personality typ&fter consultation with experts in this

area, | decided to classify participants based on their highest score on the five personality
dimensions as done the previous study23], with at least 0.5 difference between the
highest score in one dimension and the other four dimendiahsre was no difference
between the scosén two or more dimensionsi@ving equal score) of a user's personality
traits, the personality trait of the user was considaretéfined and the user was moved

to the Control group
| used a betweesubject design to evaluate the effectiveness of:
1. The tailored singlestrategy ersion of persuasive mental health app

2. The tailoredmulti-strategy persuasive mental health amonpared to tailored

singlestrategy version.
3. The mixed-strategy version persuasive mental health app
In this regard, | develaga six experimentagroupcondtions (See Table 8.1).

Table8.1 Experimentagroupcondition

Conditions Definition

Tailored singlestrategy| Participants in this experimental condition are people
(TS) group high level of Extroversion. Participants with this persong
trait were randomly assigned to this condition and us¢
tailored singlestrategy version of the persuasive me
health app, i.e.app that was implemented using a sin
strategy that the personalibased model suggested would
persuasive, depending on their personality type
highlighted in Chapter 5
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Conditions

Definition

ContraTailored single
strategy(CTS)group

Participants in this experimentabndition are people wh
are highly open to new experiences. Participants with
personalitytrait were randomly assigned to this condition 4
used a contréailored version of the persuasive, i.e., an
that was implemented using a single strategst the
personalitybased model suggested would not be persud
depending on their personality type as highlighted in Cheé
5

Tailored multi-strategy
(TM) group

Participants in this experimental condition are people
high level of ExtroversiorParticipants with this personali
trait were randomly assigned to this condition and us
tailored multi-strategy version of the persuasive men
health app, i.e., app that was implemented using
strategies that the personalligsed model suggesteauld
be persuasive, depending on their personality typé
highlighted in Chapter 5

Mixed-strategy (M)
group

Participants in this experimental condition are people
are highly open to new experiences. Participants with
personality trait were ratomly assigned to this condition a
used amnixed- strategy version of the persuasive app, i.e
app that was implemented using four strategies

strategies that the personalligsed model suggested wol
not be persuasive and other two strategibat tthe
personalitybased model suggested would be persuas
depending on their personality type as highlighted in Cheé
5

Control groupsingle
(CS)

Participants in this experimental condition wegeople of

other personality trait§Conscientiousness, Agreeablen
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Conditions Definition

and Neuraoticisr)y and those whose personality tnads not
defined (have equal value for two or more personality tr
Participants in this condition were randomly assigned to
the tailored singlestrategy without considering their

personality trait or strategy preference.

Control groupmixed Participants in this experimental condition wereople of
(CM) other personality trait§Conscientiousness, Agreeablen
and Neuroticisrj) and those whosgersonality traitvas not
defined (have equal value for two or more personality tr
Participants in this condition were randomly assigned to
mixed-strategywithout considering their personality trait

strategy preference

Participants were randdy assigned depending on their personality type. Half of the
participants belonging to thextraversiontrait were randomly assigned tbe Tailored
singlestrategygroupand the remaining halfereassigned tehe Tailored multistrategy
group Moreoverhalf of all the participants belonging to tBpennesgrait were randomly
assigned tthe Contratailored singlestrategy grouand the remaining halfereassigned

to theMixed-strategy groupTheControl groupsinglewasassigned randomly fbailored
singlestrategy versiorand theControl groupmixed was assigned randomly thlixed

strategy version

To achieve this, each of the three personality groups (Extraversion, Openness, and
Control) was associated with two surveys. Hence, in totagdted a total of six separate

surveysi two for each personality group. The six surveys contained the same set of
guestionsHowever, within the surveach participant was directed to download and use

the appropriate app version as determined by ttaidomly assigned experimental
condi tion. To det er mi n &aitie ardehto gssign thenctao tipea nt 6 s
appropriate experimental condition, | automated the Big Five InvertOryBFI10) for
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classifying users to variougaits[186] using a custom script writtesn a webpageThe

BFI-10 was utilized to assess the fppersonality dimensions using gobint Likert scale

(1: strongly disagree, 5: strongly agree). Each dimension was evaluated using two items
(one item was reversscored). Two items with a high total score indicate a trghlevel

This instrument was dyused for preesting.

