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Abstract 

Smartphones have become ubiquitous personal devices, and many applications (apps) for 

mental health (MHapps) are now available to the public. MHapps hold great promise as 

preventative and low-intensity interventions for depression and anxiety, and as ways to 

improve positive mental wellbeing. However, the majority of MHapps currently available 

lack empirical support for their efficacy, and there is little research into the underlying 

mechanisms used by MHapps to generate therapeutic change. This thesis aimed to progress 

the field by reviewing the available evidence, formulating sixteen recommendations for 

MHapp development, developing two apps based on these recommendations, and evaluating 

their effects on mental health. The effects of different MHapps could be attributable a range 

of mechanisms, including increases in emotional self-awareness (ESA), mental health literacy 

(MHL), or coping self-efficacy (CSE), so these underlying treatment processes were also 

investigated. 

 The first app developed, MoodPrism, contained mood-tracking features, hypothesised 

to improve mental health by increasing ESA. After a collaborative building and testing 

process, the app was released on the public iOS and Android stores. Regression analyses 

examined data from 234 participants who downloaded and used the app for 30 days. App 

engagement ratings predicted increases in mental wellbeing and decreases in depression and 

anxiety. These effects were mediated by increases in ESA, but only for participants who were 

depressed or anxious at the time of the baseline assessment. MHL and CSE did not play 

mediating roles. 

 The second app developed, MoodMission, recommended cognitive behavioural 

therapy (CBT) strategies as remedies for low moods or anxiety. The development of this app 

was crowdfunded, and throughout the iterative building and testing process MoodMission was 

rated significantly higher than other health apps on measures of usability and functionality. As 
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with MoodPrism, regression analyses were used to investigate the relationships between app 

engagement and mental health outcomes over 30 days of use. Among the 617 participants, 

there was a significant relationship between app engagement and mental wellbeing. Although 

there were no direct effects on depression and anxiety, there were significant indirect effects 

via the mediator of CSE for participants who were moderately depressed or anxious at the 

time of the baseline assessment. 

 In addition to these engagement studies, a randomised controlled trial (RCT) was 

conducted to compare MoodPrism, MoodMission, and an existing MHapp called MoodKit, 

against a waitlist control condition. Following intent-to-treat principles, each group contained 

48 participants. Mixed ANOVAs revealed that all app groups experienced increases in mental 

wellbeing, compared to the control. The MoodPrism group also experienced a decrease in 

anxiety, and the MoodMission group experienced a decrease in depression. All effects were 

mediated by CSE. 

 Exploration of the findings reported in this thesis reveal ways that future MHapps can 

be improved, with reference to CBT theory, self-determination theory, emotion regulation 

models, and the behavioural health continuum of care. MHapps can be effective at increasing 

mental wellbeing, and depending on their features, can also decrease anxiety and depression. 

Two MHapps were successfully developed and evaluated, and unlike many other MHapps 

involved in research, these will remain accessible freely accessible offering an evidence-based 

and sustainable public mental health strategy. 
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Preface 

Over the last decade, smartphones and mobile devices have become commonplace in many 

people’s lives and central to the way they work, play, and communicate. One of the appeals of 

these devices is their large range of available “apps”, which are small, web-delivered software 

applications that usually have some discrete, specific purpose. There are now apps for many 

purposes, such as ordering food, tracking fitness regimes, organising calendars, interacting 

with vast social networks, and more recently, for mental health support. This follows the 

development of online computerised programs for the treatment of depression, anxiety, and 

other mental health issues. While elements from computerised therapies can be applied to 

mobile contexts, they are not optimal and new paradigms that are better suited to mobile 

technologies should be considered. For example, most current internet Cognitive Behavioural 

Therapy (iCBT) programs are based on self-guided workbooks and contain large blocks of 

text, some images, and a few opportunities for the user to enter text. The main paradigm for 

interacting with a desktop or laptop computer has been well established, and involves the user 

becoming immobile, dedicating their attention to the screen, and inputting information 

through use of a keyboard and mouse. Mobile devices now offer new opportunities, and novel 

paradigms for interacting with apps are still being developed and explored (Chou, Bry, & 

Comer, 2017). 

One reason underlying the lack of exploration into new paradigms is the duty of care 

that mental health professionals uphold to provide support and interventions with known 

effectiveness. It is important for an intervention to have direct scientific or theoretically-based 

evidence supporting it before it can be ethically offered. This means it is much easier to build 

interventions for new technical platforms that are direct translations of previously validated 

interventions that rely on established paradigms. In contrast, developers who approach the 

design of mental health apps from outside the field of mental health tend to be less aware of 
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the established paradigms and therefore less reliant on them. This means that some of the 

most innovative mental health apps have been developed by entrepreneurial start-ups rather 

than mental health practitioners or researchers. While these innovations are admirable 

attempts to establish engaging mobile intervention paradigms, the apps often lack 

experimental validation of effectiveness, which means their actual utility is unknown. 

Currently a limited amount of research has been published supporting the efficacy of a 

few select app-based mental health interventions. While the findings thus far are promising, 

there are three major shortcomings of the literature. Firstly, most of the researched apps are no 

longer available to the public because they were developed as part of research projects with 

no planned continuation. Secondly, most of the apps rely on intervention paradigms that have 

been established in other modalities, such as CBT pen and paper workbooks or iCBT 

education modules. Thirdly, the evaluations have focussed on the outcomes of using the 

intervention tool, rather than the underlying mechanisms or mediators that may reveal how to 

improve intervention design. The purpose of this thesis was therefore to develop two new 

mental health apps that would: a) be publicly and freely available, during and after the 

completion of their linked research projects; b) use innovative interaction paradigms, 

combining features of established interventions with mobile-optimised interactions; and c) 

collect data to support their efficacy as recommendable tools, and enable investigation of the 

interventions’ underlying mediators of success.  

The research aims of this thesis were to:  

1) develop a reflection-focussed, mood-tracking MHapp;  

a. explore the relationships between engagement with this reflection-focussed 

app and mental health and wellbeing outcomes;  

b. examine whether emotional self-awareness (ESA) mediates this effect;  

2) develop a problem-focussed, CBT strategy MHapp;  
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a. explore the relationships between engagement with this problem-focussed 

app and mental health and wellbeing outcomes;  

b. examine whether coping self-efficacy (CSE) mediates this effect; and  

3) evaluate the efficacy of three different MHapps in a RCT.  

These aims were aligned with the overall goal of this thesis, which was to collect and 

organise evidence that could guide the improvement of current and future MHapps. 

This thesis comprises eight chapters that detail the development and evaluation of two 

new mental health apps, MoodPrism and MoodMission, and explore their mental health 

benefits with an aim to improve future app-based interventions. Chapter 1 presents a 

published literature review that supports sixteen recommendations for the design and 

development of MHapps. This review was pursued because there was no existing published 

guide to developing MHapps, so it spanned a broad range of literature from diverse fields and 

informed the development of MoodPrism and MoodMission. Chapter 2 outlines the approach 

for the rest of the thesis and details some of the common methodologies employed across the 

remaining chapters. Chapter 3 provides detail about the collaborative development process of 

a mood-tracking app called MoodPrism, and Chapter 4 comprises a published empirical 

manuscript that reports data collected from MoodPrism, revealing improvements in 

participant mental health and wellbeing via the hypothesised mediator of emotional self-

awareness (ESA). Chapter 5 presents the development methodology and pilot evaluation of 

MoodMission, an app for the delivery of cognitive behavioural therapy (CBT) strategies for 

low moods and anxiety. Chapter 6 then details the effectiveness of MoodMission by reporting 

outcome and mediator data using similar analyses to Chapter 4. Chapter 7 presents a 

randomised controlled trial (RCT) that compares the efficacy of MoodPrism, MoodMission, 

and an existing app called MoodKit, against a waitlist control condition. Finally, Chapter 8 

provides an integrative summary of the previous chapters, relating the findings to three 
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different psychological intervention theories to better guide future MHapp development and 

research. The final chapter also discusses broader issues related to the field of MHapps, 

acknowledging the complex environment that MHapp interventions are developed and 

researched in.  

As this thesis contains manuscripts that are published or submitted for publication, 

there will be some repetition of concepts. The chapters happen to be ordered chronologically 

according to time of submission, so later chapters may cite more recent references. 

Manuscripts are presented in the form in which they were published or submitted for 

publication. Throughout the thesis the word “intervention” will be used to refer to any 

program or structure with which an individual interacts to achieve outcomes, regardless of 

whether it is considered a treatment for clinical disorder. This includes preventative 

interventions. 
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CHAPTER 1: MENTAL HEALTH SMARTPHONE APPS: 

REVIEW AND EVIDENCE-BASED RECOMMENDATIONS FOR 

FUTURE DEVELOPMENTS 
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Explanatory Note 

The following chapter presents a narrative literature review that was published in 

JMIR Mental Health in January 2016. This serves as an introduction to the field of MHapps 

and summarises the most relevant, recent research to inform a series of practical 

recommendations for future MHapp developments. A preliminary review of available 

MHapps is also included to indicate the strengths and shortcomings of the apps currently 

available to the public. The conclusions of this review form the rationale for the development 

and evaluation of MoodPrism and MoodMission, which is detailed in the remaining chapters 

of this thesis. 
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This chapter outlines the general aims, approach, and methods used for the remainder 

of this thesis. Chapter 1’s literature review concluded that more research was needed on the 

use of self-contained, fully-automated MHapps in naturalistic contexts. Furthermore, work 

was needed to investigate the effects of different MHapps that use different features and focus 

on different mechanisms of change. The recommendations outlined for future MHapps 

provided guidance for pursuing research using newly developed MHapps in this thesis. The 

research aims of this thesis are summarised in Table 1.  

Consumer-focussed app development is a process of iteration and experimentation 

(Fling, 2009). Versions of the app are created and then tested, either by developers or 

intended users. The feedback data collected about the user’s experience is used to guide 

improvements to the app (Baron, Duffecy, Reid, Begale, & Caccamo, 2018; Werner-Seidler 

et al., 2017; Winslow et al., 2016). Such data are often referred to as usability data, as they 

assess the overall usability of an automated intervention. Given these factors, it is important to 

treat the development process of MHapps as a unique form of research. These processes are 

documented in Chapters 3 and 5 for MoodPrism and MoodMission respectively.  



 

 

Table 1 

Summary of Thesis Aims 

 MHapp 

Phase Reflection-focussed: MoodPrism Problem-focussed: MoodMission 

Development. Develop a self-monitoring, mood-tracking app. 

(Chapter 3) 

Develop an app for providing cognitive behavioural 

therapy (CBT) strategies. (Chapter 5) 

Effectiveness of 

naturalistic use. 

Explore the relationships between app engagement and 

mental health and wellbeing outcomes. (Chapter 4) 

Explore the relationships between app engagement and 

mental health and wellbeing outcomes. (Chapter 6) 

Mechanisms of 

effectiveness. 

Examine whether emotional self-awareness (ESA) 

mediates the relationships between app engagement 

and mental health and wellbeing. (Chapter 4) 

Examine whether coping self-efficacy (CSE) mediates the 

relationships between app engagement and mental health 

and wellbeing. (Chapter 6) 

Efficacy in a randomised 

controlled trial (RCT). 

Compare MoodPrism, MoodMission, and one established MHapp to a waitlist control group. (Chapter 7) 

Mechanisms of efficacy. Examine whether ESA mediates the effects found in 

the RCT. (Chapter 7) 

Examine whether CSE mediates the effects found in the 

RCT. (Chapter 7) 
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  There is a distinction between studies that investigate an intervention’s effectiveness 

and those that investigate intervention efficacy. While effectiveness of an intervention is 

established through investigation of the naturalistic, real-world effects, efficacy is established 

through comparison to a control group, such as in a RCT (Arean et al., 2016; Stoll, Pina, 

Gary, & Amresh, 2017). Both categories of evidence are important to collect and review, as 

each makes a unique contribution to the understanding of the intervention’s utility. 

Effectiveness studies of MHapps reveal the likelihood of mental health improvement if an 

individual naturalistically finds, downloads, and engages with an app. Alternatively, RCTs 

guide participants within a formal research context and compare the effects of using an 

intervention against an alternative, control condition. While this may reduce the influence of 

placebo effects and increase clarity of efficacy (Torous & Firth, 2016), it introduces biases 

like the Hawthorne effect, artificially increasing participant engagement in interventions and 

biasing them to report favourable outcomes to experimenters (McCambridge, Witton, & 

Elbourne, 2014). 

Although naturalistic effectiveness studies lack a control group for comparison, 

methods can be used to bring control to the study design. One approach used in MHapp 

research involves assessing participants’ engagement with the intervention so the relationship 

between engagement and outcomes can be investigated (Carpenter et al., 2016). This can 

reveal the effects of engaging with an intervention, rather than just downloading a MHapp. If 

the MHapp is effective, there should be a positive relationship between app engagement and 

mental health benefits. This approach was used in the effectiveness investigations of 

MoodPrism and MoodMission, detailed in Chapters 4 and 6 respectively. 

Chapter 1 recommended that in addition to investigating MHapp effects on mental 

health and wellbeing outcomes, research should explore mechanisms underlying the effects 

generated by MHapps. Three psychological constructs were proposed as mechanisms for 
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change; ESA (Kauer et al., 2012), CSE (Chesney, Neilands, Chambers, Taylor, & Folkman, 

2006), and mental health literacy (MHL; Jorm, 2012). To achieve this investigation for 

MoodPrism and MoodMission, mediation analyses were used to determine which of the three 

possible mechanisms each app was utilising. ESA, CSE, and MHL were investigated as 

mediators between app engagement and each mental health outcome measure. The same 

analyses were used for each app in both Chapter 4 and 6 to enable comparison. 

Participants and Recruitment 

 The age of participants was restricted to 13 years and older for all studies. The apps 

were designed for a wide range of ages, and inclusion of adolescents was deemed important, 

as this demographic have high smartphone usage rates and MHapps can encourage help-

seeking (Bradford & Rickwood, 2015). While MoodPrism and MoodMission are now 

available on both Android phones and iPhones, two studies were restricted to participants 

using iPhones. At the time of usability testing, MoodMission had not been developed for 

Android, so Chapter 3’s study reports data from iPhone users only. One of the apps used in 

Chapter 7’s RCT, MoodKit, was only available on iPhone, so all participants recruited for this 

study were iPhone users. 

The studies reported in this thesis used three different recruitment strategies. Firstly, 

the development studies detailed in Chapters 3 and 5 used participants who had agreed to test 

a prototype MHapp and provide feedback. This included contacts of the researchers and other 

involved parties, for example, individuals who had pledged support to MoodMission’s 

crowdfunding campaign. This enabled collection of constructive quantitative and qualitative 

data from willing individuals. The second recruitment strategy involved collecting data from 

all individuals who had downloaded MoodPrism or MoodMission to their smartphone. 

Participants were not actively recruited for these studies, reported in Chapters 4 and 6, but 

instead consented to provide access to their data for research purposes. This provided highly 
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naturalistic data for investigation of intervention effectiveness. The third recruitment strategy 

was used for the RCT, whereby interested participants signed up to the study by providing 

their email address on a webpage. Participants were then randomised to a condition and sent 

instructions on how to proceed with the study. This is similar to most RCTs of digital 

interventions. 

 Due to deidentification of data, participants were not tracked through all studies to 

ensure that they were only providing data to one study. Therefore, it is possible that, for 

example, an individual could have participated in both development and effectiveness studies. 

However, participants in the RCT were excluded if they had used MHapps other than the one 

they were allocated, and MoodMission and MoodPrism were promoted independently, so it is 

unlikely that individuals provided data to multiple studies. 

Materials 

As several studies aimed to measure the same constructs, and each app included 

surveys for built-in data collection, similar measures were utilised across the effectiveness 

and efficacy studies. Measures were chosen based on: a) available psychometrics; b) how 

pragmatically appropriate they were for delivery via smartphone; and c) freedom of licensing 

to allow inclusion in apps. These measures are summarised in Table 2, and details on each can 

be found where they are reported in the relevant chapters. 
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Table 2 

Measures Used Across Multiple Thesis Studies 

Construct  Name of Measure Reference 

ESA Emotional Self-Awareness Scale – 

Revised (ESAS-R) 

(Kauer et al., 2012) 

MHL Mental Health Literacy 

Questionnaire (MHLQ) 

No appropriate standardized 

MHL measure existed, so this 

questionnaire was developed by 

the researchers. 

CSE Coping Self-Efficacy Scale 

(CSES) 

(Chesney et al., 2006) 

Anxiety  

 

Depression 

Generalized Anxiety Scale,  

7-item (GAD-7) 

Patient Health Questionnaire  

9-item (PHQ-9) 

  

(Kroenke, Spitzer, & Williams, 

2001) 

Positive Wellbeing Warwick-Edinburgh Mental  

Well-being Scale (WEMWBS) 

(Tennant et al., 2007) 

App Feedback and 

Engagementa 

Feedback Questionnaire Adapted from the Mobile 

Application Rating Scale 

(MARS; Hides et al., 2014) by 

Rickard, Arjmand, Bakker and 

Seabrook (2016) 

 
aAdministered only in the 30-day follow-up surveys 
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Procedures 

A single human ethics certificate of approval was obtained for all data collection and 

research conducted in this thesis (project number CF14/968 – 2014000398; see Appendix A). 

All effectiveness and efficacy studies used data from measures administered at baseline, when 

the app was first used, and again after 30 days of use. This 30 day time frame was selected 

because it was long enough to allow therapeutic change to occur, short enough to avoid 

intervention disengagement, and had been used in other MHapp studies (e.g. Enock, 

Hofmann, & McNally, 2014; Kauer et al., 2012; Roepke et al., 2015). 
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The literature review of Chapter 1 provided guidance for developing MHapps. 

Following the formulation of these recommendations, development of an app that had both 

research and mental health aims was pursued. This app was named MoodPrism by the 

development team, because it converted a spectrum of inputted data into a colourful mood 

diary.  

The initial aim for MoodPrism was to provide researchers with ecological momentary 

assessment (EMA) data on mood and other relevant activities, such as life events and social 

media use. EMA, sometimes referred to as experience sampling methodology (ESM), allows 

collection of ecologically valid data from participants as they continue with their daily 

routines. Apps used to collect EMA data often provide very limited feedback to participants 

in order to avoid data “contamination”, so the data collected is unaffected by the methodology 

used to collect it (Wen, Schneider, Stone, & Spruijt-Metz, 2017). However, other unevaluated 

mood-tracking apps are available to consumers on the app stores, and some research had been 

conducted to validate the utility of using an app for this purpose (e.g. Kauer et al., 2012). 

Therefore, it was predicted that tailored feedback provided by a mood-tracking EMA app 

could be beneficial for participants, increasing both their motivation to provide EMA data and 

their emotional self-awareness (ESA). As suggested in Chapter 1, such MHapps could be 

designated as being “reflection-focussed”, and the increase in ESA may lead to improvements 

in mental health and wellbeing. 

MoodPrism was collaboratively designed and developed with the help of a 

commercial digital creation studio. After downloading MoodPrism, users completed a number 

of onboarding surveys with questions presented similarly to Figure 1. Completing all the 

onboarding surveys unlocked the daily mood surveys, which users could complete once a day 

after being notified. Daily mood surveys (see Figure 2 for example screens) opened with the 

prompt, “How were you feeling just before you were prompted by this app?” and assessed 
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emotional wellbeing using 12 items rated on a five-point scale from “not at all” to 

“extremely”. The survey also included multiple choice items to rate the most positive and 

negative events that happened in the day, and for the user to report where they were and who 

was with them. Completing daily mood surveys created entries in the mood history, which 

can be seen in Figure 3. 

The balancing of different research questions and interests, and the nature of the 

mood-tracking behavioural plan, allowed eleven of the sixteen recommendations made by 

Bakker, Kazantzis, Rickwood, and Rickard (2016) to be accommodated in MoodPrism. These 

are summarised in Table 1. The recommendations that were not accommodated concerned 

recommending activities to users. This was not possible because MoodPrism was designed to 

collect EMA mood data, and providing an “active” intervention, like engagement in coping 

activities, may have invalidated data that was answering specific research questions.  
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Figure 1. Example screens from onboarding surveys. 
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Figure 2. Example screen from daily mood surveys. 
 

   
 

Figure 3. Example mood history screens.  
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Table 1 

How Recommendations from Bakker et al. (2016) are Incorporated into MoodPrism 

Recommendation Use in MoodPrism 

1 Cognitive behavior 

therapy (CBT) based 

Self-monitoring of mood and activity is commonly 

incorporated in CBT as a decentering and cognitive reframing 

exercise, helping with the observation of and distancing from 

distressing emotions (Mennin, Ellard, Fresco, & Gross, 2013). 

2 Address both anxiety 

and low mood 

Daily mood surveys included items relevant to anxiety (e.g. 

“Nervous, anxious, or on edge”) and low mood (e.g. “Feeling 

down, depressed, or hopeless”), taken from the 4-item Patient 

Health Questionnaire (PHQ-4; Löwe et al., 2010). 

3 Designed for use by 

nonclinical 

populations 

No diagnostic labels were used, and mood feedback was able 

to accommodate a wide range of positive and negative states. 

5 Reporting of thoughts, 

feelings, or behaviors  

Daily mood surveys allowed users to make these reports. 

 

7 Mental health 

information 

Links to mental health websites and other resources were 

presented as part of each day’s mood feedback. Users were 

encouraged to tap on these links if they wished to learn more. 