Then patrticipants used the app to express their gratitude afdaatitnes a week over

five weeks. h the beginning, the app shoavslemao first-time users that helghemget

started with an app and understand how the apearsed The participantgained a

water lily flower in a pond each time they expressed gratitude. @lseyreceived an
encouragingnotificationsuggesting a simple act of kindndsalso collected weekly voice
recordings r egar dkpergncas svithithe app dueng the fivegveeeksa n d

of app usage

After using the apfor five weeks, participantsompleted the same scales assedsieiy
attitude intention and selefficacy towards mental health and emotional yeling as
well as mental weltbeing and perceivedstress | also used theintrinsic motivation
inventory(IMI) (14 items® a validated scale for measuring enjoymémtusefulnessf
the app,invested effort, perceived competence, and ten§ld@b] to assessapp user
experiencdAppendixE). | also assessethe persuasiveness of the app using a perceived
persuasiveness scale which is a validated instru(@pendixE). For each participant,
collectedtwo mean values for themental wellbeing, and stress levadititude, sel
efficacy,andintention Oneindicatingtheir baseline value and the otledicatingtheir
postinterventionmental wellbeing, and stress levelttitude self-efficacy, and intention
towardspositive mental and emotional wellbeirRarticipants were asked if they would
like to volunteer for aronline interview At the end of the studyach participant received
$1500CAD dollar compensatiom a form of a gift card. Figure 8.1 shows thenf of the

evaluationstudy design
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Figure8.1 The Flow of the Evaluation Study Design

8.2.2Measurement Instrument Evaluation

8.2.2.1Attitude Towards Mental and Emotional Health

Ajzen defines attitude toward a behaviour
the behaviour in question[7]. This refers to a person's overall feeling, belief, or opinion

of approval or disapproval regarding thegmestion behaviou he preand possurveys

used a seveitem semantic differential scale to measure attitudes toward mental and
emotional health. An example of a question in the attitude towards mental and emotional
heal t h Pemdaihgegoun nental and emotional we#ing by focusing on positive

and good things in the next two weeks woultl be Al | guestions -were e
point Likert scale with anchoring adjectives that included goobad, pleasant

unpleasant, beneficialharmful, enjoyablé unenjoyale, valuable worthless, useful

useless, and importantunimportant. The questions tfe attitude scale used to evaluate

participants' attitudes toward mental and emotional health were adaptef/fr¢ir0].
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For each participant, | got two mean values relating to their attitude toward mental and
emotional health: one describing their attitude toward mental and emotional health at
baseline (obtained from the piest suvey) and the other from the pesirvey describing

their attitude toward mental and emotional health after the intervention (obtained from the

posttest survey.

8.2.2.2Intention Toward Mental and Emotional Health

The preand postsurvey included seven questions adapted fidnil 70] [132] to assess
individualg intentions regarding mental and emotional health. All séten were

evaluated using a-fgoint Likert scale ranging from "1 = Extremely Unlikely" @ =

Extremely Likely." An example of a question in the health and emotional intention scale

i's fl i ntend to avoid negative thinking du
each participant, | got two mean values related to health and emotiteraion: One

indicating their baseline health and emotional intentiabtained from the preurveyi

and the other from the pestirvey indicating their health and emotional intention after the

intervention

8.2.2.3Self-Efficacy Towards Mental and Emotional Health

Selfefficacy is a term used to describe a pets@onfidence irtheir ability to perform

the behaviour in questioj214]. The baseline and pestirveys included fivguestions

adapted from [51,129,149] to assess-s#ltacy regarding mental and emotional health.

All questions were measured using -paint Likert scale ranging froml"= Strongly

disagree" to "7 = Strongly agree” for participant agreement. An example of a question in

the selfefficacy towards mental and emotamealth scale i | am confident t
focus on positive and good things during b
values related to seéifficacy towards mental and emotaealth: one indicating their

baseline selefficacy towards mental and emotalhealth (obtained from the prairvey),

and the other from the pestrvey indicates their sefffficacy towards mental and

emotional health after intervention
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8.2.2.4The PerceivedStress Scale (PSS)

The Perceived Stress Scale (PR was used to assess tlsgghological stress levels of
participants. The baseline and peatveys included the PSI® which is a weltvalidated

stress measurement instrument with items designed to assess how unpredictable,
uncontrollable, and overburdened individuals find thees to be[52]. All tenquestions

were measured using gbint Likert scale ranging fromiD = Neveoto fid = Very oftem.