8 Real-time engagement Daily mood surveys were designed to be completed in real-

time, as a user carries out their daily routine. 

12 Log of past app use Presented in the Mood History. 

13 Reminders to engage Push notifications reminded users to complete their daily 

mood survey, and were made at a random time within a 

window set by the user. 

14 Simple and intuitive 

interface and 

interactions 

Care was taken to make all screens and interfaces clear and 

intuitive. For example, all questions were presented one-per-

screen to avoid clutter and confusion. 

15 Links to crisis support 

services 

Links to Lifeline and other supports were available in the 

mood diary entries and throughout the app. 

16 Experimental trials See chapters 4 and 7. 
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Once a stable prototype of MoodPrism had been developed, the app was tested by a 

small group of participants who provided quantitative and qualitative feedback data to inform 

small changes and improvements. These data, along with a more detailed account of the 

development process, is reported in Rickard, Arjmand, Bakker, and Seabrook (2016). This 

paper is included in Appendix B. MoodPrism was released on the Australian iTunes and 

Google Play app stores in September 2015 and was promoted through a variety of channels to 

encourage downloads and use. 
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Explanatory Note 

The following chapter presents an original research article that first appeared online in 

the Journal of Affective Disorders in November 2017 and was included in the February 2018 

edition of the journal. This paper reports empirical findings from data collected by the mood-

tracking MHapp detailed in the previous chapter, MoodPrism. Analysis of data from 234 

participants revealed relationships between app engagement and mental health benefits. 

Mediation analyses were also used to investigate the roles of ESA, MHL, and CSE as 

potential mechanisms underlying mental health effects. ESA was found to play a significant 

role, supporting the hypothesis of how reflection-focussed apps, like MoodPrism, can be 

beneficial. 

 This paper used an adjusted form of the ESA scale (ESAS; developed by Kauer et al., 

2012), referred to as the ESAS-Revised (ESAS-R). This is included in Appendix C at the end 

of this thesis. The novel MHL measure, referred to as the MHL Questionnaire (MHLQ), is 

also included in Appendix D of this thesis. 
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Explanatory Note 

The development and planned evaluation of MoodPrism revealed the potential utility 

of developing a second app that could recommend activities to participants in an attempt to 

increase coping self-efficacy (CSE). Due to certain limitations, including its design as 

primarily a research tool, MoodPrism was not able to provide activity recommendations, so 

was unable to fulfil all sixteen recommendations discussed in Chapter 1. It was therefore 

decided to create a MHapp that would recommend coping activities for users who were 

experiencing low moods or anxious feelings. Developing a second app that included different 

features to MoodPrism was also attractive because it could enable comparisons between 

different types of MHapp. These comparisons are explored more in Chapter 7 and the 

Integrated Discussion. 

 The following chapter presents a manuscript that was submitted to Cognitive and 

Behavioral Practice for publication in September 2017, and following review was revised and 

resubmitted in January 2018. While Rickard, Armand, Bakker, and Seabrook (2016; see 

Appendix B) presented details on the development and usability evaluation of MoodPrism, 

this chapter’s manuscript serves the same purpose for this new app, called MoodMission. For 

more information about MoodMission, refer to www.moodmission.com, and review the 

screenshots displayed in Appendix E. 

To support the development of MoodMission, 44 participants tested the app in its 

early, prototype stages and provided data on the usability of the MHapp. The following 

manuscript presents both quantitative and qualitative data from these participants, which 

revealed that MoodMission was rated higher than norms for other health apps across a variety 

of domains. The manuscript serves as the basis for further evaluation of MoodMission, which 

is presented in Chapter 6. 
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Abstract 

Given the ubiquity and interactive power of smartphones, there are opportunities to develop 

smartphone applications (apps) that provide novel, highly accessible mental health supports. 

This paper details the development of a smartphone app, “MoodMission”, that aims to 

provide evidence-based Cognitive Behavior Therapy (CBT) strategies for mood and anxiety 

related problems, contributing to the prevention of clinically significant depression and 

anxiety disorders and serving as an adjunct to therapeutic interventions delivered by trained 

health professionals. MoodMission was designed to deliver strategies in the form of real-time, 

momentary responses to user reported low moods and anxiety. The development process 

involved: 1) construction of a battery of strategies, 2) empirical evaluation, 3) a software and 

behavioral plan design and testing process, 4) user feedback, and 5) a public launch. A pilot 

study of 44 participants completed the Mobile Application Rating Scale (MARS; Hides et al., 

2014) for usability testing and feedback. MoodMission was rated significantly higher than 

standardized health app norms on the majority of the domains, including Entertainment, 

Interest, Customization, Target Group, Graphics, Visual Appeal, Quality of Information, 

Quantity of Information, Visual Information, Credibility of Source, Recommendation to Use, 

Estimated Frequency of Use, and Overall Rating (Hedge’s g range 0.57-1.97, p < .006). Case 

examples illustrate the practical uses of the app. In addition to clinical applications, 

MoodMission holds promise as a research tool either as an augmentation to clinician-

delivered therapy, or as a vehicle for standardizing client access to specific CBT strategies 

(e.g., in studies intending to study different change processes). 

 Keywords: Mobile, App, Application, Depression, Mood, Anxiety, Cognitive behavior 

therapy 
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Development and Pilot Evaluation of Smartphone Delivered Cognitive Behavior Therapy 

Strategies for Mood and Anxiety Related Problems: MoodMission 

Given the exponential growth in smartphone use (Deloitte, 2016b), there is a potential 

to increase access to and create novel delivery of mental health interventions. Data collection 

capability for the expressed purpose of evaluating the stated health aims and objectives of 

smartphone applications (apps) designed for mental health (MHapps) is an important ethical 

and practice consideration (Luxton, McCann, Bush, Mishkind, & Reger, 2011). Despite this 

opportunity to significantly transform behavioral health care, recent reviews have found a 

significant number of MHapps have been developed without an empirical base or evaluation 

capacity (Bakker, Kazantzis, Rickwood, & Rickard, 2016; Donker et al., 2013; Jones & 

Moffitt, 2016). For the continued advancement of MHapps, there is a need for careful 

evaluation that includes user feedback on intended benefits, as well as the overall interface 

and design of the platform. 

 Cognitive behavior therapy (CBT) is an effective treatment for depression (Cuijpers et 

al., 2013) and anxiety (Bolognesi, Baldwin, & Ruini, 2014), and has been translated 

successfully for delivery via the internet for a range of clinical disorders (Andrews & 

Williams, 2014; Dèttore, Pozza, & Andersson, 2015; Kuester, Niemeyer, & Knaevelsrud, 

2016; Newby, Twomey, Yuan Li, & Andrews, 2016). Many internet CBT (iCBT) programs 

have been designed to include techniques that can be flexibly applied to a range of disorder 

groups (Păsărelu, Andersson, Nordgren, & Dobrean, 2017), through their emphasis on core 

dimensions in psychopathology and treatment processes, including: attention and other 

processes of cognition (e.g., acceptance, tolerance), cognitive reappraisal (e.g., decentering, 

defusion), behavior change (e.g., activation, exposure), and emotional dysregulation (Aldao, 

Nolen-Hoeksema, & Schweizer, 2010; Hayes & Hofmann, 2017, 2018; and see Kazantzis, 

2017 for outline of technique-process links). For example, common treatment processes in 
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iCBT for anxiety and depression (Ellard, Fairholme, Boisseau, Farchione, & Barlow, 2010) 

can be reliably facilitated through psychoeducation, self-monitoring of thoughts and 

emotions, emotion regulation skills, and relapse prevention (Newby et al., 2016). By enabling 

individuals to learn broadly relevant skills, such as the ability to identify emotions and 

evaluate unhelpful thinking patterns, iCBT has the potential to be broadly beneficial, both as 

an augmentation to therapy, and standalone prevention and therapeutic modality. 

In traditional delivery of CBT, a therapist would guide a patient to a shared 

understanding of their problems using a generic cognitive model illustrating the interactive 

patterns of cognition, behavior, emotions, and physiology in problematic situations (Layard & 

Clark, 2014; Westbrook, Kennerley, & Kirk, 2011). The basic CBT components involve the 

construction of individualized emotion rating scales (e.g., SUDS) for the evaluation of 

specific interventions focused on behavior change, and interventions focused on cognitive 

change. Cognitive change is posited as the main change mechanism within standard CBT 

(Beck, 2011), traditionally facilitated by techniques that involve cognitive re-appraisal or 

reframing, but can also include techniques that focus on acceptance, building tolerance, 

decentering, and defusion, among others (Mennin, Ellard, Fresco, & Gross, 2013; Petrik, 

Kazantzis, & Hofmann, 2013). Interventions focused on behavioral exposure (e.g., in various 

anxiety disorder treatments) and activation (e.g., in various mood disorder treatments) can 

also facilitate cognitive change processes. Similarly, there is attention to the process of 

cognition, such as noticing themes in content of underlying assumptions and core beliefs, as 

well as the information processes that strengthen maladaptive beliefs and accompanying 

behavioral strategies. Between sessions, clients practice strategies to consolidate cognitive 

and behavioral changes, but ensuring engagement can pose unique motivational and practical 

challenges (Kazantzis, Deane, & Ronan, 2005). 
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Despite the conceptual clarity of and empirical support for CBT, delivery in 

community settings can often suffer from low levels of engagement and high treatment 

dropout (Fernandez, Salem, Swift, & Ramtahal, 2015). These factors may relate to the 

significant lifestyle and other behavioral changes required by CBT. Thus, maximizing 

engagement is necessary to reach the full potential of CBT (Ballegooijen et al., 2014). 

Technology can play a helpful role in enhancing client experience of treatment (Andrews & 

Williams, 2014), improving engagement and, in turn, accelerating treatment response. For 

example, the between session practice of therapeutic skills (or homework) can be recorded, 

tracked and reviewed on an app, and mapped against recordings of symptom severity and 

improvement (Reger et al., 2013), though the evidence suggests there is currently an untapped 

potential for apps to support monitoring (Kazantzis, Brownfield, Mosely, Usatoff, & Flighty, 

2017). When apps are used, they provide both a memory aid to complete homework and have 

the potential to improve motivation to experience the benefits of task completion. 

A growing literature demonstrates that mobile applications may be useful adjuncts or 

modes for the delivery of psychological interventions (Firth et al., 2017a, 2017b). For 

example, Titov et al. (2015) compared four different variants of iCBT for depression, 

including either self-guided or clinician-guided, and transdiagnostic or disorder-specific. All 

variants were effective at reducing depressive symptoms and comorbid anxiety, and there 

were no significant differences in effectiveness between the variants, suggesting that self-

guided, transdiagnostic iCBT can be just as effective as clinician-guided diagnosis-specific 

iCBT. Dear et al. (2016) replicated these findings for participants with social anxiety disorder, 

noting effects on comorbid depression, generalized anxiety disorder, and panic disorder. 

Meta-analyses have found strong effect sizes for iCBT programs over both waitlist and active 

control conditions (i.e., self-monitoring, discussion groups) with an overall superiority in 

effect size across anxiety and depressive disorders (i.e., g = .88, 95% CI = .76-.99 in 
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Andrews, Cuijpers, Craske, McEvoy, & Titov, 2010), and in transdiagnostic iCBT programs 

(i.e., g = .84, 95% CI = .67-1.01 for depression, ; g = .78, 95% CI = .57-398 for anxiety, : and 

g = .48, 95% CI = .35-.61 for quality of life in Newby et al., 2016). A meta-analysis of 13 

studies comparing iCBT to face-to-face CBT found equivalence between the two modes of 

therapy (g = -0.01, 95% CI =-0.13, 0.12). However, iCBT programs are typically designed for 

use on personal computers and may not be well suited to delivery via smartphones.  

Individuals interact with smartphones and with personal computers in different ways. 

For example, a person’s interaction with a therapy intervention delivered by computer in the 

privacy of their own home is very different from their public use of a smartphone in transit 

from one location to another. Smartphone use generally involves a greater number of shorter, 

more momentary interactions than personal computer use, across a greater number of 

situations and settings (Deloitte, 2016c). Available data suggest Americans may check their 

phone 46 times a day (Deloitte, 2016a) and engage with their smartphone more than 

computers (i.e., in (Google, 2016) 170 mins through the day; 12 mins in the evening). 

Accordingly, there are design and feasibility issues for both the therapeutic intervention being 

delivered via internet or smartphone, and the way the user interface is designed (Wendel, 

2013). Although some evidence suggests that CBT programs can be delivered effectively and 

equivalently via either computer or smartphone (Watts et al., 2013), further evaluating the 

extent to which CBT interventions can be effectively delivered via smartphone applications is 

one of the important ways in which the evidence base for technology-augmented and 

delivered CBT can be enhanced.  

Few available MHapps have been specifically evaluated for their effectiveness as a 

mode of delivery, even if their techniques and strategies are based on a body of evidence 

(Bakker et al., 2016; Donker et al., 2013; Van Ameringen, Turna, Khalesi, Pullia, & 

Patterson, 2017). It is possible, for example, that some CBT strategies are effective when 
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completed under the guidance of a therapist, but when incorporated into a MHapp, unique 

challenges to smartphone apps may limit their utility. Similarly, smartphone apps may afford 

some CBT strategies greater flexibility and enhance their effects. For example, behavioral 

activation strategies and scheduling pleasant activities may be more accurately self-monitored 

when tracked using a self-guided MHapp, but recording and re-appraising negative automatic 

thoughts may require initial introduction and skill acquisition in a private learning 

environment or therapy setting. Thus, as with iCBT, there is a need for research to address the 

gap that exists regarding CBT delivered via MHapps. 

This paper will outline the development and pilot evaluation of a new MHapp, called 

“MoodMission”, for the delivery of CBT strategies for managing mood and anxiety related 

problems. Details are given to aid practitioners in their understanding and use of the app with 

clients, and to inform the development of future apps by practitioners.  

Current Evidence for Smartphone Delivered CBT 

Compared to other modes of delivery, such as group, phone, or internet delivered 

CBT, there is currently a scarcity of published experimental evidence investigating the 

outcomes of MHapps using CBT strategies (Donker et al., 2013; Grist, Porter, & Stallard, 

2017; Olff, 2015). While several studies have found evidence for the efficacy of MHapp 

interventions in the acquisition of specific CBT skills (e.g. Franklin et al., 2016; Kauer et al., 

2012; Roepke et al., 2015), their limitations suggest the need for more research.  

Studies that have investigated MHapps have tended to focus on relatively narrow 

clinical applications or have used methods that do not represent typical smartphone use. For 

example, Roepke et al. (2015) found that the use of two different versions of the MHapp 

“SuperBetter” decreased depression symptoms in participants experiencing depression, 

compared with a waitlist control condition. However, the exclusion of participants who were 

not experiencing clinical distress obstructed investigation of preventative utility. Similarly, 
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Kauer et al. (2012) found that the use of an app to track mental health related variables 

increased emotional self-awareness (ESA) and reduced depressive symptoms in depressed 

participants when compared to a control group. However, participants did not download the 

app to their own phones, but instead were given a device with it installed, and they reviewed 

the self-monitoring data they had collected with their doctor at several time points. While this 

suggests that MHapps can have impacts on depression and ESA, it does not demonstrate the 

effectiveness of MHapps in naturalistic self-guided applications.  

Franklin et al. (2016) designed a therapeutic evaluative conditioning (TEC) MHapp 

which was effective at reducing self-cutting episodes, suicidal behaviors, and suicide plans. 

While this suggests an efficacious intervention, it was for a narrow clinical purpose and 76% 

of participants reported a history of psychiatric treatment. A publicly available MHapp like 

this would have significant barriers to access, as the vast majority of smartphone users would 

not consider downloading it, let alone using it outside of a research study context. There is a 

need to study MHapps designed for nonclinical populations, as these represent the target of 

the majority of MHapps available. The present study aimed to fill this gap in the literature by 

developing a publicly, freely available MHapp that was useful for individuals of all mental 

health statuses, adhered to latest evidence-based guidelines, and was capable of collecting 

data for further experimental evaluation. 

Many existing MHapps have been designed for adolescent and young adult users (e.g. 

Ray’s Night Out (Hides et al., 2015), WorryTime (ReachOut, 2016)). This is understandable 

given the high ownership rates in these demographics, with up to 98% of 18-24 year olds 

owning a smartphone (Nielsen, 2016). However, high ownership rates are observed in other 

age demographics, with 97% of 25-34 year olds, 96% of 35-44 year olds, and 89% of 45-54 

year olds owning a smartphone. Furthermore, in a survey of 100 psychiatric outpatients, those 

aged 30-45 were more likely to want to use MHapps (81%) than those under 30 years of age 
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(78%; (Torous, Friedman, & Keshavan, 2014), and a significant proportion of patients aged 

45-60 years also expressed interest in using a MHapp (71%). To meet this demand, future 

MHapps should be designed for smartphone owners of all ages.  

It is important for MHapps to undergo usability testing before public release (Dubad, 

Winsper, Meyer, Livanou, & Marwaha, 2017). The technical justification for usability testing 

is to ensure that the intervention works reliably across multiple unique devices and under a 

variety of usage scenarios (Jaspers, 2009). Furthermore, novel self-guided CBT interventions 

require pre-release testing to ensure that their therapeutic aims are being achieved through the 

hypothesized mechanisms (Kinderman et al., 2016). This is to mitigate against the risk that 

the MHapp is used in an unintended manner and gives the developers the opportunity to 

adjust the intervention to realign its usage patterns with the therapeutic aims. 

The MoodMission Smartphone Application 

Reviewing the MHapp marketplace and literature, a gap was noted that could be filled 

by an app that would meet all 16 of Bakker et al.’s (2016) recommendations. This app would 

be designed for both clinical and nonclinical users, and help give direction to the question 

“I’m low/anxious, what can I do right now to help?” The designed app was intended to 

provide individuals with discrete, “mission”-based coping solutions for mood problems, so 

was given the name “MoodMission”. MoodMission was designed to be an easy-to-use and 

engaging application to enhance mental health and wellbeing for smartphone users of all ages, 

adolescents and older, and all mental health statuses. It was a crowd-funded project 

specifically designed to be a non-commercial product and included comprehensive data 

collection strategies to facilitate evaluation. Research using this app could investigate the 

utility of various, discrete strategies for reducing specific types of distress, and, more broadly, 

the utility of similar MHapps across a range of clinical and nonclinical contexts. 
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CBT Strategies 

 MoodMission was designed with three primary aims:  (1) to provide self-administered 

prevention and self-help strategies to reduce the risk of clinically significant mood and 

anxiety disorders; (2) to support stepped-care interventions (Vogl, Ratnaike, Ivancic, Rowley, 

& Chandy, 2016; White, 2010) as a platform for access to low-intensity intervention for low-

level clinical symptoms or sub-clinical symptoms of depression and anxiety; and (3) as an 

adjunct to psychotherapy or other face-to-face treatments for mood and anxiety disorders.  

The strategies, called “Missions”, contained within MoodMission originate from behavioral 

activation (Dahne, Kustanowitz, & Lejuez, 2017; Mazzucchelli, Kane, & Rees, 2009), 

relaxation (Manzoni, Pagnini, Castelnuovo, & Molinari, 2008), mindfulness (Hofmann, 

Sawyer, Witt, & Oh, 2010; Shipherd & Fordiani, 2015), physical exercise (Cooney et al., 

2013), cognitive reframing (Butler, Chapman, Forman, & Beck, 2006), and other activities 

promoted or supported by CBT. Missions are designed specifically to be appropriate for a 

self-guided smartphone app, and due to the user-friendly interface, do not require introduction 

by a therapist. Time and environment constraints are also considered, with each Mission 

achievable within 5-10 minutes and in most public or private spaces. Missions were only 

included if they were suitable for adolescents as well as older users. Example Missions can be 

seen in screenshots presented in Figure 2. 

Researchers aim to pursue controlled trials for empirical validation of MoodMission, 

so the app has built-in data collection, which will be collated and analyzed in time. The 

current paper reports on the development process and usability testing, presenting app 

functionality and data on user experience. 

Interface Design and Engagement 

A central consideration to the design of a MHapp is its appeal to the individual using 

it, which may transfer to how engaged they are in the intervention. Engagement may be 
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defined in different ways; for example, many iCBT studies report retention rates, as a measure 

of how many participants did not complete all the interventions’ stages. Studies in face-to-

face CBT have assessed the amount of therapeutic interventions completed by clients, also 

referred to as “homework” (Kazantzis et al., 2016). However, engagement is a broader 

concept than adherence or compliance and takes into consideration the degree of difficulty 

and obstacles experienced by the individual in attempting the intervention (Holdsworth, 

Bowen, Brown, & Howat, 2014). MHapps may facilitate engagement, not only through ease 

of access to information, automated recorded and tallying of responses, but through their 

interface, and the potential for improved assessment of engagement that would not be possible 

through paper and pencil worksheet completion (Kazantzis et al., 2017).  

Game-inspired mechanics, sometimes referred to as gamification, can improve user 

engagement and understanding in eHealth interventions (Comello et al., 2016). This can be as 

simple as tracking the number of minutes spent meditating (example apps include Headspace, 

2015; Smiling Mind, 2015). Gamification can be understood using self-determination theory 

(SDT), which emphasizes the roles of perceived autonomy and mastery on intrinsic 

motivation (Ryan & Deci, 2000). For example, the MHapp SuperBetter (SuperBetter Inc, 

2014) awards users “resilience” points for completing short activities, helping users quantify 

and reflect on achievements (Roepke et al., 2015). SDT principles have previously been 

considered when improving client engagement and therapeutic outcomes in CBT (Tee & 

Kazantzis, 2011). Gamification harnesses the same principles to improve engagement with an 

app, but of the 27 MHapps in the Bakker et al. (2016) review, only 19% included 

gamification. 