An example of a question in the Perceived
have you been upset because of sdmhi ng t hat happened unex
participant, | got two mean values related to perceived stress: one indicating their baseline
stress level before the intervention (obtained from thespreey), and the other from the

posttest survey indicatetheir stress level after intervention

8.2.2.5Warwick -Edinburgh M ental Well-Being Scale( WEMWABYS)

Warwick-Edinburgh Mental WelBeing Scale (WEMWBS) is a 1dem scale designed

to measuré¢he mental wellbeing of participantf215]. It requires respona¢s to indicate

the frequency of positive psychological experiences over the previous two weeks en a five

point scale ranging from None Of The Time (1) to All Of The Time (5). Example items
includel 6ve been feeli ng ®apdili drieentthinking eldartyut t he
For each participant, |1 got two mean values related to mentabeiel): one indicating

their baseline mental wellbeing before the intervention (obtained from tseiprey), and

the other from the pogest survey indicates themental wellbeing after interventian

8.2.2.6Usea ExperienceM easure(Intrinsic Motivation Inventory (IMI) )

| measured usedsxperience using the Intrinsic Motivation Inventory (IMI45] a
standardized scales commonly used for assessing player experience and was included in
the postsurvey. IMlisa multidimesi onal scale used i n measur.i
experiences with performing a target task. The IMI subscales were assessed using 14
guestions adapted frofti45]. Participants responded by showing their agreement to the

questiononabpoi nt Li kert scale ranging from Al
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agreeo. Exampl e it e msrateful apb ved/enuch " ahd " éthinko y e d

| am pretty good at using Be Grateful app.” This instrument was only usgaoisfesing.

8.2.2.7PerceivedPersuasiveness Scale

| measuredthe perceived persuasiveness of Be Grateful app usiegperceived
persuasivenesscale which is a validated instrument. | adapted the perceived
persuasiveness scale fr¢2i8] andit has been used in other previous persuasive studies
[17],[167], [11], [14] [160]. The scale consists of five statemefitis app influenced me

to focus on positive things in my lifg.fiThis app conwnced me to be positive and
optimistia, fiThis app is personally relevant for mdiThis app made me reconsider my
mental health and emotional wéking, andfiThis app motivated me to think positively
and to be grateful for small things in my 6félhis instrument was only used for post

testing.

8.2.3Data Collection

| recruited participants for this study using many approaches. | recruited particigants
email (academic environments), and social networks (Facebook, Twitter, and WhatsApp).
| developed a online survey hosted on Dal opinibincluded several attentieczheck
guestions in the survey to ensure participants were reading all the items carefully and
actively considering their answer3he analysis did not include responses from
participants wh got the attention questions wrori8efore the main study, | conducted
usability study on 14 participants to test the usabdit{de Grateful apgsee Chapter

for more details

8.24P ar t i c Demagnaphgiihformation

A total of 240 participants partiaped in the study. Our participants are people who aged
18 andabove andchave experienced mental health issues such as stress, low mood, fear,
worry, depression, anxiety and other forms of mental heelétted issues based on self
diagnosis. People whoeaclinically diagnosed with any type of mental health illreass

see a psychologist regularly were not allowed to participate in thelstedyse including
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those people is a confound variable that could interfere with the interventidrhe

participans 6

demographic i nf or mat82 dach pagicipgnu mmar i

received $15 CAD dollar compensation. Notably, some participants did not accept the gift

card or donated it to the study as a way of showing appreciation for th€ Sasaygample

of their emails in the appendD).