 Recently published recommendations (Bakker et al., 2016) informed the development 

of MoodMission. Care was taken to keep MoodMission’s design simple, easy to use, and with 

a distinct purpose so smartphone users, including adolescents and older adults, would be able 
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to understand how to engage with it. Inclusive design cues were taken from broadly 

accessible apps, such as those that come standard on smartphone operating systems, as these 

apps are designed to be used by all potential users.  

The formation of a behavioral plan for MoodMission was a dynamic process to 

accommodate as many recommendations as possible without overcomplicating the users’ 

engagement. The Hook model of user-centered design proposed by Eyal (2014) was used to 

establish triggers for engagement, the actions involved in engagement, variable rewards, and 

generation of investment. As outlined in Table 1, a pre-intervention engagement plan was 

formulated to cover the pathway towards engagement with the intervention. Table 2 lists how 

MoodMission’s behavioral plan accommodated Bakker et al.’s (2016) recommendations, and 

the phases of the behavioral plan are displayed in Table 3. The end goal of the behavioral plan 

was to encourage repeated use of MoodMission so a positive habit of use forms. This is 

important for MoodMission to achieve its goal of enhancing an individual’s repertoire of 

useful strategies for overcoming low moods and anxiety in a variety of contexts. It is expected 

that repeated use will lead to more learning opportunities.  

Following formulation of a behavioral plan, the plan was converted into a series of 

diagrammatic ‘wireframes’ that set out exactly how the individual would interact with the app 

through the various screens. Figure 1 shows one of the initial wireframes generated for 

MoodMission. These were used to approach app development firms and collect proposals and 

quotes. Spark Digital was the firm chosen to build and launch the app, based on their proposal 

and experience developing the MHapp Smiling Mind (2015).  
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Table 1 
Pre-intervention Engagement Plan for MoodMission 
 
Stage Details 
Promotion - user learns 
of MoodMission 

Potential avenues included: 
1. Web search is likely to be used by individuals looking for self-guided 
mental health support. A well-designed website, search engine 
optimization, and options such as Google AdWords (Dirmaier, Liebherz, 
Sänger, Härter, & Tlach, 2016) may increase the visibility of 
MoodMission in these searches 
2. Healthcare providers such as general practitioners, psychologists, social 
workers, or community health organisations, may suggest self-guided 
support options when they have contact with clients or patients suffering 
from preclinical or clinical psychological disorders (Bower & Gilbody, 
2005). MoodMission can be promoted to healthcare providers, who can 
then make professional recommendations to suitable clients and patients. 
3. Users promoting via their own online social networks on sites like 
Facebook and Twitter can provide dissemination of products and ideas, 
especially ones that are highly viral (Weng, Menczer, & Ahn, 2013). 
Curation of official Facebook and Twitter pages can enable sharing. 
4. Crowdfunding supporters pledged money in return for rewards to raise 
the funds for the initial development of MoodMission. Pledgers are 
invested in the success of the projects they support and are likely to 
promote them among their own communities (Belleflamme, Lambert, & 
Schwienbacher, 2014). 

Access - user downloads 
MoodMission 

Considerations included: 
1. Platform: iPhone development was more efficient to complete, so 
Android development was postponed until it could be financed. 
2. App Store Category: The vast majority of MHapps can be found in 
Health & Fitness rather than Medical, Lifestyle, or others. 
3. Price: Apps that are free to download are more likely to be accessed 
than ones that require an initial payment, even if it is a very small fee 
(Garg & Telang, 2012). There are models of revenue that do not rely on 
payments for downloads, including the subscription models, freemium 
models, and in-app purchases (Lambrecht et al., 2014). Adopting these 
free-to-download revenue models at a later date can help cover ongoing 
development and maintenance costs, while keeping accessibility high. 

Onboarding - 
introducing 
MoodMission’s 
interface and purpose 

The onboarding process can enhance the user’s understanding of the app 
and hence their engagement (Morson, 2015). Five screens of images and 
text were devised to orient users to the triggers, actions, and rewards 
associated with MoodMission’s use, and emphasize that MoodMission 
does not replace professional help and users should consult a GP, 
psychologist, or mental health professional for more support. 

Completion of pre-
intervention surveys 

While compulsory completion of these surveys was predicted to be a 
potential barrier to further engagement with the app, collection of the 
survey data was necessary for experimental validation. A rationale was 
provided to users to encourage persistence through the surveys, 
emphasizing the short time that each survey would take, and the 
contribution the user would be making to important research. 
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Table 2 
How MoodMission’s Features Adhere to the Recommendations Made by Bakker et al. (2016) 
 

Recommendation from Bakker et al. (2016) Use in MoodMission 

1 Cognitive 
behavior 
therapy 
(CBT) based 

Start with an evidence-based 
framework to maximize 
effectiveness  

Uses a CBT-based system for 
categorization of Missions. 
Many Missions have origins in 
CBT 
 

2 Address both 
anxiety and 
low mood 

Increases accessibility and 
addresses comorbidity between 
anxiety and depression. Also 
compatible with transdiagnostic 
theories of anxiety and depression  
 

Trigger for access is when 
users feel low or anxious. 
Treats anxiety and low mood 
as two different types of 
emotional distress 

3 Designed for 
use by 
nonclinical 
populations 

Avoiding diagnostic labels 
reduces stigma, increases 
accessibility, and enables 
preventative use  
 

No diagnostic labels used. 
Emphasizes the normality of 
low moods and anxiety 

4 Automated 
tailoring 

Tailored interventions are more 
efficacious than is rigid self-help 

MoodMission learns users’ 
coping styles by noting which 
categories of Missions reduce 
distress for each category of 
problems 
 

5 Reporting of 
thoughts, 
feelings, or 
behaviors  

Self-monitoring and self-
reflection to promote 
psychological growth and enable 
progress evaluation 

Users select whether they are 
experiencing distressing 
thoughts, feelings, behaviors, 
or physiological responses. 
They then rate their distress on 
a scale 0-10 
 

6 Recommend 
activities  

Behavioral activation to boost 
self-efficacy and repertoire of 
coping skills 
 

Five activities are suggested 
based on the user’s report 

7 Mental 
health 
information 

Develop mental health literacy  Missions contain a “Why This 
Helps” section, providing 
psychoeducation and a 
rationale for doing the Mission 
 

8 Real-time 
engagement 

Allows users to use in moments 
in which they are experiencing 
distress for optimum benefits of 
coping behaviors and relaxation 
techniques 
 

Trigger for engagement is real-
time distress. Missions are 
designed to be real-time coping 
strategies, achievable in a wide 
variety of situations 
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9 Activities 
explicitly 
linked to 
specific 
reported 
mood 
problems  
 

Enhances understanding of cause-
and-effect relationship between 
actions and emotions  

Missions are selected for 
specific mood problems and 
rationale is explained in “Why 
This Helps” section 

10 Encourage 
nontechnolo
gy-based 
activities 

Helps to avoid potential problems 
with attention, increase 
opportunities for mindfulness, 
and limit time spent on devices 
 

Missions are designed to be 
nontechnology-based 

11 Gamification 
and intrinsic 
motivation to 
engage 

Encourage use of the app via 
rewards and internal triggers, and 
positive reinforcement and 
behavioral conditioning. Also 
links with flourishing  
 

Badge-based rewards structure 
for completing certain 
achievements. Rank-based 
rewards for completing more 
Missions 

12 Log of past 
app use 

Encourage use of the app through 
personal investment. Internal 
triggers for repeated engagement 
 

Mission Log documents all 
past Missions attempted in 
detail 

13 Reminders to 
engage 

External triggers for engagement Push notifications alert users 
when they have incomplete 
Missions or when they have 
not engaged with 
MoodMission recently 
 

14 Simple and 
intuitive 
interface and 
interactions 

Reduce confusion and 
disengagement in users 

Behavioral plan designed to be 
linear and intuitive. Clean 
graphic design reduces 
confusion 
 

15 Links to 
crisis support 
services 

Helps users who are in crisis to 
seek help  

Link to Lifeline and other 
supports available throughout 
app 
 

16 Experimental 
trials 

It is important to establish the 
app’s own efficacy and 
effectiveness before 
recommending it as an 
intervention  

Randomized controlled trial 
planned to compare 
MoodMission against waitlist 
and other MHapps 
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Table 3 
Outline of MoodMission’s Behavioral Plan 
 

Phase Details MoodMission key information 

Trigger How the user will be motivated to 
open MoodMission for mental 
health purposes 

Triggered by distress associated 
with low mood or anxiety 

Action What the user will do within 
MoodMission once they open it and 
start engagement 

User inputs information about their 
distress and is provided with a list of 
coping activities (“Missions”) to 
choose from 

Rewards What reinforcements will incline the 
user to maintain their engagement 
with MoodMission 

Gamified rewards are issued based 
on completion of Missions. User 
gains a sense of accomplishment and 
autonomy, and their overall distress 
is decreased 

Generation 
of 
investment 

How the reinforcements will lead to 
repeated engagements with 
MoodMission over time 

Only five Missions are presented 
with every engagement, drawn from 
a much larger database. This keeps 
each engagement fresh and the user 
is constantly discovering new 
content. 
 
MoodMission learns a user’s coping 
style so more engagements will lead 
to better Mission selections. 
 
Users pair MoodMission’s use with 
trigger and will seek to engage with 
MoodMission under future episodes 
of distress. 

 
  



 

 

 
Figure 1. MoodMission early development wireframe 
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The researchers’ wireframes were clarified and expanded upon by the developers, and 

once confirmed by all parties, MoodMission’s screens were graphically designed to be 

attractive and engaging. Design inspiration was taken from several other successful apps, such 

as the bright color gradients of Vent (2017), and the simple home screen of Pacifica (2016). 

Several design iterations were made before the researchers and developers confirmed each 

screen for the prototyping stage. Figure 2 illustrates several screens from MoodMission that 

demonstrate these designs. 

MoodMission was designed to collect data for intervention validation. This 

accommodates Bakker et al.’s (2016) recommendation for experimental trials and enables 

ongoing data collection after initial trials have been completed. As such, a battery of pre-

intervention surveys was compiled to measure variables of interest. These surveys 

(summarized in Table 3) are presented to users once again after 30 days to assess the effects 

of using MoodMission over that period. A demographics survey is also included in the initial 

surveys. 
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Figure 2. MoodMission sample screens displaying the app’s behavioral plan 
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Table 4 
Outcome Surveys Administered in MoodMission 
 
Construct 
Measured 

Name of Measure Reference Rationale 

Emotional Self-
Awareness 

Emotional Self-
Awareness Scale 
 

(Kauer et al., 2012) Assess how reflection-
focused MoodMission 
is (see Bakker et al., 
2016) 

Mental Health 
Literacy 

Mental Health 
Literacy 
Questionnaire 

No appropriate 
standardized MHL 
measure exists, so this 
questionnaire has been 
developed by the 
researchers. 
 

Assess quality of 
psychoeducation and 
how education-
focused MoodMission 
is (see Bakker et al., 
2016) 

Coping Self-
Efficacy 

Coping Self-Efficacy 
Scale 
 

(Chesney et al., 2006) 
 

Assess how goal-
focused MoodMission 
is (see Bakker et al., 
2016) 

Emotional 
Mental Health 

GAD-7 
PHQ-9 

(Spitzer et al., 2006) 
(Kroenke et al., 2001) 
 

Assess anxiety and 
depression 
symptomatology 

Positive Well-
being 

Warwick-Edinburgh 
Mental Well-being 
Scale 

(Tennant et al., 2007) Assess positive 
psychological 
functioning and 
flourishing 

Demographicsa (self-devised) (self-devised) Collect information 
about users’ gender, 
age, education, and 
employment status for 
the benefit of analyses 

App Feedback 
and 
Engagementb 

Feedback 
Questionnaire 

Adapted from the 
Mobile Application 
Rating Scale (MARS; 
Hides et al., 2014) by 
Rickard, Arjmand, 
Bakker, & Seabrook 
(2016) 

Assess how engaged 
users are with the app, 
enabling analyses that 
correlate engagement 
with mental health and 
wellbeing outcomes  

 
a Administered only in the initial surveys 
b Administered only in the 30-day follow-up surveys 
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MoodMission Usability Evaluation 

Once the app’s designs were confirmed, a prototype of the app was coded and made 

available to the developers for initial testing. This process included ensuring that all 

components from the designs were included, that the interactions proved pleasant and 

congruent, and that no significant bugs or errors were present. To test the app before it was 

launched on the App Store, a group of 60 “beta-testers” were recruited to use a pre-release 

version of MoodMission and provide feedback. 

MoodMission was designed to be used in-vivo as participants experienced low moods 

or anxious feelings throughout their daily lives. This limited the utility of any laboratory-

based usability testing methods, in which users engage with the intervention under studied 

laboratory settings (Jaspers, 2009). Collecting qualitative user reflections and responses on 

validated self-report usability measures about their experiences using the app was a highly 

scalable and intervention-appropriate option for informing MoodMission’s initial 

development and ongoing improvements.  

 The Mobile Application Rating Scale (MARS; Hides et al., 2014; Stoyanov, Hides, 

Kavanagh, & Wilson, 2016), which was developed to rate mobile health applications, was 

used as a guide and foundation to determine usability. The guidelines for mobile health 

(mHealth) evidence reporting and assessment (mERA) checklist (Agarwal et al., 2016) was 

consulted to ensure that the app’s implementation was rigorous and transparently reported. 

Method 

Participants and recruitment 

A total of 44 participants provided feedback about their use of MoodMission. Of 

these, 13 were beta-testers who were given access to the app before its public release, and 31 

were participants in a randomized controlled trial (RCT) who had downloaded MoodMission 

from the iTunes Store. The beta-testers consisted of individuals who had pledged funds to the 
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crowd-funding campaign that supported the initial development of the iOS app. The RCT 

participants had voluntarily opted in to a study on MHapps by providing their email address 

on an online form that had been advertised widely on social media. Like the beta-testers, RCT 

participants were asked to use MoodMission for the next 30 days before providing feedback 

as part of an online survey assessment. Participants were not drawn from clinical sources. 

Ages ranged between 18 and 62 years (M = 36, SD = 13), and 82% were female. 

Materials 

The User Version of the MARS (uMARS; Stoyanov et al., 2016), is a 26-item 

measure designed to rate mobile health applications in a standardized, multidimensional way, 

and is designed for end users rather than experts. Items are rated on a 5-point scale from 

Inadequate to Excellent, and are classified under six subscales, including Engagement (e.g., is 

the app interesting to use? Does it present its information in an interesting way compared to 

other similar apps?), Functionality (e.g., How easy is it to learn how to use the app? How 

clear are the menu labels, icons and instructions?), Aesthetics (e.g., How good does the app 

look?), Information (e.g. is the information within the app comprehensive but concise?), 

Subjective Quality, and App-Specific. Norms for the MARS were developed by analyzing 

ratings for 50 mental health and wellbeing apps from two expert raters (Hides et al., 2014). 

Comparing obtained MARS ratings to these scores enables comparison to existing standards 

for MHapps. The uMARS has high internal consistency, Cronbach’s 𝛼𝛼 = .90, and good test-

retest reliability, interclass correlation coefficient = .70 after 3 months. 

The Homework Rating Scale – Mobile Application Version (HRS-MA; Bakker & 

Kazantzis, 2017) is a 12 item self-report scale designed to assess engagement and 

theoretically derived appraisals of CBT strategies used or recommended by MHapps. The 

HRS-MA contains 12 items (e.g., Quantity: I was able to do the activities, Rationale: The 

reasons for doing the activities were clear to me), closely modeled on the original HRS 
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(Kazantzis et al. 2005), rated on a 5-point Likert scale from 0 (not at all) to 4 

(completely/extensive/ extremely). In the present study, the HRS-MA achieved acceptable 

levels of internal consistency, Cronbach’s 𝛼𝛼 = .77, comparable to the original (i.e., 

Cronbach’s 𝛼𝛼 = .85 (Hara, Aviram, Constantino, Westra, & Antony, 2017). 

App Design and Content - mERA Checklist 

 Access of individual participants. The use of nonclinical language in MoodMission 

is designed to increase the accessibility of the app to individuals who do not identify with 

having a diagnosed mental illness. However, to be motivated to download the app individuals 

still have to identify that they have occasional low moods or anxious feelings, and that 

strategies can help. These are potential barriers to access, so promotional efforts are aimed at 

reducing them by conveying the normalization message that “everyone has low moods and 

anxious feelings” and there are interventions that can help. For example, flyers for the app 

featured the slogan “change the way you feel”, and social media posts used inclusive, 

normalizing language to encourage a “me too” reaction and sharing of posts within 

individuals’ social networks.   

 Cost assessment. MoodMission is free to download. The costs of maintaining the app, 

including server fees and developer updates, equate to about AUD$150 per month. Zero 

equity funding from a start-up accelerator program has been secured to cover these costs for 

the next 12-24 months. This funding will also support the development of additional features, 

which will be released as discrete, affordable in-app purchases to secure a self-sustaining 

revenue stream. 

 Adoption inputs/program entry. MoodMission is designed to be used by novice, 

untrained users after downloading directly from the App Store. A series of “onboarding” 

screens educates the individual on the uses of the app. The app was promoted through social 

media channels, featured online articles, radio interviews, communications from Monash 
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University, and blog posts. Care was taken to ensure that MoodMission’s website was well 

designed and made downloading the app very simple, as this was the site linked to from other 

online promotions. Sending users notifications based on depression-screening measures can 

enable help-seeking in individuals who would not otherwise seek help (BinDhim et al., 2016), 

so a notification system was used to suggest mental health contacts and services to individuals 

who scored above clinical cut-offs on the depression and anxiety measures. These 

notifications were also delivered when individuals attempted three Missions at high distress 

and their distress did not significantly decrease following the Mission. 

 Limitations for delivery at scale. As a completely automated platform, 

MoodMission is highly accessible at scale. The main limitation to truly global scale is the use 

of written language and currently only English is supported. As the intervention garners 

support, the developers and researchers hope that translations can be achieved and multiple 

languages supported.  

 Contextual adaptability. The Missions recommended by MoodMission are designed 

to be achievable across many settings and contexts, and they each take about 5-10 minutes to 

complete. However, many Missions may not be suitable for contexts where behavior is 

restricted; for example, when an individual is unable to practice a quick yoga move or go for a 

walk around the block. Offering a choice of 5-10 Missions overcomes this. 

 Replicability. Please refer to Figures 1 and 2 for a detailed account of the 

intervention, which may aid in replicability. 

 Data security. All data collected by MoodMission are de-identified. Login details, 

including an email address and password, are stored unlinked to other user data, including 

survey answers and Mission data. User data are stored using a Firebase backend and hosted 

on Google’s infrastructure. The app WordPress backend is hosted on an Amazon Web 

Services ec2 server with Linux. 
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 Compliance with national guidelines or regulatory statutes. At the time of writing, 

there is no regulatory system for MHapps. MoodMission’s design has endeavored to follow 

all current evidence-based recommendations (e.g., Bakker et al., 2016). 

Fidelity of the intervention. Dummy accounts were created throughout the testing 

process to ensure that interactions with the app were being accurately recorded in the backend 

database. The results presented in this article provide evidence for the utility of MoodMission. 

Infrastructure (population level). MoodMission is aimed at engaging typical 

smartphone users over the age of 12, and 77% of the US population (comScore, 2015), 79% 

of Australians (Deloitte, 2016b), and 81% of adults in the UK (Deloitte, 2016c) use a 

smartphone. A survey of Australians revealed that 76% of adult smartphone owners were 

interested in using MHapps if they are free to download (Proudfoot et al., 2010).   

 Technology platform. MoodMission was initially developed as an iPhone app for 

iOS 9 and above. It was coded using hybrid mobile app development and uses a WordPress 

backend, enabling more streamlined cross-platform development than using native coding. 

Development of an Android version of the app occurred after the successful launch of the iOS 

version. MoodMission is now available on both iOS and Android platforms. 

 Interoperability/ Health information systems (HIS) context. The current version of 

MoodMission offers no direct integration into existing health systems. However, future 

proposed developments for the app include a platform for psychologists and mental health 

practitioners to engage with patients and clients through the app. 

 Intervention delivery. Individuals access MoodMission when they identify that they 

are feeling low or anxious. They report how they are feeling and are supplied with 5-10 

Mission options. They can review the objectives and rationale for each Mission before 

accepting it. Following completing the Mission, they again rate how they feel. See Figure 2 

for an illustration of this process. While it is possible that individuals may not experience a 
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reduction in distress following a Mission, several design choices were made to help prevent a 

loss of confidence and subsequent disengagement. Firstly, Missions are not framed as 

definitive solutions, and are instead suggested as activities that may help out. Secondly, the 

large diversity of Missions is intended to give individuals hope that there are many options for 

coping. Thirdly, care was taken to avoid impressions of expected results, so for example, 

badges and ranks are awarded for completing Missions rather than experiencing decreases in 

distress. Finally, push notifications are sent to individuals who have stopped using the app 

after a few days to encourage them to re-engage.  

 Intervention content. All Missions included in MoodMission have been taken from 

evidence-based psychotherapies, including but not limited to CBT, acceptance and 

commitment therapy (ACT; Brown, Glendenning, Hoon, & John, 2016), and dialectical 

behavior therapy (DBT; Kliem, Kroger, & Kosfelder, 2010). For a Mission to be included, it 

was required to have at least two good quality sources that established it as an effective 

strategy for decreasing anxious or depressive symptoms. For example, some Missions are 

drawn from behavioral activation, which has substantial evidence as an effective treatment for 

depression from a meta-analysis of 34 studies (Pooled effect size = 0.78, Mazzucchelli et al., 

2009). Another meta-analysis of 20 studies found significant effects on improving 

psychological wellbeing (Pooled effect size = 0.52, Mazzucchelli, Kane, & Rees, 2010). 

Behavioral activation is made up of many strategies which could be appropriately translated 

into the MoodMission format, so reliable therapy resources were consulted to extract 

individual Missions from lists of behavioral activation strategies (e.g. Bakker, 2008; Dobson 

& Dobson, 2009). Missions in the database were classified as either anxious or depressive, 

depending on what evidence was available. Classification of Missions determined which were 

offered when individuals selected their current problem; e.g. only Missions classified as 
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anxious were offered when the individual reported that they were anxious, nervous, or 

worried. 

Procedures 

Beta-testing participants downloaded MoodMission to their personal iPhones using 

app-testing software, before the public release of the app. The other RCT participants 

downloaded MoodMission from the iTunes Store. Participants were not instructed how to use 

MoodMission by the researchers, in order to replicate the circumstances by which individuals 

would naturally access the app throughout their daily routines. They were encouraged to 

email the researchers if they encountered technical difficulties, such as the app freezing or 

buttons being unresponsive. Care was taken to be responsive to these emails, and participants 

were updated about their reported issues and the subsequent software updates that fixed them. 

Several updates were released for the app throughout both beta-testing and public release 

phases, but these fixed small technical errors and none altered overall design or functionality. 

Thirty days after downloading MoodMission participants were emailed with a link to 

complete a feedback survey, administered by online platform Qualtrics. No identifying 

information was provided in this survey and because it was administered separately to the 

app-based surveys, data collected via MoodMission was unable to be paired to online survey 

responses. The online survey contained the uMARS, the HRS-MA, and several optional text-

entry questions relating to the app’s specific features. Following completion of the survey, 

participants were thanked for their time and were encouraged to provide any additional 

feedback via online form or email. 
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Results 

Quantitative results for usability analysis 

Scores obtained on the MARS from 44 users, including 13 beta-testers and 31 study 

participants, were compared to the established norms (Hides et al., 2014). MoodMission 

scored higher than the MARS norms across multiple items, as seen in Figure 3 and Table 5. 

 
Figure 3. MoodMission MARS scores compared to norms. Error bars represent pooled SD, 

giving an estimation of 95% confidence intervals with within-subject variance removed. 

*p<.0025 (Bonferroni corrected p value) 
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Table 5 
Means (SD) of MARS scores for MoodMission and Norms 
 

MARS Item and Subscale MoodMission (n = 44) MARS Norm (n = 50) 
Entertainment 3.43 (0.81) 2.49 (0.81) 
Interest 3.82 (0.78) 2.52 (0.78) 
Customization 2.84 (0.80) 2.27 (0.80) 
Interactivity 3.00 (0.96) 2.70 (0.96) 
Target group 4.06 (0.81) 3.41 (0.81) 
Total (Engagement) 3.43 (0.83) 2.67 (0.83) 
   
Performance 4.30 (0.88) 4.00 (0.88) 
Ease of use 4.18 (0.69) 3.93 (0.69) 
Navigation 3.95 (0.72) 4.00 (0.72) 
Gestural design 3.97 (0.67) 4.10 (0.67) 
Total (Functionality) 4.10 (0.74) 4.00 (0.74) 
   
Layout 4.18 (0.69) 3.91 (0.69) 
Graphics 4.20 (0.70) 3.41 (0.70) 
Visual appeal 4.04 (0.87) 3.14 (0.87) 
Total (Aesthetics) 4.14 (0.75) 3.48 (0.75) 
   
Quality of information 4.27 (0.70) 3.18 (0.70) 
Quantity of information 4.27 (0.76) 2.87 (0.76) 
Visual information 4.25 (0.87) 1.35 (0.87) 
Credibility of source 4.41 (0.66) 2.79 (0.66) 
Total (Information) 4.3 (0.75) 2.54 (0.75) 
   
Recommend? 3.62 (1.02) 2.31 (1.02) 
Estimated frequency 3.18 (1.20) 2.46 (1.20) 
Would you pay? 1.6 (0.77) 1.31 (0.77) 
Overall rating 3.69 (0.70) 2.69 (0.70) 
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Twenty Bonferroni-corrected two-way independent samples t-tests (α = .0025) were 

performed for each comparison to establish significance, and Table 6 displays the results. 

Hedges g was used as a measure of effect size, given the unequal sample sizes between the 

normative data and the collected data (Cumming, 2011). MoodMission scored significantly 

higher than the norms on the following items: Entertainment (g = 0.89), Interest (g = 1.26), 

Customization (g = 0.57), Target Group (g = 0.75), Graphics (g = 0.97), Visual Appeal (g = 

1.02), Quality of Information (g = 0.94), Quantity of Information (g = 1.14), Visual 

Information (g = 1.93), Credibility of Source (g = 1.97), Recommendation to Use (g = 1.19), 

Estimated Frequency of Use (g = 0.63), and Overall Rating (g = 1.10). No significant 

differences from the norm ratings were observed in the remaining items.    

Table 6 
Results of t-Tests Comparing MoodMission MARS Scores to MARS Norms 
 

 t p Hedge’s g 
Entertainment 4.39 <0.001 0.89 
Interest 6.27 <0.001 1.26 
Customization 2.81 0.006 0.57 
Interactivity 1.33 0.187 0.27 
Target group 3.65 <0.001 0.75 
Performance 1.61 0.110 0.33 
Ease of use 1.58 0.117 0.32 
Navigation -0.27 0.787 -0.06 
Gestural design -0.82 0.416 -0.17 
Layout 1.70 0.092 0.35 
Graphics 4.75 <0.001 0.97 
Visual appeal 4.93 <0.001 1.02 
Quality of information 4.74 <0.001 0.94 
Quantity of information 5.72 <0.001 1.14 
Visual information 9.75 <0.001 1.93 
Credibility of source 9.73 <0.001 1.97 
Would you recommend the app? 5.82 <0.001 1.19 
Estimated frequency of use 3.02 0.003 0.63 
Would you pay for the app? 2.08 0.040 0.44 
Overall rating 5.48 <0.001 1.10 

 
Note: df = 92 for all comparisons.  
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Twenty-three participants completed the HRS-MA following the MARS: 96% 

reported that they were able to do some or more of the activities; 91% reported that they were 

able do the activities moderately well or better; 65% found the activities not at all or 

somewhat difficult, and 26% rated them as moderately difficult; 70% reported that they had 

no or little obstacles in doing the activities, and 22% had some obstacles; 96% reported that 

they understood the activities a lot or completely; 61% understood the rationale for the 

activities very or completely, with the remaining 39% understanding the rationale moderately; 

78% reported that they had some, a lot, or extensive collaboration in planning the activities; 

61% reported that the guidelines for carrying out the activities were very or extremely 

specific, and a further 30% reported that they were moderately specific; 43% agreed a lot or 

completely that the activities matched their goals for using the app, 30% agreed somewhat, 

and 22% agreed a little; 43% enjoyed the activities a lot or extremely, 30% enjoyed them 

somewhat, and 13% enjoyed them a little; 66% reported that the activities helped them 

somewhat, a lot, or extensively gain a sense of control over their problems, and 22% reported 

a little gain in control over their problems; and 78% reported that the activities helped 

somewhat, a lot, or extremely with their progress in using the app. 

Qualitative results 

Of the 44 participants, 20 (12 beta-testers and 8 RCT participants) provided qualitative 

feedback via text-entry responses on the online surveys or email. Several themes from these 

messages were noted, and feedback-informed improvements were made to the app. 

Surveys. Participants commented on the length of the surveys and the difficulty they 

had in feeling motivated to complete them. Some participants also had problems with the 

interface, as sliders and buttons behaved unpredictably. The interface issues were tuned, and 

priority was given to removal of the surveys following the research phase of the app’s 

development. 
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Missions. Participants reported that they enjoyed the Missions, particularly their 

speed, ease, and emotional relevance. Participants who had experience with mental health 

services reported that the app helped them discover new mental health strategies or reinforced 

existing ones. Suggestions were noted to make the Missions more interactive and illustrative 

(e.g. on screen animations to guide breathing exercises). 

Design. Participants reported that they liked the visual and interface design of the app. 

The Achievements and Stats features were not well understood, so plans were made to make 

these features more accessible. Some persisting bugs were noted, and plans made to rectify 

them in future versions. 

Overall Impressions. Participants reported that using the app made them more 

conscious of their mental health, and using nonclinical language was helpful in making the 

app’s messages accessible. However, others suggested that the lack of clinical language 

avoided addressing the stigma surrounding psychiatric or medication terms, and including 

psychoeducation about biological and chemical components of mental health problems may 

help individuals. One participant left the following feedback: “It is really comforting to know 

that I have MoodMission on my phone as a resource when things get tough. I know it's not 

connecting me with a real professional/someone to actually talk to in real time, but it serves 

the equally valuable purpose of just being able to find some helpful strategies to approach 

challenging times without bothering friends at 1am in the morning; an app doesn't have "bed 

time" nor is it judgmental.  Oddly, in that respect, you can trust an app and feel free to use it 

anytime. I want to keep using it and finish my goals.” 

Case Examples 

Two constructed case examples are presented below, based on participant reports and 

the vignettes that informed the app’s design process. Each reflects how the app can be used in 

a different context, but it should be noted that the app can be used in many more contexts than 
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just these listed. For example, the app could be used in group therapy contexts, in hospitals, or 

in workplaces. 

Case 1: Use in Individual Therapy 

“Jake” is a 25 year old male undergoing CBT for anxiety. Jake and his therapist decide 

that it would be useful for Jake to practice progressive muscle relaxation, and Jake’s therapist 

coaches him through the exercise in therapy so Jake can continue practicing at home. 

However, at the next session, Jake admits that he did not practice the relaxation strategy for a 

number of different reasons, including his lack of alone time, feeling too anxious to begin the 

exercise, and ultimately his skepticism that it would work. The therapist could troubleshoot 

these issues with Jake and develop a new plan for relaxation, or they could coach him through 

the downloading and use of MoodMission.  

Jake uses apps on his phone regularly so is receptive to the idea of using 

MoodMission. While in the therapy session, he downloads the app and his therapist points out 

the app’s features and uses. Leaving the session, Jake opens MoodMission when he’s feeling 

anxious. He rates his anxiety 7/10, chooses “I can’t stop thinking about something” to indicate 

his anxiety is mainly thought-based, and the app provides a tailored list of suggested 

strategies. The list gives Jake a choice, so he chooses the one that he feels is most achievable 

and suits his circumstances. This is the “This situation won’t last forever” Mission, which 

involves him repeating the phrase in his head, applying it to his current situation, and writing 

it down as a reminder. He feels like this is a little helpful, and when finished rates his distress 

as slightly lower at 6/10. 

The second time Jake uses MoodMission he reports feeling anxious at 8/10, again 

with anxious thoughts, but this time chooses the “Sit ups” Mission, which involves him doing 

20 sit ups.  After completing this he rates his distress as 5/10, as performing a short burst of 

physical exercise was particularly helpful for him to shake his anxious thoughts. The third 
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time Jake uses MoodMission he reports 7/10 thought-based anxiety. The app suggests a few 

more physical-based Missions than the other categories, as past success indicates that these 

were helpful for Jake. 

When Jake returns to his therapist, he opens MoodMission and shows his therapist his 

Mission Log. They review each Mission completed and Jake’s therapist asks him a few 

questions about his experiences performing each Mission. Jake has discovered new coping 

options for him to reduce his anxiety, and his therapist has discovered that physical strategies, 

such as exercise, will be particularly useful for Jake progressing in therapy. 

For Jake, using an app like MoodMission helped him discover a range of alternative 

coping options that were more achievable than progressive muscle relaxation. Jake’s failure in 

completing the progressive muscle relaxation homework may have increased his sense of 

hopelessness, reinforcing the belief that relaxing is “too hard”. Even if some of the Missions 

attempted by Jake were not successful at reducing his anxiety, the broad range of strategies on 

offer increase the likelihood that Jake will be hopeful to find something that works for him. 

MoodMission provided him psychoeducation about each strategy, giving him a rationale to 

engage. Reviewing his progress in the Mission Log, alone and with his therapist, enabled him 

to gain more self-insight and motivation to continue making therapeutic change. 

Case 2: Use Outside of Therapy 

“Annabel” is a 19-year-old female who has just started an undergraduate university 

degree. She has no history of mental health issues and does not know when or how she would 

seek help if she had a mental health related problem. She has moved away from her 

hometown and is now living in a residential college on campus. As she settles in to her new 

routine, she realizes that some of the things she used to enjoy doing are no longer available to 

her. She used to look forward to dinner table discussions with her siblings and parents at the 

end of the day, and she used to play sport on the weekends. Combined with the new stresses 
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of college social life, starting a degree, and being in an unfamiliar place, she starts to feel 

quite down on herself. A flyer in her orientation pack mentions MoodMission as something 

that may help, so she downloads the app and reports feeling low. MoodMission suggests a list 

of strategies that she tries out and after a few she discovers that doing a short productive 

chore, like a load of laundry or cleaning her room, helps her feel better about herself. In this 

example, MoodMission has engaged Annabel in light mastery-based behavioral activation. 

 As the semester progresses Annabel is doing OK, but she experiences a particularly 

bad episode of low mood and anxiety in the week following exams. She attempts a few 

Missions on MoodMission, and due to her persistently high distress scores the app suggests 

that she visit her doctor about getting support. She sees her doctor who refers her to a 

therapist for treatment. With this therapist she is able to review her progress with 

MoodMission, so therapy can be efficiently tailored to her demonstrated strengths. In this 

example, Annabel is introduced to concepts of mental health self-care, she discovers new 

context-appropriate strategies for improving her mood, she is prompted to seek clinical 

support when it would be useful, and the start of her therapy is enhanced by her Mission Log 

data. 

 For Annabel, the mere promotional flyer for MoodMission serves as an 

acknowledgment that mental health is “real”, and self-care is a helpful skill to develop. Using 

the app, she is able to reframe “boring” chores as important self-care achievements. This 

improves her understanding of the relationship between mood and activity levels. During her 

depressive episode, she struggles to experience improvements from the Missions, but is 

encouraged to seek help early, providing an earlier intervention therapeutic advantage. The 

app improves her help seeking by reducing barriers of uncertainty (e.g. “Should I see a 

therapist?” “How do I even arrange therapy?”), and reviewing her Mission Log improves the 

efficiency of the therapist’s assessment. 
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Discussion 

The purpose of this paper was to outline the development phases of a CBT-based 

MHapp for managing low moods and anxiety, and recommend future applications of this tool.  

The app development drew on recently published recommendations (Bakker et al., 2016) to 

optimize tailoring for individual users, incorporation of data collection capacity, and the use 

of validated CBT principles.  The resulting app, MoodMission, successfully achieved this 

aim, with the delivery of an engaging CBT-based MHapp based in evidence-based principles. 

This app was successfully developed, tested, and released on the Apple iTunes Store. 

Preliminary testing revealed that MoodMission was rated superior to other health apps in 

terms of entertainment, aesthetics, and information. MoodMission has several anticipated 

applications across both clinical and research domains.  

MoodMission could have many applications in both public and private health sectors 

as a clinical and preventative tool. MoodMission is an easily accessible, intuitive tool that 

does not require introduction by a health practitioner. General practitioners, counselors, social 

workers, and other professionals are able to recommend the use of MoodMission to at-risk 

populations. The flexibility of MoodMission allows it to cover most kinds of low mood and 

anxious distress, and built-in alerts recommend accessing professional mental health support 

if an individuals’ responses indicate sufficient severity. 

Tang and Kreindler (2017) outline features of MHapps that can be used for the 

tracking, encouragement, and compliance of homework activities in CBT. MoodMission has 

features that meet each of the six recommendations: congruency to therapy, fostering 

learning, guiding therapy, building connections, emphasizing completion, and population 

specificity. Future work will focus on ways of integrating MoodMission into the practices of 

CBT clinicians so the app can be used collaboratively to set and review homework. 
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A firm evidence base establishing the effectiveness and efficacy of MoodMission is 

required to enable adoption by health professionals. At the time of writing, MoodMission has 

one RCT in progress investigating its efficacy in improving mental health, positive wellbeing, 

emotional self-awareness, mental health literacy, and coping self-efficacy. MoodMission also 

collects effectiveness data from every individual who completes the in-built assessment 

surveys. Using frequency of use as a variable allows controlled investigation of the app’s 

effects on mental health and wellbeing, as described by Carpenter et al. (2016) for analysis of 

data from wellbeing app Happify. It is anticipated that future publication of the RCT and the 

effectiveness data will support MoodMission and other similar MHapps as efficacious and 

effective self-guided mental health tools. 

MoodMission also holds promise as a way of investigating research questions beyond 

the effects of the app itself. In addition to outcome data collected via surveys, MoodMission 

collects data that can be used to investigate the effectiveness of specific Missions. Comparing 

the pre-mission and post-mission distress scores for specific Missions may reveal how 

effective they are at reducing specific types of distress. This would enable objective 

comparison between two similar psychological techniques for the same type of distress. 

Findings could inform therapeutic work done by clinical psychologists and guide them to 

encourage the most effective evidence-based techniques for their clients’ unique distress.  

A distinct benefit that MoodMission can afford researchers of different psychological 

therapies is component analysis. Therapies are made up of collections of techniques and 

strategies (Mennin, Ellard, Fresco, & Gross, 2013). For example, CBT interventions for panic 

disorder may include components of exposure, relaxation, and cognitive restructuring (Craske 

& Barlow, 2014). However, evidence for specific strategies within evidence-based 

interventions is lacking. This is in part due to methodological limitations, as most studies of 

CBT treat large groups of participants with different intervention variants, and variation is on 
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the macro level rather than the micro, strategy-based level. MoodMission enables ecologically 

valid comparisons between each of these components to identify those with the greatest 

impact on distress and anxiety symptomatology. Furthermore, strategies can be assessed on 

their preventative power, and their effects on individuals without identifiable clinical 

disorders. In the case of panic disorder, data from users’ anxious thought-based problems 

could be parceled out and distress score differences could be compared between a 

mindfulness body scan meditation and a similar simple relaxation exercise. Component 

analysis research is often confined to strictly controlled situations in which participants 

receive slightly adjusted versions of the same therapy (e.g. Borkovec, Newman, Pincus, & 

Lytle, 2002; Jacobson et al., 1996; Linehan et al., 2015). Such research is resource intensive 

and is only able to compare two or three different techniques at a time. MoodMission allows 

easier component analysis across a wide range of very different therapeutic techniques to find 

the most efficient, effective treatments of low mood and anxiety. 

The artificial or controlled settings of many laboratory- or clinic-based studies may 

reduce the ecological validity of findings concerning the effectiveness of certain distress-

reduction strategies. For example, recall biases may limit participants’ ability to accurately 

recall levels of distress or the effectiveness of coping strategies hours or days after 

experiencing the distress (Shiffman, Stone, & Hufford, 2008). MoodMission allows 

participants to record their distress in the moment that they are experiencing it and rate the 

effectiveness of strategies immediately after they are used. This reduces recall biases and 

provides participants with immediate feedback of how helpful strategies are. 

Most studies that use therapists to deliver different modes of therapy are inherently 

influenced by a practitioner’s skill level for particular modes of therapy (Lambert, 1989; 

Westen, Novotny, & Thompson-Brenner, 2004). For example, one therapist may prefer 

cognitive restructuring over imaginal exposure in their own practice, so when they are 
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involved in a study that compares the two therapeutic modes, they are likely to present 

cognitive restructuring with more skill than other experimental conditions. MoodMission 

bypasses these presentation biases by presenting all therapeutic techniques in a consistent 

fashion. 

While MoodMission was designed to be appropriate for all smartphone users over the 

age of 12, some specific age groups and demographics may derive more benefit than others. 

For example, the needs of undergraduate university students aged 18-25, like Annabel from 

Case 2, are particularly compatible with MoodMission’s features. These young adults are 

often exposed to new, stressful situations, and relied upon coping mechanisms may have 

recently become inconvenient or inappropriate. Teaching flexible, evidence-based coping 

strategies may have a protective effect for this demographic, potentially preventing the onset 

of mental health issues at this critical life stage. This age group also has a high rate of 

smartphone usage, making MoodMission suitable for both clinical and research applications. 

Research that investigates models of therapy often uses clinical samples made up of 

individuals who qualify for some sort of diagnosis or achieve a certain score on a measure of 

symptoms (Henry & Crawford, 2005). MoodMission allows for inclusion of both clinical and 

nonclinical samples, as individuals do not need a diagnosis to engage with the intervention. 

MoodMission is therefore capable of investigating both the clinical and preventative utility of 

mental health interventions, as well as how different individuals engage with these 

interventions. 