The result of our analysis shows that 12% of the participants in our study had used an app

to manage their mental health issues in the past and 269 pérticipants are keeping a

journal of what you are thankful fof.had a relatively diverse population in terms of

gender, age, education level, see T&bhke However, most of our participants are young

adults between 18 and 35 years of age and relatively educated

Table8.2 demographic information

Total participants = 240

Tailored singlestrategy

group

Female(55%), Male (45%)

Tailored multistrategy

group

Female(48%), Male (52%)

Gender Contratailored single | Female(31%), Male (69%)
strategy group
Mixed-strategy group | Female(38%), Male (62%)
Controlgroup-single Female(67%), Male (33%)
Control groupmixed Female(45%), Male (55%)
Tailored singlestrategy| 18-24 (64%), 2534(31%), 3544 (5%), 4554
group (0%), 5564 (0%), above 65 (0%)

Age

Tailored multistrategy

group

1824 (48%), 2534(40%), 3544 (10%), 45
54 (0%), 5564 (0%), above 65 (2%)
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Total participants = 240

Contratailored single

strategy group

1824 (14%), 2534(55%), 3544 (26%), 45
54 (5%), 5564 (0%), above 65 (0%)

Mixed-strategy group

18-24 (17%), 2534(76%), 3544 (7%), 4554
(7%), 5564 (non), above 65 (non)

Control groyp-single

1824 (12%), 2534(62%), 3544 (24%), 45
54 (2%)

Control groupmixed

18-24 (14%), 2534(67), 3544 (19%)

Education

Tailored singlestrategy

group

High School or equivalent (2%), Colleg
diploma (36%), Bachelor's degree (489
Master's degree(12%), PhD (2%)

Tailored multistrategy

group

High School or equivalent (10%), Colle
diploma (36%), Bachelor's degree (489
Master's degree(7%), PhD (0%)

Contratailored single

strategy group

High School or equivalent (14%), Colle
diploma (5%),
Master's degree(26%), PhD (14%)

Bachelor's degree (559

Mixed-strategy group

High School or equivalent (Non), Colleg
diploma (24%), Bachelor's degree (389
Master's degree(31%), PhD (7%)

Control groyp-single

High School or equivalent (5%), Colleg
diploma (7%),
Master's degree(24%), PhD (7%)

Bachelor's degree (579

Control groupmixed

High School or equivalent (7%), Bachelo
degree (43%), Master's degree (38%), H
(12%)
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Total participants = 240

Tailored simgle-strategy

group

Stress (33%), Worry (55%), (Negati
feelings (64%), Negative thoughts (649
Low moods (50%), Fear (62%) Anxie
(36%), Depression (38%)

Tailored multistrategy

group

Stress (52%), Worry (64%), (Negati
feelings (55%), Negative thoughts (55%
Low moods (52%), Fear (69%) Anxie
(31%), Depression (26%)

Mental

Contratailored single

Stress (50%), Worry (62%), (Negati

health issues

strategy group feelings (48%), Negative thoughts (609
Low moods (52%), Fear (579
Anxiety(60%), Depressio(b62%)

Mixed-strategy group | Stress (48%), Worry (33%), (Negati

feelings (40%), Negative thoughts (179

Low moods (33%), Fear (299
Anxiety(31%), Depression (19%)
Control groyp-single Stress (71%), Worry (50%), (Negati

feelings (38%), Negative thoughts (439

Low moods (60%), Fear (249
Anxiety(40%), Depression (40%)
Control groupmixed Stress (74%), Worry (67%), (Negati

feelings (52%), Negative thoughts (409
(52%), Fwm (36%)
Anxiety(48%), Depression (33%)

Low moods

Tailored singlestrategy
group

2%
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Total participants = 240

Using Tailored multistrategy| 5%
Mental group
health app

Contratailored single | Non

strategy group

Mixed-strategy group | Non

Control groyp-single 14%

Control groupmixed 7%

8.3 Data Analysis

This thesis has three main goals which are:

1. Examining the effectiveness of the tailored sirgjlategy of persuasive mental
health app

2. Comparingthe effectiveness of the tailored singdgrategy and tailorednulti-

strategy persuasive mental health.app

3. Examining the effectiveness of the mixsttlategy version persuasive mental
health app

To achieve this, | used several wietiown analytical tools and procedures. In this section,

| summarize the various stefaken to analyze the data

8.3.10v e r a | |Expereree abdPersuasiveness diJsing Be Grateful app

To i mprove peopl eds -bmegi bheadto naotivdte teem artd keep a | W
them engaggwhile using the app. For that reason, | started examiniegtipar t i ci pan
overall experience using the app and their experience using the individual versions of Be
Grateful app. To achieve this, | ran esemple ttests on the combined data of IMI to

obtain an overall experience with using Be Grateful app. | peeformed onesample ¢
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tests separately on the data from using the different versions of the app. | compared this
data to an optimistioeutral rating of 4 for the IMI subscales
Then, | examined the overall persuasivenessBef Grateful app and the
persuasiveness of each version of the app. To achieve this, | raarapée ttests
on the combined data of the perceived persuasiveness to obtain an overall
persuasiveness of Be Grateful app. | then performedample itests separately
onthe data from using the different versions of the app. | compared the data to an

optimisticneutral rating of 4 on the perceived persuasiveness scale

8.3.2Examining the Effectiveness ofTailored Single-strategy Version

1 The first step was to examine whethiee Tailored singkstrategy group showed
more positive changes in attitude, sefficacy, and intention than the Contra
tailored singlestrategy group and Control groegmgle (who were randomly
assigned tahe singlestrategyersior). To achieve thid,performed the following
analysis

o Prior to examining the impact of tHge Gratefulapp on attitude, self
efficacy, and intention, | assessed the internal consistency of the scales
using reliability analysis [147]. Given the positive outcomes, the data a
suitable for analysis.

o Then, | employeda RepeatedMeasures Analysis oVariance (RM-
ANOVA) with time as a withirsubjects factor (Time: pre, post), and
groups as a betweenrsubjects factor groups Tailored singlestrategy
group Contratailored singlestrategy group Control groupsingle on
attitude, intention, and sedffficacy (Dependent variables).

1 The second step was to examine whetther Tailored singlestrategy group
showedmore improvement in mentalell-being andeduedperceivedstresghan
the Contratailored singlestrategy groupand Control growsingle (randomly
assigned tahis versio. To achieve this, | employed RepeatedMeasures
Analysis ofVariance(RM-ANOVA) with time as a withirsubjects (Time: pre and

post) factor, andyroupsas a betweensubjects factordgroups Tailored single
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strategy groupContratailored singlestrategy groupControl grougsingle on
mental wellbeing, and perceived strgg¥ependenvariables).

1 The third step was to examine participants' experewdh the appin different
groups | conducted a onevay ANOVA with groups (Tailored singlestrategy
group Contratailored singlestrategy groupand Control grousingle as a
betweensubject factor and experience (interest/enjoyment, value/usefulness,
effort /importance, pressure/tension, and perceived competence) as dependent
measures.

1 The fourth step was to examine the persuasiveness of the app by diffiereps
| conducted a onevay ANOVA with groups((Tailored singlestrategy group
Contratailored singlestrategy groupand Control growsinglé as a between
subject factor and persuasiveness value as dependent measures

1 Following findings of significant effects | performed a pladn pairwise
comparison, using Bonferroni for adjusting the degrees of freedom for multiple
comparison, to determine the groups that significantly differ from each other.

8.3.3Comparing the Effectivenessf Tailored Multi -Strategy Version and

Tailored Single-Strategy Version

1 The first step was to examine whether Traélored multistrategy groushowed
more positive change in attitude, sefficacy, and intention thathe Tailored
singlestrategy groupTo achieve this, | employelRepeatedVieasurefnalysis
of Variance(RM-ANOVA) with time as a withirsubjects (pre and post) factor,
and intervention typeas a betweenrsubjects failored singlestrategy version,
tailoredmulti-strategy version) on attitude, intention, and-eéficacy (Dependent
variables).

1 The second step was to examine whetheT tilered multistrategygroup showed
more improvement in mental wddkeing and redwezdstress thathe tiloredsingle
strategygroup To achieve this, | employed RepeatedMeasures Analysis of
Variance(RM-ANOVA) with time as a withirsubjects (pre and post) factor, and

intervention typeas a betweersubjectsfactor (tailored single strategy version,
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tailored multi-strategy version) on mental w4leing and perceived stress
(Dependent variables).