This study was limited by the relatively small sample size and the non-invasive 

assessment methods used. However, this was a pilot evaluation to prepare MoodMission for 

public release, and planned future studies aim to collect data from much larger and more 

representative samples of participants who are using the app in a wider variety of situations. 

Future studies will also aim to collect in-depth user cases, increasing the resolution and 
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comprehensiveness of the assessments to collect richer data about individuals’ experiences 

using the app. 

There is a balance in app development between: (a) releasing a prototype app and 

making fixes as user feedback is received, and (b) conducting extensive in-house testing 

before releasing it to the public. The risk with option (a) in the above is that provoking 

frustration in users who are expecting a fully functional product, while the risk with option (b) 

is the public may disagree with many of the choices of the in-house team, and the app may 

need major adjustment. Traditionally, psychologists have designed CBT interventions with 

patient feedback informing changes after implementation. However, the self-guided nature of 

MHapps increases the utility of user feedback. This project aimed to achieve a compromise 

between options (a) and (b), but there is a possibility that more user involvement at the very 

early stages of design and development may have increased the utility of MoodMission. 

In conclusion, MoodMission is a mental health smartphone app, built using evidence-

based therapeutic techniques, that aims to build its own evidence base as an effective 

intervention. It was designed using recommendations from Bakker et al. (2016) informing a 

behavioral plan using a trigger, action, reward, investment loop (Eyal, 2014). There are many 

potential therapeutic and research uses for MoodMission, and it is anticipated that these 

applications will be developed and evaluated over the coming years.  
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Explanatory Note 

Following the development, usability testing, and pilot evaluation of MoodMission, 

the same evaluation applied to MoodPrism in Chapter 4 was also pursued for MoodMission. 

The following chapter presents a manuscript detailing this evaluation, which was submitted 

for publication in November 2017 and is currently under review. It reports data from 617 

participants and, similar to MoodPrism, relationships were found between app engagement 

and mental health benefits. Mediation analyses were also conducted, however CSE rather than 

ESA was revealed to be a significant source of mental health effects. This supported the 

suggestions of Chapter 1 that reflection-focused apps work via increasing ESA and problem-

focused apps, like MoodPrism, work via increasing CSE. 
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Abstract 

Objective: There is an abundance of evidence supporting the efficacy of computerised 

cognitive behavioral therapy (CBT), but few studies have evaluated mobile applications 

(apps) that provide CBT strategies. This study investigating the relationships between mental 

health outcomes and engagement with a mobile app that recommended short CBT strategies. 

Method: Participants downloaded the MoodMission app from the iOS and Android app 

stores, completed in-app baseline assessments, and final assessments 30 days later. 

Participants reported their mood to MoodMission when they were feeling low or anxious and 

received a list of short CBT strategies to choose from and engage in. Data from 617 

assessment completers (71% female; M age = 27 years) were analysed via hierarchical and 

mediated regressions. Results: App engagement ratings predicted increases in mental well-

being. Mediation analyses revealed that there were indirect effects of app engagement on 

depression, anxiety, and mental wellbeing via the mediator of coping self-efficacy. Subsample 

analyses found this only for participants who were experiencing a moderate level of 

depression or anxiety at the time of the baseline assessment. Mental health literacy and coping 

self-efficacy did not play mediating roles. Conclusions: Engaging with an app that provides 

CBT strategies can increase mental well-being. Increases in coping self-efficacy may mediate 

mental health and well-being effects of the app in individuals experiencing moderate 

depression or anxiety.  

Keywords: Computer/Internet technology; Anxiety; Depression; Mobile; Cognitive 

Behavioral Therapy 

Public Health Significance Statement: There are hundreds of unevaluated mental health apps 

used by millions of smartphone users worldwide, but it is unclear whether these apps can 

produce mental health and well-being benefits. This study presents evidence supporting the 

effectiveness of an app that provides users with short cognitive behavioral therapy strategies.  
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Engagement with a cognitive behavioral therapy mobile phone app predicts changes in mental 

health and well-being: MoodMission 

The ubiquity, portability, and ease of data entry of smartphones makes them ideal 

tools for health and behaviour change interventions (Aung, Matthews, & Choudhury, 2017; 

Dogan, Sander, Wagner, Hegerl, & Kohls, 2017; Wendel, 2013). Simultaneously, the need for 

accessible mental health interventions continues to be dire. Depression has become the top 

cause of disability worldwide (World Health Organization, 2017), and while effective 

psychotherapies for affective disorders are available (Andrews, Cuijpers, Craske, McEvoy, & 

Titov, 2010), the proportion of people who access them is disappointingly low, with 65% of 

Australians who experience a mental health issue not accessing treatment (ABS, 2007).  

Mental health apps (MHapps) aim to provide highly accessible mental health supports 

with a wide range of smartphone-based tools, including guided meditations, thought and 

mood tracking, psychoeducation, and coping skills training (Bakker, Kazantzis, Rickwood, & 

Rickard, 2016). While many MHapps have been developed and released on app stores, very 

few have been empirically validated (Donker et al., 2013; Grist, Porter, & Stallard, 2017; 

Huguet et al., 2016; Sucala et al., 2017).  The mechanisms underlying the purported benefits 

of their use remain unstudied. 

Cognitive behavioural therapy (CBT) is an evidence-based psychotherapy that has 

been successfully translated to self-guided computer-based programs (Andrews & Williams, 

2014), known as computerised CBT (cCBT) or internet CBT (iCBT). Meta-analyses have 

found cCBT effective in treating a range of issues (e.g. Heber et al., 2017; Twomey & 

O’Reilly, 2017) and can serve as an effective transdiagnostic treatment for both anxiety and 

depression (Cuijpers, Cristea, Weitz, Gentili, & Berking, 2016; Newby, Twomey, Yuan Li, & 

Andrews, 2016; Păsărelu, Andersson, Nordgren, & Dobrean, 2017). While the successes of 

cCBT suggest that programs can be effectively translated to delivery via mobile devices 
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(Proudfoot et al., 2013; Watts et al., 2013), the interaction style used with a mobile device is 

fundamentally different to that used with a personal computer (Wendel, 2013). MHapps that 

teach CBT strategies may be effective at improving mental health outcomes, but more studies 

are required to confirm these effects (Callan, Wright, Siegle, Howland, & Kepler, 2017; 

Sucala et al., 2017).  

Among the other relevant CBT-based apps reported in the literature thus far, 

Kinderman et al. (2016) presented data on the effectiveness of Catch It, a CBT-based MHapp 

that coached users in a short cognitive reframing and reflection strategy. Significant increases 

in positive mood and decreases in negative mood were noted when comparing the first and 

second times the app had been used. However, the long term use of the app was not studied, 

so it was unclear whether these effects maintained over, for example, a 30 day period. 

Comparative measurements of depression, anxiety, and mental well-being were also absent. 

Similarly, Meinlschmidt et al. (2016) found that a MHapp that coached 27 male participants 

through CBT-based “micro-interventions” resulted in short term mood improvements, but the 

long term effects of the app were unclear. 

Mohr et al. (2017) reported the efficacy of a suite of “IntelliCare” apps in significantly 

reducing depression and anxiety. Fourteen different apps were developed and 95% of the 

participants downloaded five or more of the IntelliCare apps. Participants also received phone 

calls and text messages to coach their use of the apps. While this study demonstrates the 

theoretical efficacy of using MHapps, the influence of coaching calls should be considered 

before concluding that consumers who independently download MHapps can receive benefits. 

Furthermore, using a suite of 14 individual MHapps rather than a single multipurpose MHapp 

is inconsistent with principles of intuitive app design. It may be overly complex for users to 

navigate between apps, and the prevention of intercommunication between the apps is a major 

shortcoming.  
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Roepke et al. (2015) found that two different versions of the MHapp “SuperBetter”, 

including a version using CBT strategies and one using more general self-esteem and 

acceptance focused strategies, successfully reduced depression symptoms when compared to 

a waitlist group. There was no significant difference between the SuperBetter versions, but no 

measures of app use or app engagement were made, so conclusions were not informed by how 

engaging the participants found the different app versions. 

Participants in all the studies summarized above (Kinderman et al., 2016; 

Meinlschmidt et al., 2016; Mohr et al., 2017; Roepke et al., 2015) were experiencing 

significant depression and/or anxiety symptoms, so it is unclear whether the MHapps would 

be effective for users experiencing subclinical symptoms. This has important implications for 

the recommendation of MHapps to different users. For example, if a MHapp is effective for 

users experiencing mild to moderate symptoms of depression or anxiety, but not as effective 

for those experiencing severe distress, alternative supports should be recommended.  

Practicing coping skills is a central part of CBT (Mennin, Ellard, Fresco, & Gross, 

2013). Coping self-efficacy (CSE) is a measure of an individual’s confidence in their ability 

to engage in coping strategies (Thorne, Andrews, & Nordstokke, 2013) and cope with 

adversity (Chesney, Neilands, Chambers, Taylor, & Folkman, 2006). CSE is positively 

associated with psychological thriving (Sirois & Hirsch, 2013) and negatively associated with 

depression (Philip, Merluzzi, Zhang, & Heitzmann, 2013) and overall psychological distress 

(Benka et al., 2014; Pritchard & Gow, 2012; Smith, Benight, & Cieslak, 2013).  While the 

outcomes of using some CBT-based MHapps have been studied (e.g. Dahne, Kustanowitz, & 

Lejuez, 2017; Huguet et al., 2016), the role of improving CSE to elicit mental health benefits 

remains unclear. Kuhn et al. (2017) conducted a Randomised Controlled Trial (RCT) 

comparing the “PTSD Coach” app, for Post Traumatic Stress Disorder, to a waitlist condition 

over 3 months of treatment. Compared to waitlist participants, PTSD Coach users experienced 
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greater reductions in PTSD and depression symptoms, and greater increases in psychosocial 

functioning. CSE specifically related to PTSD symptoms was also assessed, but no effect of 

the app was found. The authors recommended more research to be done to clarify the 

potential mediating role that CSE plays in the effects of MHapps. 

In addition to CSE, Bakker et al. (2016) detail two other potential mechanisms for 

MHapps to exert positive effects on mental health and well-being, including emotional self-

awareness (ESA) and mental health literacy (MHL). It is theorised that CSE, ESA, and MHL 

may mediate the relationship between engagement in different MHapps and mental health 

outcomes. ESA refers to the ability for an individual to understand and differentiate their own 

emotions, which can result in emotional self-regulation improvements (Barrett, Gross, 

Christensen, & Benvenuto, 2001; Hill & Updegraff, 2012), and positive mental health 

outcomes (O’Toole, Jensen, Fentz, Zachariae, & Hougaard, 2014). MHapps have been 

developed with mood-tracking functionality, and a handful have been studied regarding their 

impact on ESA (Bakker & Rickard, 2017; Kauer et al., 2012; Morris et al., 2010; Rickard, 

Arjmand, Bakker, & Seabrook, 2016). MHL is the “knowledge and beliefs about mental 

disorders which aid their recognition, management or prevention” (p. 182, Jorm et al., 1997), 

which can be gained through psychoeducation interventions (Macrodimitris, Hamilton, 

Backs-Dermott, & Mothersill, 2010). Internet delivered psychoeducation is effective at 

reducing depressive symptoms and distress (Brijnath, Protheroe, Mahtani, & Antoniades, 

2016; Donker, Griffiths, Cuijpers, & Christensen, 2009), and can be embedded into MHapps. 

To measure the effect of using MHapps, some have suggested studying the 

relationship between frequency of app usage and mental health outcomes (Carpenter et al., 

2016). This can help avoid digital placebo effects (Torous & Firth, 2016) and other 

confounding effects present in real-world deployment studies. Bakker and Rickard (2017) 

detail how app engagement may be more useful than raw usage to consider for this 
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relationship. Items on a short feedback questionnaire can be used to measure a user’s 

engagement with the MHapp, and if app engagement ratings are positively associated with 

mental health and well-being outcomes, it suggests the MHapp has efficacy. 

 The current study aimed to investigate the mental health and well-being impacts of 

using a CBT strategy app (“MoodMission”) over a period of 30 days in a community sample, 

including the underlying mechanisms that make it effective, and whether users’ mental health 

status influenced the effects. MoodMission provides users with CBT strategies that they can 

use to cope with low moods and anxiety. Practising such strategies may improve CSE. The 

strategies also have small amounts of integrated psychoeducation, which may increase MHL. 

While the app does have a rudimentary log of past use, this is not optimised in a mood diary 

format, so it was not designed to increase ESA. Considering these features of MoodMission, 

an additional aim of this study was to investigate whether CSE and MHL mediated the 

MHapp’s mental health and well-being effects.  The mediation role of ESA was also explored 

as an alternative to CSE and MHL. 

It was hypothesised that after using MoodMission for 30 days, participant app 

engagement would be associated with an increase in mental well-being and a decrease in 

depression and anxiety symptomatology. Furthermore, these predicted relationships were 

hypothesised to be mediated by increases in CSE and MHL that users experienced while 

using the app, rather than an increase in ESA. It was hypothesised that participants who 

scored in the clinical range on the baseline depression and anxiety measures would experience 

stronger mediated effects than those who scored in the nonclinical range. 

Method 

Participants 

The sample was drawn from data 617 users who had downloaded the app between 

August 2016 and June 2017, and had complete baseline and final assessment data. These 
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users had downloaded MoodMission naturally off the iOS and Android app stores, so were 

not recruited as part of a study and were not necessarily seeking a clinical mental health 

treatment. Age ranged from 13 to 70 (M = 26.9, SD = 10.9), with 151 males, 439 females, and 

27 participants who did not specify their gender. The majority of this sample had completed 

tertiary education (65%) and were currently employed (29% full-time, 34% part-time). 

Materials - App Description 

MoodMission (2017) is an app that was developed to provide users with CBT 

strategies for managing low moods and anxiety. Bakker, Kazantzis, Rickwood and Rickard 

(2017) detailed the development of MoodMission and how it was designed for three primary 

uses: “(1) to provide self-administered prevention and self-help strategies to reduce the risk of 

clinically significant mood and anxiety disorders; (2) to support stepped-care interventions 

(Vogl, Ratnaike, Ivancic, Rowley, & Chandy, 2016; White, 2010) as a platform for access to 

low-intensity intervention for low-level clinical symptoms or sub-clinical symptoms of 

depression and anxiety; and (3) as an adjunct to psychotherapy or other face-to-face 

treatments for mood and anxiety disorders” (p. 7). When users report their low moods or 

anxious feelings to MoodMission, the app provides them with a choice of five CBT strategies 

called “Missions”. Missions are short, easily achievable activities and strategies, taken from 

evidence-based psychotherapies, that aim to soothe users’ distress. Missions are tailored to the 

problem that a user reports, so for example, if a user reports low mood, MoodMission may 

suggest physical exercises (Cooney et al., 2013), behavioural activation activities (Dimidjian, 

Martell, Herman-Dunn, & Hubley, 2014), or gratitude thought experiments (Lambert, 

Fincham, & Stillman, 2012; Sin & Lyubomirsky, 2009). Missions are “intelligently” selected 

based on an adaptive learning algorithm determined by successful past missions the user has 

completed. MoodMission’s intervention therefore supports the user preference for short, 

tailored modules in internet mental health interventions (Batterham & Calear, 2017). 
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MoodMission collected responses from users on several self-report measures at the start of 

use and 30 days later. The surveys deployed by the app are listed in Table 1. 



 

 

Table 1 

Measures Included in MoodMission Assessments 

Measure No of 
Items 

Scale Psychometrics 

Patient Health Questionnaire 
(PHQ-9) 

9 5 point; Not At All (0) to 
Nearly Every Day (4) 

Scores over 10 have good sensitivity (88%) and specificity (88%) for 
diagnosis of major depression by interview. High internal reliability, 
Cronbach’s α = .89 (Kroenke et al., 2001). 

Generalized Anxiety Disorder 
scale (GAD-7) 

7 5 point; Not At All (0) to 
Nearly Every Day (4) 

Scores over 10 have good sensitivity (89%) and specificity (82%) for 
diagnosis of Generalised Anxiety Disorder (GAD) by interview. High 
internal reliability, Cronbach’s α = .92 (Spitzer et al., 2006). 

Warwick-Edinburgh Mental 
Well-being Scale (WEMWBS) 

14 5 point; None Of The Time (1) 
to All Of The Time (5) 

Shares high correlations with measures of life satisfaction and other 
measures of well-being. Has high internal reliability, Cronbach’s α = 
.91 (Tennant et al., 2007). 

Emotional Self-Awareness Scale 
– Revised (ESAS-R) 

30 5 point; Strongly Disagree (0) 
to Strongly Agree (4) 

Internal reliability of this revised scale is high, Cronbach’s α = .90 
(Bakker & Rickard, 2017). 

Coping Self-Efficacy Scale 
(CSES) 

26 11 point; Cannot Do At All (0) 
to Certain Can Do (10) 

Good validity, indicated by significant positive relationships with 
well-being and negative relationships with psychological distress. 
High internal reliability, Cronbach’s α = .95, (Chesney et al., 2006). 

Mental Health Literacy 
Questionnaire (MHLQ) 

25 Mixed No standardised measure of MHL exists, so for MHapp MoodPrism 
Bakker and Rickard (2017) developed a questionnaire using elements 
from measures used in the literature. 

App Engagement Scale 7 5 point; Strongly Disagree (1) 
to Strongly Agree (5) 

Based on items from the well-validated tool for rating health apps, the 
Mobile Application Rating Scale (MARS; Hides et al., 2014). Good 
reliability was found in previous use, Cronbach’s α = .84 (Bakker & 
Rickard, 2017).  
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Procedure 

As detailed in Bakker et al. (2017), MoodMission was developed and made freely 

available on the iTunes and Google Play app stores. To encourage downloads of the app, a 

multiformat promotional effort was made, including social media pages, news articles, blog 

posts, conference and trade show presentations, school and university presentations, and 

printed flyers. 

Participants downloaded the app and completed a series of “onboarding” introductory 

steps. This included completing the baseline assessment, containing the survey measures used 

in this study. After the assessment was completed, MoodMission’s mission suggestion 

features were unlocked and the app encouraged users to access the app when they were 

feeling low or anxious. A series of push notifications on the days following the assessment 

completion were used to remind users to engage with the app. After 30 days of use, 

MoodMission prompted users to complete the final assessment, which included the same 

measures from the baseline assessment, with the addition of the App Engagement Scale. 

Design and Analyses 

A power analysis using G*Power 3 software and based on the smallest effect sizes 

reported by Kuhn et al. (2017) revealed that 90 participants would be required to detect 

effects at 𝛼𝛼=.05. Some data were missing for some participants due to partial assessment 

completions. Missing data were not replaced, and analyses were conducted excluding 

participants with missing data in a listwise fashion. IBM SPSS software was used for all 

analyses, each with bootstrapping using 5000 samples. Preliminary analyses investigated the 

potential confounding influences of Age and Gender on the analyses. For Age, a series of 

partial correlations with the three outcome variables (final scores) were performed, with the 

baselines scores partialled out. Gender, as a categorical variable, instead was included as a 

covariate in a within-subjects ANCOVA. The results determined whether Age or Gender 
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would be included in the main analyses as covariates.  Three hierarchical regressions were 

used to determine total (unmediated) effects between App Engagement and each outcome 

measure, with final depression, anxiety and mental well-being scores as the respective 

outcome variable.  The first step in the hierarchical regression included entry of potential 

confounds identified from preparatory analyses and baseline depression, anxiety or mental 

well-being scores. App Engagement was entered in the second step.    

To investigate the role of mediators, three mediated regression models were used, each 

using one of the three outcome variables; Depression (PHQ-9), Anxiety (GAD-7), and Mental 

Well-being (WEMWBS). Three mediating variables were used in each model; CSE measured 

by the CSES, ESA measured by the ESAS-R, and MHL measured by the MHLQ. As per 

recommendations from Darlington and Hayes’ (2016) and Zhao, Lynch, and Chen’s (2010), a 

significant total (unmediated) effect was not a prerequisite for investigation of mediation 

effects.  This allows the investigation of mediators, even if omitted or opposing mediators are 

masking total or direct effects (Darlington & Hayes, 2016). 

All mediated regression analyses were conducted with the PROCESS plug-in for 

SPSS (Hayes, 2013) using procedures detailed in Field (2013) and Hayes and Rockwood 

(2016). To quantify change over time for each mediator or outcome variable, each analysis 

followed Hayes and Rockwood’s (2016) recommendations to use baseline scores as 

covariates and final (post-30 days of app use) scores as outcome variables. This avoids “self-

selection”, regression to the mean, and other biases found in other techniques, such as the use 

of difference scores.  Regardless, when baseline and final scores are highly correlated (as was 

the case for this sample; see Appendix A), this approach often yields a similar output to using 

difference scores (Vickers & Altman, 2001).  For ease of interpretation, reported regressions 

refer to ‘Depression’, ‘Anxiety’ or ‘Mental Well-being’ scores, but all take baseline scores 
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into account and therefore operationalize change over the 30 day app use period.  All Beta (β) 

statistics reported in the regressions are standardised effect sizes. 

Three subsamples based on baseline measures of clinical symptomatology were 

identified. The Nonclinical subsample scored 9 or under on both the baseline PHQ-9 and the 

GAD-7. Guidelines for the PHQ-9 (Kroenke, Spitzer, & Williams, 2001) and the GAD-7 

(Spitzer, Kroenke, Williams, & Löwe, 2006) both list 10 to 14 as in the “moderate” range, so 

the Moderate-clinical subsample scored between 10 and 14 on either the baseline PHQ-9 or 

GAD-7, but not both. The Severe-clinical subsample scored 15 or over on the PHQ-9 or 

GAD-7, or scored 10 or over on both PHQ-9 and GAD-7 to account for those participants 

experiencing comorbid depression and anxiety.   

Results 

The data were inspected and cleaned to ensure that assumptions for linear regression 

were met. Participants with missing data and outlying cases ±3SDs from the mean were 

excluded, leaving 617 participants for the subsequent analyses. Durbin-Watson statistics were 

found to be above specified limits for all regressions, suggesting independence of errors 

(Durbin & Watson, 1951). All variance inflation factors (VIFs) were between 1.0 and 1.1, and 

tolerance statistics > .9, suggesting an absence of multicollinearity (Field, 2013). Each 

outcome variable’s residuals were inspected to confirm homoscedasticity and normally 

distributed errors. 

Descriptive Results 

Means, standard deviations (SD), and 95% confidence intervals (CI) for each 

subsample and the whole sample are displayed in Table 2. 



 

 

Table 2 
Descriptive Statistics for Each Analysis Group and Results from Paired Samples t-tests Comparing Baseline and Final Scores 

*p = .05, **p = .01

  Nonclinical (n=144) Moderate-clinical (n=123) Severe-clinical (n=350) Whole Sample (n=617) 
  Mean (SD) 95% CI t Mean (SD) 95% CI t Mean (SD) 95% CI t Mean (SD) 95% CI t 

PHQ-9 
  

 
  

 
  

 
  

 
Baseline 5.75 (2.21) [5.38, 6.10] 5.75** 10.76 (2.35) [10.33, 11.18] 1.13 16.90 (4.23) [16.46, 17.34] 4.49** 13.07 (5.86) [12.60, 13.53] 1.49 
Final 7.72 (4.44) [6.99, 8.45]  10.28 (4.65) [9.46, 11.11]  15.75 (5.58) [15.16, 16.32]  12.79 (6.23) [12.30, 13.28]  
GAD-7 

  
 

  
 

  
 

  
 

Baseline 4.90 (2.44) [4.49, 5.29] 4.21** 7.92 (2.81) [7.42, 8.40] 1.37 12.99 (4.18) [12.55, 13.42] 2.45* 10.09 (4.99) [9.69, 10.49] 0.40 
Final 6.22 (4.09) [5.57, 6.90]  8.45 (4.42) [7.66, 9.25]  12.39 (4.77) [11.88, 12.88]  10.16 (5.26) [9.76, 10.57]  
WEMWB
S 

  
 

  
 

  
 

  
 

Baseline 45.52 (6.82) [44.44, 46.66] 3.82** 39.79 (6.03) [38.70, 40.84] 1.17 33.64 (6.71) [32.94, 34.34] 5.27** 37.64 (8.25) [36.99, 38.30] 2.60** 
Final 43.17 (8.31) [41.79, 44.51]  40.54 (8.45) [39.07, 42.01]  35.74 (8.45) [34.86, 36.60]  38.43 (8.99) [37.72, 39.15]  
CSES 

  
 

  
 

  
 

  
 

Baseline 162.25 (36.57) [156.38, 168.17] 0.75 149.51 (28.99) [144.42, 154.68] 0.02 129.07 (34.26) [125.54, 132.58] 0.01 140.89 (36.64) [138.02, 143.82] 0.36 
Final 160.53 (35.24) [154.69, 166.22]  149.45 (34.35) [143.36, 155.54]  129.06 (37.97) [125.14, 132.97]  140.47 (39.02) [137.45, 143.60]  
ESAS 

  
 

  
 

  
 

  
 

Baseline 43.44 (10.64) [41.68, 45.15] 5.49** 46.07 (10.29) [44.26, 47.82] 1.55 51.40 (10.39) [50.31, 52.46] 6.74** 48.48 (10.97) [47.58, 49.32] 1.55 
Final 50.64 (7.77) [49.37, 51.92]  48.19 (7.55) [46.85, 49.51]  45.90 (37.17) [45.09, 46.74]  47.47 (8.16) [46.83, 48.11]  
MHLQ 

  
 

  
 

  
 

  
 

Baseline 15.57 (2.44) [15.19, 15.96] 0.41 15.26 (2.47) [14.83, 15.69] 0.35 14.77 (2.69) [14.48, 15.04] 1.65 15.05 (2.61) [14.85, 15.25] 1.30 
Final 15.64 (2.62) [15.22, 16.05]  15.20 (2.66) [14.72, 15.65]  14.95 (2.57) [14.68, 15.22]  15.16 (2.61) [14.94, 15.37]  
App Engagement 

 
 

  
 

  
 

  
 

Final 26.67 (4.44) [25.91, 27.39]  27.11 (4.02) [26.40, 27.82]  27.06 (3.94) [26.66, 27.47]  26.98 (4.08) [26.66, 27.30]  
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Potential Confounds 

Age and gender were considered as potentially confounding variables for each of the 

regression analyses. Partial correlations (with baseline Depression, Anxiety or Mental Well-

being scores partialled out respectively) revealed that Age yielded significant relationships 

with Depression (PHQ-9), r (614) = -.160, p < .001, and Anxiety (GAD-7), r (614) = -.123, p 

= .002, but not Mental Well-being (WEMWBS), r (614) = .045, p = .260. No significant 

effects were observed for Gender, as it was a non-significant covariate for Depression (PHQ-

9), F (1, 413) = .34, p = .563, ηp
2 = .001, Anxiety (GAD-7), F (1, 413) = 1.64, p = .201, ηp

2 = 

.004, and Mental Well-being (WEMWBS), F (1, 413) = 1.92, p = .167, ηp
2 = .005. 

Significance did not change with the exclusion of participants who selected “Other” for 

gender. Based on these results, Age was controlled in the first step of each regression 

analysis. To ensure suitability for further investigation and adequate relatedness between 

baseline and final measures, correlations between each of the variables were calculated and 

inspected (see Appendix A). A univariate ANOVA revealed no significant differences in App 

Engagement between the Nonclinical, Moderate-clinical, and Severe-clinical subsamples, F 

(2, 614) = .54, p = .586, ηp
2 = .002. 

Total (unmediated) Effects 

Hierarchical regressions (controlling for the age confound, and baseline scores) on the 

whole sample demonstrated that App Engagement significantly predicted an increase in 

Mental Well-being scores, ΔF(1, 613) = 16.92, p < .001, ΔR2=.017. However, App 

Engagement did not significantly predict changes in Depression, ΔF (1, 613) = .62, p = .430, 

ΔR2 = .001, or Anxiety, ΔF (1, 613) = .11, p = .742, ΔR2 < .001. When split into Nonclinical, 

Moderate-clinical, and Severe-clinical subsamples, the same was found, with App 

Engagement significantly predicting Well-being (Nonclinical: ΔF(1, 140) = 4.49, p = .036, 

ΔR2 = .021 ΔF(1, 140) = 4.49, p = .036, ΔR2 = .021; Moderate: ΔF(1, 119) = 4.75, p = .031, 
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ΔR2 = .026; Severe: ΔF(1, 613) = 7.013, p = .008, ΔR2=.014), but not Depression 

(Nonclinical: ΔF (1, 140) = .08, p = .782, ΔR2 < .001; Moderate: ΔF (1, 119) = .55, p = .458, 

ΔR2 =.004; Severe: ΔF (1, 346) = .54, p = .464, ΔR2 = .001), or Anxiety (Nonclinical: ΔF (1, 

140) = .51, p = .477, ΔR2 = .003; Moderate: ΔF (1, 119) = .80, p = .374, ΔR2 = .006; Severe: 

ΔF (1, 346) = .27, p = .602, ΔR2 = .001). 

Mediation Analyses 

Mediation analyses were first performed for the whole sample (N=617), even in the 

absence of significant total effects for Depression and Anxiety (as per Zhao et al, 2010). 

There were significant standardised indirect effects of App Engagement through CSE for 

Depression, β = -.063, 95% CI [-.100, -.031] (Figure 1A), Anxiety, β = -.058, 95% CI [-.094, 

-.027] (Figure 1B), and Mental Well-being, β = .085, 95% CI [.041, .133] (Figure 1C). A 

significant positive relationship between App Engagement and MHL was also observed in 

each regression. All other direct and indirect effects were not significant. 
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Figure 1. Whole sample mediated regression model using App Engagement ratings as the 

predictor and (A) Depression (PHQ-9), (B) Anxiety (GAD-7), and (C) Mental Well-being 

(WEMWBS) scores as the outcome. Note: bolded coefficients indicate significance, p < .05 
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Following the analyses of the whole sample, mediated regressions were pursued 

independently for the Nonclinical (n=144), Moderate-clinical (n=123), and Severe-clinical 

(n=350) subsamples. In the Nonclinical subsample, no direct or indirect effects were found to 

be significant in the regressions for Depression (Figure 2A) or Anxiety (Figure 2B). However, 

a significant mediation effect for Mental Well-being (Figure 2C) was found for CSE, with a 

standardised indirect effect of β = .103, 95% CI [.002, .221]. No other direct or indirect 

effects were significant for Mental Well-being. 
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Figure 2. Nonclinical subsample mediated regression model using App Engagement ratings 

as the predictor and (A) Depression (PHQ-9), (B) Anxiety (GAD-7), and (C) Mental Well-

being (WEMWBS) scores as the outcome. Note: bolded coefficients indicate significance, p < 

.05 
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In the Moderate-clinical subsample, there were significant mediation effects for CSE 

in all three regressions, with standardised indirect effects of β = -.173, 95% CI [-.291, -.080] 

for Depression (Figure 3A), β = -.195, 95% CI [-.326, -.094] for Anxiety (Figure 3B), and β = 

.221, 95% CI [.114, .345] for Mental Well-being (Figure 3C). No other direct or indirect 

effects were found significant. 
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Figure 3. Moderate-clinical subsample mediated regression model using App Engagement 

ratings as the predictor and (A) Depression (PHQ-9), (B) Anxiety (GAD-7), and (C) Mental 

Well-being (WEMWBS) scores as the outcome. Note: bolded coefficients indicate 

significance, p < .05 
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In the Severe-clinical subsample, there were no significant direct or indirect effects in 

any of the three regressions. However, there were significant positive relationships observed 

between App Engagement and MHL in all three regressions. There were also significant 

negative relationships between CSE and Depression, and CSE and Anxiety, and a significant 

positive relationship between CSE and Mental Well-being. A summary of the presence of 

direct and indirect effects from all regressions is presented in Table 3. 
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Figure 4. Severe-clinical subsample mediated regression model using App Engagement 

ratings as the predictor and (A) Depression (PHQ-9), (B) Anxiety (GAD-7), and (C) Mental 

Well-being (WEMWBS) scores as the outcome. Note: bolded coefficients indicate 

significance, p < .05 
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Table 3 
Presence of Total, Direct and Indirect Effects of App Engagement on Each Outcome Variable 

for Each Group 

 

X not significant,  significant (p<.05), # approaching significance (p<.10).  

Outcome variable 

Total effect of 

App Engagement 

(Unmediated) 

Indirect effect via 

mediator 

Direct 

effect when 

mediators 

added ESA CSE MHL 

Whole sample      

Depression X X  X # 

Anxiety X X  X # 

Mental Well-being  X  X X 

Nonclinical subsample      

Depression X X X X X 

Anxiety X X X X X 

Mental Well-being  X  X X 

Moderate-clinical subsample      

Depression X X  X X 

Anxiety X X  X X 

Mental Well-being  X  X X 

Severe-clinical subsample      

Depression X X X X X 

Anxiety X X X X X 

Mental Well-being  X X X X 
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Discussion 

This study aimed to assess whether engaging with MoodMission, a MHapp that 

intelligently suggested CBT strategies, predicted improvements in mental health (depression 

and anxiety) and well-being. The primary finding was that app engagement predicted 

improvements in mental well-being, and this relationship was mediated by CSE for all but the 

severely clinical subsample. 

It was also found that while app engagement did not directly predict reductions in 

depression and anxiety, a mediated pathway was identified via CSE for the whole community 

sample and the moderately clinical subsample. ESA and MHL did not act as mediators for 

any of the app engagement relationships. This suggests that, for users experiencing moderate 

levels of depression and anxiety, engaging with MoodMission improved CSE, which 

subsequently decreased depression and anxiety. However, the lack of a direct effect suggests 

that there may be other interpretations, such as the presence of an unmeasured, conflicting 

mediator nullifying the direct effect (Darlington & Hayes, 2016). More research is needed to 

explore other possible mediators and clarify why there was no direct effect observed. 

It was noted that the depression and anxiety scores increased between baseline and 

final assessments in the nonclinical group. There was no relationship between app 

engagement and increasing depression or anxiety in the nonclinical group, so this difference 

between baseline and final assessments should be interpreted a result of measurement effects 

like regression to the mean, rather than an effect of the app intervention. The nonclinical 

group was comprised of participants who initially scored low on the depression and anxiety 

measures and due to floor effects in those measures, there was a much higher chance of their 

score increasing rather than decreasing on a subsequent assessment. This highlights the 

importance of investigating the relationship between app engagement and change in 

depression or anxiety, or including some sort of control group. Many studies of MHapp 
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interventions recruit participants who are experiencing clinical symptoms at baseline (e.g. 

Kinderman et al., 2016; Meinlschmidt et al., 2016; Mohr et al., 2017; Roepke et al., 2015), 

and due to measurement effects and regression to the mean, there is an above average 

likelihood of scores decreasing rather than increasing. 

These findings support the use of MoodMission to improve mental well-being, 

regardless of the users’ clinical status. When accounting for clinical status, mediated effects 

on depression and anxiety levels were only observed for moderately clinical users. A possible 

explanation for this is that nonclinical users already had low levels of depression and anxiety, 

and increasing CSE did not detectably lowered them further, and severely clinical users 

required a more intensive intervention to improve their CSE and reduce their depression and 

anxiety. This lack of effect on depression and anxiety for users experiencing severe levels of 

these disorders suggests that MoodMission should not be recommended as a standalone 

treatment, and demonstrably effective therapies such as CBT with a psychologist should still 

be sought first. There may also be other advantages of using MoodMission for this subsample 

that were not detected in this study. For example, MoodMission may change the attitude 

towards help-seeking for severely clinical users, as they receive notifications about seeking 

professional support, or it may have relapse prevention effects. In addition, the app may have 

preventative effects for users who are not currently experiencing depression or anxiety, but 

the 30-day window of assessment used in this study was too short to detect these.  

Previously developed iCBT interventions, such as MoodGYM, were designed as 

clinical interventions for diagnosed disorders. As such MoodGYM had significant treatment 

effects for depression, g = 0.36, 95% CI = 0.17-0.56, and anxiety, g = 0.57, 95% CI = 0.20-

0.94 (Twomey & O’Reilly, 2017). The adherence rates for the thousands of MoodGYM users 

that used the intervention outside of an experimental context was extremely low, and less than 

7% of users progressed past the first two sessions (Christensen et al., 2006), compared to 
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within experimental contexts when adherence ranged between 10-100%. All data collected in 

the current study was outside of an experimental context, with participants naturally 

discovering and downloading the app from the public app store. MoodMission, and apps like 

it, are designed to be low-intensity and preventative supports for a range of problem 

severities, including routine, everyday low moods and anxious feelings. As such the expected 

treatment effects are much smaller, and expected adherence rates much lower.   

Bakker and Rickard (2017) conducted a study using the self-monitoring MHapp 

MoodPrism with the same measures and methodologies reported in the current study. 

MoodPrism enabled users to track their moods over time by completing daily surveys and 

creating an interactive, colourful mood diary. Findings suggested that engaging with 

MoodPrism significantly decreased depression and anxiety, and increased mental well-being. 

Additionally, it was hypothesised that engaging with MoodPrism’s reflection-focussed 

features would promote gains in ESA, and so ESA would serve as a mediator between app 

engagement and mental health and well-being outcomes. However, it was found that this was 

only the case for individuals who scored 15 or over on the PHQ-9 or GAD-7 measures, the 

same as the current study’s Severe-clinical subsample. ESA was not a significant mediator for 

individuals who scored under this on the depression and anxiety measures. 

 Bakker et al. (2016) suggests three different types of MHapps; goal-focussed MHapps 

are designed to improve CSE by recommending activities and active coping skills, reflection-

focussed MHapps are designed to improve ESA by using self-monitoring features, and 

education-focussed MHapps are designed to improve MHL by supplying users with mental 

health information. MoodMission’s main function is the recommendation of CBT strategies, 

so it best fits into the goal-focussed category.  While MoodPrism was a reflection-focussed 

MHapp, MoodMission contains features that lends to a goal-focussed MHapp design, so the 

role of CSE as a mediator was expected. However, while the mediation effects of ESA were 



CHAPTER 6 
 

 
146 

observed for MoodPrism participants in the Severe-clinical range, MoodMission participants 

in this range did not experience any measured effects of engaging with the app. This suggests 

that reflection-focussed features, such as those used in MoodPrism, may be better suited to 

users who are severely depressed or anxious, whereas goal-focussed features, such as those 

used in MoodMission, may be more useful for users who are experiencing moderate levels of 

depression or anxiety. More research is needed to directly compare these features across 

different groups and different circumstances. A RCT contrasting the effects of MoodPrism 

and MoodMission, along with other experimental conditions, is currently underway. A 

systematic comparison between these different MHapps will further illuminate the 

mechanisms underlying MHapp effects. 

 MoodMission is designed to be accessed when the user is experiencing low moods or 

anxious feelings. This may explain why there was no effect of app engagement on depression 

or anxiety for participants who were not already experiencing significant depression or 

anxiety symptoms. These users may not have been able to use the Missions to meaningfully 

decrease their emotional distress, as they were experiencing fewer episodes of less severe 

distress. There may have also been a floor effects of the PHQ-9 and GAD-7 measures to 

detect further reductions in depression and anxiety. The finding that these users experienced 

significant, measurable effects of app engagement on mental well-being support this theory, 

as there would be less of a ceiling effect on this measure. 

 There is a perception among some health and mental health practitioners that 

smartphone use has detrimental mental health outcomes. However, research has linked only 

non-social use of smartphones to depression and anxiety (Elhai, Levine, Dvorak, & Hall, 

2017), highlighting that it is not the devices themselves that cause issues, but the way they are 

used. Further support for this comes from the results from this study, which suggest that using 
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the features of a MHapp can result in reductions in depression and anxiety, and improvements 

in mental well-being. 

 This study suggests that engagement with MoodMission, a goal-focussed MHapp that 

intelligently suggests CBT strategies to users, is related to improvements in coping self-

efficacy, which in turn is related to improvements in mental health and well-being. This is 

particularly relevant for moderately depressed or anxious users. These findings contrast with 

those from reflection-focussed apps like MoodPrism (Bakker & Rickard, 2017), which work 

through the mediator of emotional self-awareness. Considering the clinical potential of 

MHapps (van Os et al., 2017) and the paucity of research in the area (Donker et al., 2013; 

Grist et al., 2017), these findings are important for the development, promotion, and 

refinement of effective MHapps. More work is required to compare the efficacy of 

MoodMission to other MHapps and control conditions, and to investigate different contexts of 

its potential use. 
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Correlations Between Measures Calculated from the Whole Sample 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: * p <.05; ** p <.01 

Variable 
 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1. App Engagement 
r 1              
p               

2. Baseline PHQ-9 
r .010 1             
p .811              

3. Final PHQ-9 
r -.009 .688** 1            
p .817 <.001             

4. Baseline GAD-7 
r .027 .626** .468** 1           
p .495 <.001 <.001            

5. Final GAD-7 
r .012 .493** .665** .628** 1          
p .761 <.001 <.001 <.001           

6. Baseline WEMWBS 
r .059 -.720** -.575** -.494** -.421** 1         
p .144 <.001 <.001 <.001 <.001          

7. Final WEMWBS 
r .162** -.441** -.675** -.275** -.516** .618** 1        
p <.001 <.001 <.001 <.001 <.001 <.001         

8. Baseline CSES 
r .184** -.520** -.455** -.343** -.314** .650** .494** 1       
p <.001 <.001 <.001 <.001 <.001 <.001 <.001        

9. Final CSES 
r .229** -.434** -.556** -.277** -.448** .552** .691** .708** 1      
p <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001       

10. Baseline ESAS-R 
r -.078 .369** .337** .199** .232** -.481** -.374** -.534** -.460** 1     
p .052 <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001      

11. Final ESAS-R 
r .032 -.292** -.313** -.216** -.248** .311** .303** .273** .306** -.430** 1    
p .432 <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001     

12. Baseline MHLQ 
r .018 -.102* -.074 -.105** -.039 .102* .042 .104* .066 -.155** .095* 1   
p .648 .011 .067 .009 .337 .011 .293 .010 .102 <.001 0.018    

13. Final MHLQ 
r .067 -.088* -.070 -.100* -.062 .095* .049 .089* .049 -.173** .095* .682** 1  
p .098 .028 .082 .013 .125 .018 .221 .027 .229 <.001 0.018 <.001   

14. Age 
r -.060 -.167** -.229** -.189** -.213** .183** .148** .146** .114** -.261** .230** .234** .242** 1 
p .140 <.001 <.001 <.001 <.001 <.001 <.001 <.001 .005 <.001 <.001 <.001 <.001  
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Explanatory Note 

As detailed in Chapter 1, MHapps require thorough evaluation through experimental 

trials. The papers presented in Chapters 4 and 6 investigated the relationships between app 

engagement and mental health outcomes in participants who naturally found and downloaded 

the apps off the public app store. The findings supported the real-world effectiveness of 

MoodPrism and MoodMission. To further investigate the apps’ efficacy, a randomised 

controlled trial (RCT) was designed and pursued. 