1 The thrd step was t@xamine whether usintpe tailored multistrategy version
increasd the user experience compared to usinghe tailored singlestrategy
version). To achieve this, | conducted an independiest to examine participants'
experience withthe tailored singlestrategyversion compared tahe tailored
multi-strategyversion

1 The fourth step was to examine whethwegtailored multi-strategy grouperceived
the app's persuasivendsgherthanthetailored singlestrategy group.

1 Following findings of significant effects | performed a planned pairwise
comparison, using Bonferroni for adjusting the degrees of freedom forptaulti

comparison, to determine the groups that significantly differ from each other.

8.3.4Examining the Effectiveness oMixed-strategy Version

The first step was to examine whether the Misédtegy group showed less positive
changes in attitudeself-efficacy and intention than the Control gremixed who were
randomly assigned to the apip achieve this, | employedRepeatedMeasures Analysis
of Variance (RMANOVA) with time as a withirsubjects (pre and post) factor, and groups
as betweersuljects Mixed-strategy groupand Control growmixed) on attitude,
intention, and seléfficacy (Dependent variables).

The second step was to examine whether the nsietegy group showed less
improvement in mental webbeing and reduced stress levelsnthesers in the Control
groupmixed who were randomly assigned to the.app achieve this, | employed
RepeatedMeasures Analysis of Variance (RMNOVA) with time as a withirsubjects
(pre and post) factor, and groups as betwsdyects Mixed-strategygroupand Control
groupmixed) on attitude, intention, and sedfficacy (Dependent variables).

1 The third step was to examine participants' experiences with the app in different

groups. | conducted a oweay ANOVA with a group (Mixeestrategy group and
Cortrol groupmixed) as betweesubject factors and experience
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(interest/enjoyment, value/usefulness, effort /importance, pressure/tension, and
perceived competence) as dependent measures

1 The fourth step was to examine whether the Mig&dtegy group perce:d the
app's persuasiveness as lower than the Control gnixgd after using the app. |
conducted a onay ANOVA with a group (Mixeestrategy group and Control
groupmixed) as betweesubject factors and perceived persuasiveness as the
dependent measure

1 Following findings of significant effects | performed a planned pairwise
comparison, using Bonferroni for adjusting the degrees of freedom for multiple

comparison, to determine the groups that significantly differ from each other.

All ANOVA were perfomed after validating the data for the assumptions of ANOVA

8.3.5The interview data:

The data collected through the online interviews were analyzed using thematic analysis.
The thematic analysis enables us to arealye data in a systematic manner to identify
patterns in the text while taking into account the context of what participants said, thereby
allowing for a more precise interpretation of the data. The following steps were taken to
conduct a thematic analysis, as outlined by Braun and Clarke [1®le¢bming familiar

with the data, (2) generating initial codes, (3) searching for themes, (4) defining themes,

(5) iteratively reviewing themes, and (6) writing up the results.

Specifically, two researchers independently coded sample transcripts by raading
rereading (iteratively) the sample transcripts to identify codes using open coding. The two
researchers then compared the initial codes, which were subsequently expanded,
developed, and modified as new codes emerged. Disagreements between the two
reseachers were resolved through conversation. The initial codes were used to code the
remaining transcripts, and they were extended as necessary. For creating the themes, the
two researchers systematically refined the themes by going back and forth betsveen th

data and the coding framewolikprovided quotes as specific examples from each theme

within the results sectiom. o pr eserve participantsd privac
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| identify participants byacronym the group nanaed anonymized IDs (e.d.S-P1,CTS
P2,CSP3etc.)to represent participant (1) Tailored singteategy group (TS), (2) Contra
tailored singlestrategy group (CTS) and (3) Control gresipgle (CS), respectively

This chapter presents an evaluation of a persoradisgd modetiriven persuasive mental
health app. In the next chapter, | present the results from adeatge quantitative
evaluation involving 240 users and a qualitative interview involving 65 users, which allow

for a more comprehensive understanding of particg)@xperiences.
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CHAPTER 9: RESULTS OF PERSONALITY -BASED

MODEL -DRIVEN PERSUASIVE MENTAL HEALTH APP

EVALUATION

Chapter overview The previous chapter (Chapter 8)presents an evaluation of a
personalitybased modetiriven persuasive mental health affpe Garetfu). In this
chapter, | present the results from both quantitative and qualitative evaluati@es of

Grateful app’. Specifically, in the following subsectians

First, | provide the findings of the overall user experiefioen usingBe Gratefulapp as
measured by the IMI subscales of interest/enjoyment, value/usefulness, effort/importance,

pressure/tension, and perceived competence, as well as the individual vets@®apy.