 The following chapter presents a manuscript submitted for publication in February 

2018, and resubmitted to respond to reviewer feedback in May 2018. It details a RCT that 

was conducted following the release of both MoodPrism and MoodMission. An additional 

MHapp was sought to be included in the RCT to enable comparison to an existing 

intervention. MoodKit was the MHapp that was chosen, based on its quality and its structure 

as a “toolbox style” intervention, offering a number of tools to users in an unguided format. 

MoodKit’s tools are similar to those contained within MoodPrism and MoodMission, but 

they are deployed in a less directive behavioural plan, enabling comparisons to MoodPrism’s 

and MoodMission’s behavioural plans. In line with journal requirements, the study adhered 

to CONSORT guidelines (see Figure 1 in the manuscript). 

 Data from 226 participants was analysed to draw conclusions that using any of the 

three MHapps provided mental health benefits, in comparison to the waitlist control 

condition. Mediation analyses were also performed and resulted in different conclusions to 

those of Chapter 4. CSE rather than ESA was a significant mediator for all apps, including 

MoodPrism. 
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Abstract 

Many smartphone applications (apps) for mental health (MHapps) are available to the public. 

However, few have been the subject of a randomized controlled trial (RCT), and the change 

processes that are hypothesized to mediate claimed effects have not been previously studied. 

This RCT compared the efficacy of three publicly available MHapps to a waitlist control 

condition in a community sample, in which no MHapp was provided. The three MHapps 

included cognitive behavioural therapy (CBT) toolkit app MoodKit, mood tracking app 

MoodPrism, and CBT strategy app MoodMission. Participants were randomly allocated to 

each condition, completed a baseline assessment, downloaded their allocated MHapp, and 

completed a second assessment 30 days later, with n = 226 included in final analyses (81% 

female; M age = 34 years). Compared to the control condition, all MHapp groups 

experienced increases in mental wellbeing, MoodKit and MoodMission groups experienced 

decreases in depression, and no groups experienced effects on anxiety. Mediated regressions 

revealed that increasing coping self-efficacy, rather than emotional self-awareness or mental 

health literacy, was the underlying process contributing to effects on mental health for all 

three MHapps. MHapps appear to be an effective solution for improving public mental 

health, notably by improving users’ confidence in their ability to cope. 

Keywords: Technology; Anxiety; Depression; Cognitive Behavioral Therapy; Randomized 

Controlled Trial; Mobile 
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A Randomised Controlled Trial of Three Smartphone Apps for Enhancing Public Mental 

Health 

Depression and anxiety disorders are highly prevalent, with depression being the 

leading cause of global disease burden and disability (World Health Organization, 2017). 

However, treatment access is generally poor; while 18.1% of adults in the United States 

experience an anxiety disorder every year, only 36.9% received treatment (Kessler, Chiu, 

Demler, Merikangas, & Walters, 2005), and 4.3% are diagnosed with a Major Depressive 

Episode, with 65.3% receiving treatment (Ahrnsbrak, Bose, Hedden, Lipari, & Park-Lee, 

2017).  

Self-guided preventative interventions, classified under the broad term “low-intensity 

interventions”, use fewer economic and clinical resources which are predominantly self-

guided and can be used for preventative purposes (Bennett-Levy, Richards, & Farrand, 

2010). Examples include workbooks, websites, and digital therapies, which can be efficient 

and effective when core dimensions in psychopathology common to both anxiety and 

depression are targeted (Barlow et al., 2017). Self-guided interventions are part of a stepped-

care approach, which prioritizes “high intensity” psychological interventions (e.g. 

psychotherapy and psychoactive medications) for those with the greatest distress and clinical 

need, and “low intensity interventions” for those who may not require one-on-one clinician 

support (van Straten, Hill, Richards, & Cuijpers, 2015). However, emotional disorders 

continue to have high prevalence and represent significant public health and global economic 

burden (Whiteford et al., 2013). Low-intensity interventions show promise (Williams & 

Martinez, 2008), but new modes of delivery including those that do not require clinician 

support are required to increase their accessibility. Thus, smartphone applications (apps) for 

mental health (MHapps) represent a compelling new delivery mode for self-guided 

psychological interventions in prevention and stepped-care. 
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MHapps have a number of advantages over traditional intervention paradigms, 

including financial affordability, anonymity, context and geographic flexibility, and ease of 

feedback data collection for the intervention developers (Vogl, Ratnaike, Ivancic, Rowley, & 

Chandy, 2016). However, as more MHapps become available to the public, so does the need 

to rigorously evaluate them as therapeutic tools (Donker et al., 2013). Firth et al. (2017a) 

conducted a meta-analysis on 18 randomized controlled trials (RCTs) assessing 22 different 

smartphone-delivered interventions for depression, and found significant reductions in 

depressive symptoms for apps compared to controls across the 3414 participants (g = 0.38, 

95% CI = 0.24-0.52). Similar support for anxiety MHapps was found in Firth et al.’s (2017b) 

meta-analysis of nine RCTs on smartphone-delivered interventions for anxiety, with 

significantly greater reductions in anxiety symptoms compared to controls across the 1837 

participants (g = 0.33, 95% CI = 0.17-0.48). Sixteen of the 27 RCTs included in both meta-

analyses used waitlist control conditions, in which no alternative intervention was provided. 

However, a number of limitations were noted across the existing RCTs, particularly limiting 

ecological validity. These include an overreliance on clinical samples, involve clinician-

delivered feedback, or use of MHapps that are not available to the public, and a lack of 

investigation into the mechanisms underlying mental health benefits. Each of these 

limitations is discussed in turn to inform the design of the current study.  

Clinical and Community Samples 

The majority of MHapp RCTs have examined clinical samples, with elevated levels 

of anxiety or depression (Donker et al., 2013). However, the main implementation strengths 

and population-level utility of MHapps lie in preventative or stepped-care use (Bakker, 

Kazantzis, Rickwood, & Rickard, 2016; Grist, Porter, & Stallard, 2017; Nicholas, Larsen, 

Proudfoot, & Christensen, 2015), and the significant effects observed for clinical samples 

may not be generalized to the broader population. Few MHapp RCTs have used community 
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samples, and these have limited findings. For example, Howells, Ivtzan, and Eiroa-Orosa 

(2014) found only a small effect of a mindfulness app on depression after 10 days in a 

community sample (87 % female; age M = 40, SD = 11), g = 0.38i, 95% CI = 0.02-0.74, and 

no significant effects were found on satisfaction with life, flourishing (social-psychological 

prosperity and subjective positive wellbeing) or negative affect. Larger effect sizes have been 

found in RCTs using depressed clinical samples and MHapp interventions that target 

psychological dysfunction (e.g., g = 1.12ii, 95% CI = 0.81-1.42, Roepke et al., 2015). More 

investigation is needed into the effects of similar interventions on depression and anxiety in 

community samples. 

Clinician Contact 

Meta-analysis has revealed that MHapp interventions involving contact with a 

clinician to receive in-person feedback about their use of the app have had significantly 

smaller effects, g = 0.14, 95% CI = -0.08-0.35, than MHapps used as stand-alone 

interventions without in-person feedback, g = 0.47, 95% CI = 0.30-0.63 (Firth et al., 2017a). 

It was speculated that this is partially due to the more integrated, comprehensive nature of 

apps that do not require in-person sessions. Automated stand-alone interventions, which do 

not involve clinician contact, also require fewer resources to maintain, provide greater 

privacy, and may encourage a greater sense of autonomy for the individual (Anton & Jones, 

2017). However, the intervention paradigms used may be more experimental and novel, 

warranting deeper investigation.  

Accessibility of MHapps 

 The population-level utility and accessibility of stand-alone MHapps is maximized 

when they are available to the public. While some apps are available for immediate download 

and use from the iOS and Android app stores, others are only accessible through referral from 

a researcher or clinical service. Of the 22 MHapps that Firth et al. (2017a, 2017b) reviewed, 
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only six were available for public download on the iOS or Android app stores. There is an 

ethical responsibility for app developers to demonstrate that their mental health claims are 

supported by scientific and meaningful evidence, but the number of publically available 

MHapps that make claims of mental health improvements far outweighs the number of 

MHapps that have supporting evidence and robust experimental research studies. MHapps 

are capable of automatically collecting outcome data from users, which can be used in 

research and to guide improvements to interventions (Bakker et al., 2016; Nicholas et al., 

2015). 

Mechanisms Underlying the Mental Health Benefits of MHapps 

Most MHapp studies have focused on proximal measures of mental ill health, such as 

depression and anxiety symptomatology. Fewer have incorporated measures of positive 

mental health wellbeing, which is an important factor in comprehensive assessment of mental 

health and functioning (World Health Organization, 2004; Slade, 2010; Hofmann, 2015).  

Fewer still have investigated secondary factors that reflect common therapeutic processes in 

cognitive behavioural therapy (CBT), and are malleable, such as emotional self-awareness 

(ESA; Kauer et al., 2012), coping self-efficacy (CSE; Chesney, Neilands, Chambers, Taylor, 

& Folkman, 2006), or mental health literacy (MHL; Jorm, 2012). ESA is an individual’s 

ability to comprehend their own emotions, leading to positive mental health outcomes 

(O’Toole, Jensen, Fentz, Zachariae, & Hougaard, 2014) via emotion self-regulation 

improvements (Barrett, Gross, Christensen, & Benvenuto, 2001; Hill & Updegraff, 2012). 

CBT commonly incorporates objective tracking of emotional states, and MHapps with mood-

tracking functionality can improve ESA (Bakker & Rickard, 2017a; Kauer et al., 2012; 

Morris et al., 2010; Rickard, Arjmand, Bakker, & Seabrook, 2016). CSE is a measure of an 

individual’s confidence in their coping ability (Thorne, Andrews, & Nordstokke, 2013). 

Increasing CSE through practicing coping skills is fundamental in CBT (Mennin, Ellard, 
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Fresco, & Gross, 2013), and has beneficial effects on psychological thriving (Sirois & Hirsch, 

2013), depression (Philip, Merluzzi, Zhang, & Heitzmann, 2013) and psychological distress 

(Benka et al., 2014; Pritchard & Gow, 2012; Smith, Benight, & Cieslak, 2013). MHL is an 

individual’s understanding of mental disorders, which can lead to mental health 

improvements via recognition, prevention, or management of dysfunction (Jorm, 2012). 

Psychoeducation is the part of CBT that aims to increase MHL, and psychoeducation is 

effective at reducing depressive symptoms and distress when delivered via technology 

(Brijnath, Protheroe, Mahtani, & Antoniades, 2016; Donker, Griffiths, Cuijpers, & 

Christensen, 2009). Investigating secondary measures, such as ESA, CSE, and MHL, may 

reveal the treatment processes that underpin change in the more proximal primary measures 

(Hayes & Hofmann, 2017, 2018; Kazantzis et al., in press), as they more closely represent the 

skills that MHapps teach individuals (Kazantzis, 2018). While there are numerous positive 

mental health factors that could mediate the effect of MHapps, ESA, CSE and MHL were 

selected for investigation in the current study given their close relationships with CBT change 

mechanisms (Mennin et al., 2013) and based on recommendations outlined in Bakker et al. 

(2016). 

 MoodPrism (2016), MoodMission (2017), and MoodKit (2016) are three MHapps 

that are: a) CBT-based and include features that may increase ESA, CSE, and MHL; b) 

designed for transdiagnostic use, by individuals who meet partial or full diagnostic criteria 

for a range of emotional disorders; c) capable of preventative and stepped-care support; d) 

completely self-guided; and e) currently available in public app stores. The three apps include 

different therapeutic techniques and tools that target different mechanisms for promoting 

mental health.  

MoodPrism is a self-monitoring mood-tracking app that prompts users to report their 

emotional state daily via a short survey. Users can review their mood diary, which displays 
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their mood and emotional health over time, and the app provides relevant links to mental 

health resources. Bakker and Rickard (2017a) found that users who were more engaged with 

MoodPrism experienced greater decreases in depression and anxiety, and greater increases in 

mental wellbeing. The observed mental health improvements were found to be partially 

mediated by ESA, suggesting that one means by which MoodPrism’s mood-tracking features 

were beneficial to users was by increasing emotional self-reflection.  

MoodMission is an app that recommends CBT strategies in response to user-reported 

low moods and anxious feelings. Users input their current emotional distress and 

MoodMission provides a tailored list of five CBT-based activities, called “Missions”, from 

which to choose. Practicing the strategies in these Missions can improve an individual’s 

confidence in their ability to cope with stressors and increase CSE (Chesney et al., 2006). 

Data from 617 MoodMission users demonstrated that the mental health improvements 

associated with engaging with MoodMission were mediated by gains in CSE (Bakker & 

Rickard, 2017b). 

MoodKit is a CBT-based app that contains four main tools: a collection of activities, a 

thought checker, a mood tracker, and a journal. MoodKit’s activities are hypothesized to 

engage CSE, while the other reflective features may engage ESA as a mediator for mental 

health improvements. Unlike MoodPrism (Bakker & Rickard, 2017a) and MoodMission 

(Bakker & Rickard, 2017b), which were recently developed and released, MoodKit was 

released in 2012, and remains untested. Additionally, MoodKit uniquely deploys its features 

in an unstructured, unprompted way, and was therefore included in the study as a toolbox-

style intervention, used by participants to access tools at their unguided discretion.  

MoodPrism, MoodMission, and MoodKit each contain psychoeducational features 

and information about mental health, so may additionally increase MHL (Brijnath et al., 

2016). Research to date has not yet identified the features or mechanisms of MHapps which 
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may contribute most to mental health outcomes (Firth et al., 2017a, 2017b). Comparing the 

mediating effects of ESA, MHL, and CSE across three different MHapps may clarify the 

transdiagnostic mechanisms engaged by various MHapp features. 

 Evidence is accumulating to support the efficacy of MHapps (Firth et al., 2017a, 

2017b), but studies of their utility in nonclinical, community populations suffer from 

shortcomings such as lack of control conditions, small sample sizes, and no investigation of 

underlying therapeutic mechanisms. There is also a need to investigate the efficacy of 

existing, publicly available MHapps (i.e., MoodKit, MoodMission, and MoodPrism), given 

their widespread public use. As such, the current RCT aimed to evaluate the superiority of the 

three available, stand-alone MHapps to a waitlist control condition, in which no MHapp 

would be provided. It was hypothesized that participants randomly allocated to each of the 

three app conditions would experience significantly greater decreases in depression and 

anxiety and increases in mental wellbeing (primary outcome measures), and significantly 

greater increases in ESA, CSE, and MHL (secondary measures and potential mediators), than 

those in the waitlist condition. Comparing the three app conditions, it was hypothesized that 

participants using apps that included coping strategies (i.e., MoodMission and MoodKit) 

would experience a greater increase in CSE, and that CSE would mediate changes in primary 

outcome measures. In contrast, it was expected that the magnitude of increase and mediating 

role of ESA would be greater for apps that focused on mood-tracking functionality (i.e., 

MoodPrism).  

Method 

Participants 

This research was reviewed and approved by the Monash University Human Research 

Ethics Committee (MUHREC; Project Number: CF14/968 - 2014000398). Recruitment 

occurred between August 2016 and June 2017. Participants volunteered to take part by 
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providing their email address on an online form. Links to the form were advertised on Twitter 

and Facebook, via accounts of various Australian mental health organizations. Participants 

were randomized to one of the four conditions and sent relevant instructions. Demographic 

data for the participants included in the analyses are displayed in Table 1. Chi-squared tests 

and ANOVAs suggested no significant differences in age or gender between the groups. 

Providing responses for both baseline and final assessments earned participants entry into a 

prize draw to win an iPad. 

Table 1 

Participant Demographics and Data Status  

Characteristic Waitlist MoodKit MoodPrism MoodMission Total 

Gender 
     

Male (%) 14 (22) 12 (21) 4 (7) 9 (18) 39 (17) 

Female (%) 49 (77) 42 (75) 50 (89) 41 (82) 182 (81) 

Don't know/want 

to answer (%) 1 (1) 2 (4) 2 (4) 0 (0) 5 (2)  

 

Age 
     

Mean (SD) 33.6 (10.7) 33.8 (13.6) 36.1 (11.5) 33.3 (12.8) 34.2 (12.1) 

Min - Max 18 - 64 18 - 76 20 - 67 18 - 62 18 - 76 

 

Data Status 
     

Complete Data 53 39 26 27 145 

Imputed 30-day 11 17 30 23 81 

 

Group Total 64 56 56 50 226 
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A range of effect sizes have been found in the literature, depending on the clinical 

status of the sample and the type of MHapp intervention used. Power analysis using G*Power 

v.3 software was based on effect sizes found by Kauer et al. (κ2 = .54, 95% CI = .43–.64; 

2012), as this study used similar measures in mediation analyses. This power analysis 

suggested a minimum of 45 participants per group was required to find between and within 

group effects at α = .05 in the planned analyses. Smaller effect sizes have been found in 

community samples (e.g. g = 0.38, 95% CI = 0.02-0.74; Howells et al., 2014), and power 

analyses suggested n = 105 per group, but n = 45 per group was decided upon to 

conservatively control both Type I and II error rates. 

Primary Outcome Measures 

The Patient Health Questionnaire 9-item PHQ-9 (PHQ-9; Kroenke, Spitzer, & 

Williams, 2001) and Generalized Anxiety Disorder Scale 7-item (GAD-7; Spitzer, Kroenke, 

Williams, & Löwe, 2006) are extensively used assessments of depression and anxiety, 

respectively. Symptoms (e.g. “Poor appetite or overeating”, “Trouble relaxing”)  are rated on 

frequency over the past two weeks on a five-point scale from 0 (not at all) to 4 (nearly every 

day). The PHQ-9 has high internal reliability, Cronbach’s α =.89 (Kroenke et al., 2001), and 

scores over 10 have good sensitivity (88%) and specificity (88%) for diagnosis of major 

depression by interview. In this study, Cronbach’s α = .90. The GAD-7 has high internal 

reliability, Cronbach’s α =.92 (Spitzer et al., 2006), and scores over 10 have good sensitivity 

(89%) and specificity (82%) for diagnosis of Generalized Anxiety Disorder (GAD) by 

interview. In this study, Cronbach’s α = .92.  

The Warwick-Edinburgh Mental Well-being Scale (WEMWBS; Stewart-Brown & 

Janmohamed, 2008) is a 14-item assessment of mental wellbeing. The frequency of positive 

psychological experiences over the past two weeks (e.g. “been feeling close to other people”) 

are rated on a five-point scale from 1 (none of the time) to 5 (all of the time). The WEMWBS 
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shares high correlations with measures of life satisfaction and other measures of well-being, 

and has high internal reliability, Cronbach’s α = .91 (Tennant et al., 2007). In this study, 

Cronbach’s α = .92. 

Secondary Measures - Potential Mediators 

The Emotional Self-Awareness Scale – Revised (ESAS-R; Bakker & Rickard, 2017a), 

is a revised version of the ESAS used by Kauer et al. (2012), and was used to assess ESA. It 

uses 30 items (e.g. “I usually know why I feel the way I do”) rated from 0 (strongly disagree) 

to 4 (strongly agree), and in this study, Cronbach’s α = .92.  

The Coping Self-Efficacy Scale (CSES; Chesney et al., 2006) was used to assess CSE, 

and in this study, Cronbach’s α = .96. To complete, participants rate their confidence in their 

ability to do 26 different coping actions (e.g. “Take your mind off unpleasant thoughts”) from 

0 (cannot do at all) to 10 (certain can do). 

The Mental Health Literacy Questionnaire developed for use in MoodPrism (Bakker 

& Rickard, 2017a) and MoodMission (Bakker & Rickard, 2017b) was used to assess MHL. 

This 25 item measure requires respondents to rate the appropriateness of different forms of 

help-seeking for individuals described in two vignettes. It also includes multiple choice 

questions to assess general mental health knowledge, such as “What is the most common 

mental condition in Australia?” Items were scored 1 (correct), 0.5 (partly correct), or 0 

(incorrect) and summed, so Cronbach’s α = .53. 

Procedure 

Flow of the participants through the study is illustrated in Figure 1. After participant 

emails were collected, allocation to condition was performed at random using a repeating 

sequence on a spreadsheet. Participants were not informed of the other possible condition 

assignments. Participants were emailed a link to an online Qualtrics survey which 

administered the initial assessment. The assessment contained their allocated condition’s 
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relevant measures and instructions; for example, how to download and set up the allocated 

app. As MoodKit was a paid app, participants were provided a free download code to redeem 

on the iTunes Store. Once participants completed all the steps outlined, they provided their 

email address via a separate online form to indicate completion and maintain participants’ 

anonymity. Participants were emailed a link to the final Qualtrics assessment 30 days later. 

This assessment contained the final measures. Waitlist participants were emailed with links to 

the MoodMission and MoodPrism apps following the completion of the study. 