Second | provide the findings of the overall persuasiveness of Be Grateful app as
measured by the perceived persuasiveness scale as well as the individual version of the
app.

Third , I show the results of the effectiveness, user experiencegasunsiveness abing

the tailored singletrategyversion

Fourth, | show the results of the effectiveness, user experience, and persuasiveness of the

tailored multistrategy version compared to the tailored shsgtategy version.

Fifth, | show the esults of the effectiveness, user experience, and persuasiveness of the

Mixed-strategy version.

Sixth, | present the thematic analysis result

7 Submitted in Algahtani , F., & Orji, R.submitted). Comparing the Effectiveness of Employing Single Versus Multiple Peesive Strategy in
Mental health Applications InCHI 2023
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9.1 Overall User Experience Using Be Grateful app

To answelRQ1: How effective is Be Grateful appith respect to promoting a positive
user experience over&ll ran onesample ttests on the combined datlMI to obtain an
overall experience withusing Be Grateful appl then performed onsample itests
separately on the data from using thféerent versions of the appcompared this data to
an optimistieneutral rating of 4 for the IMI subscales

The overall experience with the Be Grateful &ppresented in Figur@.1and Table9.1

As shown in Tabl®.1, The p values for all the varil#s measured undaserexperience

using the app were less than@LOTherefore] accept the alternative hypothesigich

states that there was a significant difference between the means of the variables measured
and the test value (neutral = 4). In gead, participants experienced quite high satisfaction
with respect to enjoyment, competence, effort, and value and less pressure and tension
while using the app. As shown in Tab#&l and Figure9.1, the tvalues and the
corresponding mean of the indivalu5 subscales are well above the optimistic neutral
rating of 4 exceptthe pressure and tension subscale are less than the optimistic neutral
rating of 4 because Beratefulapp is easyo use. hereforeit caused little or no tension

or pressure on thparticipants.Therefore, Be Grateful app was successful at inspiring

positive experiences overall
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I

Mean Rating
w

i

Interest / Value / Effort / Pressure / Perceived
Enjoyment Usefulness Importance Tension Competence

Figure9.1 A bar graph of the mean of individual IMI subscales for the overall Be Grateful app

use expesdnce. Error bars represent a 95% confidence interval

Table9.1 Means(M) and Standard Deviations (SD), Mean Difference (MBglues (t), and
Significant levels (p) for all the variables under overall experience using Be Grateful app on a
scale from 1 (low) to 7 (high

M SD MD t p
Interest / Enjoyment | 5.70 | 0.94 1.70 28.75 <.001
Value / Usefulness 6.08 |0.79 2.08 42.08 <.001
Effort / Importance 453 |1.21 0.53 6.97 <.001
Pressure / Tension 2.88 |1.27 -1.13 -14.11 <.001
Perceived Competenceg 5.69 | 0.87 1.69 30.72 <.001

Similarly, participants expressed positeeperiences from using the individual versions

of Be Grateful app with respect to interest/enjoyment, value/usefulness, effort/importance,
pressure/tension, and perceived competence. As indicated in Table 9:2aliirestand

mean of the individual subdea generated by each version are all more than the
optimistic, neutral rating of 4 except for the pressure/tension. This is a good because it

shows that Be Gratefalppis a straightforward app; therefore, it caused little or no tension
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or pressure on thgarticipants Figures9.29.39.4. Thus, each version of Be Grateful app

was successful at inspiring positive experiences overall

Table9.2 Means(M) and Standard Deviations (SD), Mean Difference (MBglues (t), and
Significant levels (p) for all the variables under overall experience using the three versions of Be

Grateful app on a scale from 1 (low) to 7 (high).

Versions IMI measures M SD MD t p

> Interest /Enjoyment 5.69 097 169 |19.52 |<.001
% Value / Usefulness 6 082 |2 27.27 |<.001
% § Effort / Importance 4.48 1.28 |0.48 |4.20 <.001
é % Pressure / Tension 2.72 1.27 |-1.28 | -11.30 |<.001
E% Perceived Competence | 5.69 096 |1.69 |19.85 |<.001

> Interest / Enjoyment 6.1 0.89 |211 |15.3 <.001
§ Value / Usefulness 6.3 0.76 |231 |19.76 |<.001
% % Effort / Importance 4.4 1.21 |0.36 |[1.94 0.05

§ = Pressure / Tension 2.5 091 |-1.46 |-10.34 |<.001
E‘ Perceived Competence | 6.0 0.83 |2.00 |15.64 |<.001

Interest / Enjoyment 5.51 0.85 |[151 |16.26 |<.001

§ Value / Usefulness 6.10 |0.73 [2.10 |26.47 |<.001
IS

2 % Effort / Importance 4.70 1.10 |0.70 |5.81 <.001
T

é Pressure / Tension 3.27 1.32 | -0.73 | -5.05 <.001

PerceivedCompetence | 5.52 0.71 |[152 |19.72 .001

N
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Figure9.2 A bar graph of the mean of individual IMI subscalesTailored singlestrategy

version Error bars represent a 95% confidence interval
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Figure9.3 A bar graph of the mean of individual IMI subscales forfth#ored multistrategy
Error bars represent a 95% confidence interval
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Figure9.4 A bar grapiof the mean of individual IMI subscales for tkiéxed-strategy Error
bars represent a 95% confidence interval

9.2 Overall Persuasiveness of Be Grateful App

Before assessing the persuasiveness of Be Grateful appalliatedthe internal
consistency and r el i awhichwadghigheutisan they thiéshadn b a ¢ h

value of 0.7. The result indicates that the data were suitable for further analysis.

To answeRQ2: How persuasive is Be Grateful app with respect to motivating inenta
health behaviour overdl | ran onesample {tests on the combined data of the perceived
persuasiveness to obtain an overall persuasiveness of Be Grateful app. | then performed
onesample ttests separately on the data from using the different versiahe app. |
compared the data to an optimistieutral rating of 4 on the perceived persuasiveness

scale.

As shown in Table 8.and Figure 9.5, the mean score of the overall persuasiveness of Be
Grateful app was higher than the neutral (pointfpott) o 4.0, a statistically significant
difference ofperceived persuasivenesg40) = 26.384, p < 0.001. Thevalue for the

overall persuasiveness of Be Grateful app was less than 0.001. Therefocept the
alternative hypothesisvhich states that therwas a significant difference between the
mean obtained from the overall persuasiveness of Be Grateful app and the test value
(neutral = 4). In general, Be Grateful app was very persuasive with respect to its ability to

promote positive mental health befaur.
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Similarly, the mean score for the persuasiveness of each version of Be Grateful app was
higher than the neutral score of 4.0 (Figure 9.5). Twalpe for the persuasiveness of

each version of Be Grateful app was less than 0.001 (Table 9.3). Thelefrept the
alternative hypothesis, which states that there was a significant difference between the
mean obtained from the persuasiveness of each version of Be Grateful app and the test
value (neutral = 4). In general, each version of Be Grateful app wgaspeesuasive

concerning its ability to promote positive mental health behaviour.

Table9.3 Means(M) and Standard Deviations (SD), Mean Difference (MBglues (t), and
Significant levels (p) for all thegvsuasiveness of the overall Be Grateful app and the three
versions of Be Grateful app on a scale from 1 (low) to 7 (high).

M SD | MD t P

Be Grateful (All versions) 5.80 1.08 1.80 |26.49 |<.001

Tailored singlestrategy version | 6.09 0.69 2.09 |34.22 |<.001

Tailored multistrategy version | 6.37 0.77 2.37 |19.95 |<.001

Mixed-strategy version 5.07 1.30 1.07 |7.58 <.001

Figure9.5 The mean score for the persuasiveness of each version of Be Grateful app as well as

the overall of Be Grateful app
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