 

Figure 1. CONSORT flow diagram. 
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Analysis 

Analyses were completed using IBM SPSS v.23. Participants were excluded if they: 

(a) were missing data from their baseline assessments; (b) reported that they had used 

MHapps other than the one allocated since the baseline assessment; or (c) had not used the 

MHapp at all. As is the case with eHealth research, attrition rates of up to 50-60% were 

expected (Hochheimer et al., 2016). Missing data from 30-day assessments were replaced via 

multiple imputation as recommended in guidelines for eHealth research (Blankers, Koeter, & 

Schippers, 2010). This method was chosen because data were considered missing at random 

(MAR), as attrition rates were relatively equal across groups that used the same assessment 

platforms and the likelihood of a participant completing the 30-day assessment was 

moderated by many random and situational factors, such as overall phone use, 

conscientiousness, interpretation of the importance of completing the assessment, and 

environmental distractions. The Markov Chain Monte Carlo algorithm was used with five 

imputations, and all baseline measures were included as predictors to replace missing data 

from 30-day assessments.  

Prior to further analysis, each group was compared to the control on baseline PHQ-9 

and GAD-7 scores to detect any significant differences. It was found that the MoodKit group 

scored significantly higher than the Control group on PHQ-9, t(118) = -2.24, p = .027, and 

GAD-7, t(118) = -2.14, p = .035, but the differences between the Control, MoodPrism, and 

MoodMission groups were non-significant.  

Each app group was analysed against the control group in separate mixed design 

analyses of variance (ANOVAs), independent of the other app groups. Significant Group by 

Time interactions were investigated further through examination of the effects of Time for 

each group. Analyses were also replicated using just the non-imputed data and no substantial 

differences in point estimates were found. 



CHAPTER 7 
 

 
174 

To investigate the potential mediating effects of the secondary measures on the 

primary outcome measures, a series of mediated regression models were used. These analyses 

were conducted with the PROCESS plug-in for SPSS (A. F. Hayes, 2013) using procedures 

detailed in Field (2013) and Hayes and Rockwood (2016), which included bootstrapping 

using 5000 samples. To quantify change over time for each mediator or outcome variable, 

baseline scores were used as covariates and final scores as outcome variables. This follows 

Hayes and Rockwood’s (2016) recommendations and avoids “self-selection”, regression to 

the mean, and other biases found in other techniques, such as the use of difference scores. All 

Beta (β) statistics reported in the regressions are standardized effect sizes, and confidence 

intervals were inspected to determine statistical significance. 

Results 

Preliminary Analyses 

An univariate ANOVA revealed no significant differences between groups on Age, 

and a Chi-squared test revealed no significant differences for Gender (all p > .05). At 

baseline, 54.7% of participants had a PHQ-9 score of 10 or over, indicating a likely diagnosis 

of a depressive disorder, and 35.8% had a GAD-7 score of 10 or over, indicating a likely 

diagnosis of an anxiety disorder. The WEMWBS has a normative median of 51 and inter-

quartile range of 45 to 56, and the current study found a median of 42 with an inter-quartile 

range of 37 to 50, indicating lower levels of wellbeing. 

Comparison of Group Effects 

Means for all groups on the primary outcome measures are displayed in Figure 2. 

Descriptive statistics and significant Group by Time interactions for each app group against 

the Control group are reported in Table 2. MoodKit yielded significant Group by Time 

interactions for PHQ-9, WEMWBS and CSES scores. For MoodPrism, significant Group by 

Time interactions were observed for WEMWBS and ESAS-R scores. For MoodMission, 
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significant Group by Time interactions were observed for PHQ-9, WEMWBS, and CSES 

scores. All other Group by Time interactions for each of the app analyses were non-

significant. The within group effects of Time listed in Table 2 support each significant Group 

by Time interaction, with significant decreases in PHQ-9 scores for MoodKit and 

MoodMission, increases in WEMWBS for all app groups, increases in ESAS-R for 

MoodPrism, and increases in CSES for MoodKit and MoodMission. All analyses were 

replicated using just the non-imputed data and findings were congruent with those reported.  

Mediation Analyses 

To further investigate the significant effects of Time for each app group compared to 

the waitlist group, three sets of mediation analyses were pursued, with bivariate group as the 

predictor (waitlist = 0, MoodKit/MoodPrism/MoodMission = 1), the three primary outcome 

measures as the outcome and the secondary measures as mediators (see Table 3). These 

revealed that CSE, rather than ESA or MHL, played a significant mediation role for each 

app’s effects. Additionally, there was a significant indirect effect of App on WEMWBS 

scores via ESA for MoodPrism. The confidence intervals for all indirect effects suggested that 

comparative significant differences could not be drawn between them. 



 

 

Table 2  
Primary and Secondary Measure Means, SDs, Confidence Intervals, and Effect Sizes and F-values for Within Group Comparisons and Group by Time 
Interactions 

Measure Group Baseline Follow-up 
Group by Time 

interactions (against Control) Within group effect of Time 

  M (SD) 95% CI M (SD) 95% CI ηp2 F ηp2 F 
PHQ-9 Control 8.55 (6.62) [7.04, 10.06] 7.42 (5.84) [6.12, 8.71] - - .069 4.68* 

 MoodKit 11.25 (6.54) [9.64, 12.86] 8.63 (5.47) [7.24, 10.02] .035 4.24* .341 28.46*** 

 MoodPrism 8.04 (4.9) [6.42, 9.65] 6.30 (3.86) [4.91, 7.69] .007 .78 .237 17.12*** 

 MoodMission 10.94 (6.22) [9.23, 12.65] 8.17 (5.62) [6.70, 9.64] .038 4.39* .318 22.81*** 
GAD-7 Control 6.84 (5.55) [5.48, 8.2] 6.25 (4.55) [5.15, 7.35] - - .020 1.28 

 MoodKit 9.00 (5.47) [7.55, 10.45] 7.32 (4.56) [6.15, 8.49] .017 2.10 .153 9.96** 

 MoodPrism 6.80 (5.33) [5.35, 8.26] 5.47 (4.13) [4.30, 6.64] .009 1.11 .136 8.69** 

 MoodMission 8.58 (5.74) [7.04, 10.12] 6.89 (4.55) [5.65, 8.13] .017 1.95 .146 8.39** 
WEMWBS Control 44.50 (9.44) [42.38, 46.62] 46.33 (9.82) [44.24, 48.42] - - .066 4.45* 

 MoodKit 40.63 (7.27) [38.36, 42.89] 46.22 (7.41) [43.99, 48.45] .074 9.47** .438 42.80*** 

 MoodPrism 45.09 (8.21) [42.82, 47.35] 49.37 (7.93) [47.14, 51.6] .037 4.59* .392 35.46*** 

 MoodMission 41.24 (9.24) [38.84, 43.64] 46.96 (8.31) [44.59, 49.32] .089 11.00*** .558 61.91*** 
ESAS-R Control 58.54 (13.54) [55.21, 61.87] 59.36 (13.16) [56.28, 62.45] - - .014 .88 

 MoodKit 57.94 (13.28) [54.38, 61.5] 61.21 (12.48) [57.92, 64.51] .029 3.55 .171 11.36** 

 MoodPrism 61.38 (12.40) [57.82, 64.94] 64.64 (11.96) [61.34, 67.94] .033 4.00* .217 15.25*** 

 MoodMission 52.41 (14.90) [48.64, 56.17] 55.66 (12.34) [52.17, 59.15] .025 2.89 .136 7.73** 
CSES Control 159.16 (44.90) [148.74, 169.58] 162.86 (45.31) [152.35, 173.38] - - .018 1.15 

 MoodKit 152.00 (45.46) [140.86, 163.14] 175.73 (41.84) [164.49, 186.97] .112 14.95*** .406 37.59*** 

 MoodPrism 169.75 (34.21) [158.61, 180.89] 182.48 (37.73) [171.24, 193.72] .025 3.08 .169 11.15** 

 MoodMission 154.46 (43.37) [142.67, 166.25] 170.95 (45.28) [159.06, 182.85] .042 4.86* .191 11.60*** 
MHLQ Control 16.38 (2.12) [15.82, 16.93] 16.61 (2.22) [16.05, 17.16] - - .023 1.51 

 MoodKit 16.40 (2.09) [15.8, 16.99] 16.26 (2.34) [15.67, 16.85] .012 1.46 .006 .58 

 MoodPrism 16.54 (2.42) [15.94, 17.13] 16.57 (1.83) [15.97, 17.16] .005 .58 .001 .03 

 MoodMission 16.20 (2.44) [15.57, 16.83] 16.28 (2.6) [15.65, 16.91] .002 .18 .001 .06 
Note: *p < .05, ** p <.01, *** p<.001
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Figure 2. Baseline and 30-day assessment means on the primary outcome measures. 
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Table 3  

Standardized Indirect Effects and [95% Confidence Intervals] from Mediation Analyses 

  
Mediator 

App compared 

to Waitlist 

Outcome 

measure CSE ESA MHL 

MoodKit PHQ-9 -.217* [-.370, -.081] -.020 [-.085, .015] -.006 [-.049, .021] 

 
GAD-7 -.206* [-.360, -.082] -.029 [-.098, .022] .010 [-.055, .027] 

 
WEMWBS .238* [.101, .391] .044 [-.009, .125] .011 [-.014, .069] 

     

MoodPrism PHQ-9 -.113* [-.261, -.007] -.011 [-.099, .053] -.003 [-.049, .016] 

 
GAD-7 -.122* [-.256, -.012] -.060 [-.189, .007] -.012 [-.061, .027] 

 
WEMWBS .119* [.024, .225] .063* [.002, .160] .000 [-.017, .033] 

     

MoodMission PHQ-9 -.165* [-.337, -.006] -.008 [-.053, .018] -.004 [-.063, .038] 

 
GAD-7 -.152* [-.320, -.011] -.011 [-.071, .037] -.007 [-.067, .055] 

 
WEMWBS .133* [.031, .241] .020 [-.029, .086] -.002 [-.032, .025] 

 
Note: *95% CI does not contain 0, so p < .05 
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Discussion 

This is the first RCT to compare three different available, stand-alone MHapps with a 

waitlist control condition. As hypothesized, the participants who used a MHapp for the 30-

day trial period experienced significant increases in mental wellbeing when compared to 

participants in the waitlist control condition.  However, only those using MoodKit and 

MoodMission experienced significant reductions in depression, and none of the apps had 

significant effects on anxiety when compared to waitlist. These findings were not expected, as 

all three apps were designed to reduce both anxiety and depression. There was no significant 

change in anxiety for the control group and there were significant reductions in anxiety for all 

three MHapps. However, the absence of any group by time interactions prevents the 

conclusion that any of the MHapps performed better than the waitlist condition. The absence 

of statistical significance may be due to limited power of the design and the use of a 

community sample. As the first RCT of its kind, the present study makes a useful contribution 

to the literature, and these findings are notable, given the adult community sample. 

MoodKit and MoodMission were associated with significant increases in CSE and, as 

hypothesised, MoodPrism yielded a smaller effect on CSE than the other two more coping-

focused MHapps. However, it was predicted that all apps would increase CSE by some 

significant degree, and this was not found for MoodPrism. As expected, participants in the 

MoodPrism group experienced significant increases in ESA, but participants in the MoodKit 

and MoodMission groups did not. Again, it was predicted that all apps would increase ESA 

by some significant degree, and this was not found for MoodKit and MoodMission. While all 

three MHapps allowed participants to rate their mood and review a log of their mood over 

time, it was hypothesized that the MoodPrism group would experience the greatest gains in 

ESA as it had the most dedicated mood-tracking functionality. The absence of ESA effects in 

MoodKit and MoodMission groups may be due to participants not utilizing the mood-tracking 
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features within each app. As no app usage data were collected for the present study, analysis 

of the effects of each discrete tool was not possible, but points towards considerations for 

future studies.  

The results showed no change in MHL across any of the MHapp conditions. MHL is a 

knowledge-based construct rather than a state or trait-based construct (Jorm, 2012), and 

therefore measures are usually tailored to quiz participants on the specific information 

contained in interventions (e.g., Reavley, Morgan, & Jorm, 2014).  The current study used 

three different MHapps, each with different information on mental health, so it is possible that 

the MHL measure used did not adequately fit the variety of psychoeducation. Alternatively, 

the MHapps may have not contained sufficient psychoeducational features to generate 

changes on the measure of MHL used. For example, MoodMission’s Missions each have a 

“Why This Helps” section, which explains the utility of each activity within the CBT model. 

However, including more information about the rates of mental illness in the community into 

the apps’ content may have had more of an impact on the measure of MHL, as questions in 

the measure assess this knowledge. No suitable measures for MHL have been 

psychometrically developed, so this study used the MHLQ created for other MHapp studies 

(Bakker & Rickard, 2017a, 2017b). The low Cronbach’s alpha score for the MHLQ may have 

also contributed to the lack of findings, but as a test of knowledge, internal reliability is less 

relevant as a construct than for a single construct scale. The MHLQ was likely a 

multidimensional test, with items about a range of distinct knowledge areas, so it is entirely 

possible that some individuals will have knowledge of some topics tested but not others. A 

psychometrically validated, multidimensional measure would have been better to include, if 

one existed.  

The detected depression effects and absent anxiety effects may be due to the smaller 

effect sizes observed in the literature for anxiety than depression (Firth et al., 2017a, 2017b). 
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There have been fewer RCTs published that have shown effects of MHapps on anxiety, and 

those using community samples have not reported anxiety effects (e.g. Howells et al., 2014). 

It is also possible that MoodKit and MoodMission’s behavioural activation strategies were 

more effective on depression than the mood-tracking features of MoodPrism. However, 

further study is required to discriminate the origins of these discrepancies by investigating 

MHapp therapeutic processes in greater detail.  

Depression and anxiety scores in the MoodKit group were significantly greater than 

those in the control group for the baseline assessment. This should be noted, as previous 

research has suggested that the effect of MHapp interventions can be moderated by baseline 

depression and anxiety (Bakker & Rickard, 2017a, 2017b). Participants who are clinically 

depressed or anxious may experience mental health improvements of a comparatively greater 

magnitude because they a) have more scope to improve their scores to a nonclinical level, and 

b) may find the interventions more applicable to their current mental state. While there is no 

direct evidence that the current findings are biased in such a way, the findings for MoodKit 

should be interpreted with this potential limitation. 

Findings from the mediation analyses confirm that CSE played a significant role in 

mediating the mental health and wellbeing effects for each of the MHapp groups. This was 

found for all apps across depression, anxiety, and wellbeing, even in the absence of group by 

time interactions in comparison to the control group. This suggests that a major way the 

MHapp interventions worked was by increasing participants’ confidence in their ability to 

cope and their overall coping skill. This finding was consistent despite the large differences in 

functionality between each of the MHapps. This is supported by findings from Bakker and 

Rickard (2017b), which found a mediating effect of CSE between engagement with 

MoodMission and mental health outcomes, but only for participants who had subclinical or 

moderate, not severe, levels of depression or anxiety. It was also found that ESA mediated 
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increases in wellbeing experienced by the MoodPrism group. This too is supported by a 

previous study, with Bakker and Rickard (2017a) finding that ESA mediated the relationship 

between mental health outcomes and engagement with MoodPrism, as was expected from the 

mood-tracking app.  

The current RCT design offers different insights to Bakker and Rickard’s (2017a, 

2017b) investigations, as these examined the quality of engagement with the app in users who 

were not specifically recruited for research purposes and had downloaded the app naturally 

from the app store. The current RCT’s participants were aware that they had been recruited 

into a study which may have provided a certain level of motivation at the outset, meaning that 

the effects of the app were less dependent on the quality of their engagement with the app. 

Furthermore, despite using a community sample, the proportion of participants who scored in 

the clinical range on depression and anxiety measures was higher than community norms. 

This suggests that help-seeking for current mental health problems was a factor motivating 

participation. Individuals who are considering or actively seeking mental health support are 

the intended market for MHapps, so the sample was appropriate to use for the current study of 

self-guided MHapps.  

 The use of a waitlist condition should be considered when interpreting these findings. 

Torous and Firth (2016) propose a digital placebo effect, in which measurable mental health 

effects may be generated from the simple act of downloading a MHapp. To overcome this, 

some studies have used “active” controls, with participants using a “dummy” version of the 

app or some other “light touch” intervention (e.g. Arean et al., 2016). This was not possible 

for the current study due to the nature of the apps, the style of recruitment that could set up 

expectations for accessing a functional and interactive MHapp, and the potential frustration 

this may have caused participants who were allocated the dummy app. An app that frustrates 

users may even have negative impacts on measures of mental health which would arguably be 
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a more serious confound as it could create false positive effects for the other apps where no 

true effect occurs (Hassenzahl, Diefenbach, & Göritz, 2010). Another way to overcome this 

digital placebo effect may be to use a different study design that measures the relationship 

between intervention engagement and outcomes (Carpenter et al., 2016). Bakker and Rickard 

reported findings that linked app engagement with mental health and wellbeing 

improvements, for both MoodPrism (Bakker and Rickard, 2017a) and MoodMission (Bakker 

& Rickard, 2017b). This suggests that the MHapp effects found in this study were not solely 

due to the digital placebo effect, and were attributable to the interventions contained within 

the MHapps.  

 Research on MHapps has generally used time as the independent variable rather than 

usage or number of engagements (e.g., Howells et al., 2014; Kuhn et al., 2017). This is to 

reflect the naturalistic use of MHapps which are downloaded and then intermittently used 

throughout an individual’s daily routine. Different patterns of engagement are used by 

different MHapp intervention paradigms, so often cannot be compared objectively. For 

example, the daily mood surveys completed by MoodPrism participants may have involved 

more “screen time” than using MoodMission to discover new coping strategies and then 

completing Missions off-app. This makes time passed rather than time engaged with the 

intervention a more helpful independent variable, especially when comparing across the 

literature (Kazantzis, Brownfield, Mosely, Usatoff, & Flighty, 2017). This study used a period 

of 30 days for the apps to exert effects, as this is a period used in other RCTs (e.g. Enock, 

Hofmann, & McNally, 2014; Kauer et al., 2012; Roepke et al., 2015). 

In addition to the other limitations previously noted, there were also different modes 

of assessment administered across groups. The MoodPrism and MoodMission groups 

completed the measures on the apps themselves, as the measures were already built into the 

apps and users were required to complete them to “unlock” the intervention. In contrast, the 
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waitlist and MoodKit groups completed the measures using separate online assessments. 

While evidence suggests that there should not be a discernible difference between 

administration of assessments via mobile app or online (Brodey, Gonzalez, Elkin, Sasiela, & 

Brodey, 2017; Watts et al., 2013), there may have been small effects related to the unique 

formats used by each MHapp. As the formats remained constant between the baseline and 

final assessments, it is expected that these effects were minimized. Another difference 

between the groups was the perceived cost of the apps. Although codes were provided to 

participants to access MoodKit, it is possible that participants perceived the app to be more 

valuable, in comparison to MoodPrism and MoodMission which were displayed on the app 

store as free to download. This increased perception of value may have increased engagement 

or perceived benefits for the MoodKit group (West et al., 2012; Zeithaml, 1988), but this was 

not possible to verify using the data collected. 

While the effect sizes found in this RCT appear small when compared to clinical 

treatments for depression and anxiety, they are within the expected range for low-intensity, 

nonclinical interventions. As Bennett-Levy et al. (2010) point out, the small effect sizes of 

low-intensity interventions can translate into large public health gains. By preventing small 

scale emotional problems from developing into clinical disorders, low-intensity interventions 

can reduce the incidence of depression by up to 50% (Barrera, Torres, & Muñoz, 2007). This 

can have exponential effects on the wellbeing of the individual and those around them, as they 

are better able to maintain work obligations, emotionally support their friends and family, 

respond to stressors with resilience, and reflect on their competence doing all of this. 

 The present RCT supports the growing literature that MHapps can effectively reduce 

depression and increase mental wellbeing in a community sample. The findings suggest that 

MHapps like MoodKit, MoodPrism, and MoodMission can offer effective support within a 

stepped-care clinical framework and may offer preventative benefits. In addition, the present 
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study contributed uniquely in the investigation of the underlying mechanisms of three 

different MHapps, and suggests that despite each app’s distinct functionality, the MHapps 

studied improved participants’ confidence in their ability to cope with stress and adversity by 

using specific strategies. The use of a MHapp in itself may be considered a coping strategy. 

The MHapp interventions currently available are not positioned to replace professional 

clinical supports, but the evidence indicates that some can be useful tools for improving 

mental health and wellbeing. The strengths of MHapps are being realized as more mobile-

based interventions are developed and their use becomes more commonplace among 

smartphone users. 
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The first publicly successful online therapy programs, such as MoodGYM (Twomey 

& O’Reilly, 2017), underwent rigorous research and evaluation before being released to the 

public. However, when mental health apps (MHapps) first appeared on the iTunes and Google 

Play app stores, they lacked any supporting evidence for the mental health improvement 

claims that they made. A precedent was set that MHapps did not need to be researched before 

they were released to the public (Chou et al., 2017). Now there are thousands of mental health 

apps available, and only a handful have been subjected to any form of research (Firth et al., 

2017a, 2017b). Not only does this limit the number of MHapps available that are known to be 

effective, but it also means that the underlying mechanisms used by MHapps have remained 

unstudied, hindering future developments and improvement in the field. 

This thesis aimed to progress the field of mental health apps by developing new 

insights into whether they work, how they work, and how they might be improved. This was 

achieved by first reviewing the field of mental health apps, then contributing to the design and 

development of two new apps (MoodPrism and MoodMission), and finally evaluating the 

apps’ effects on mood, anxiety, and mental wellbeing. In evaluating the apps, it was found 

that participants with depression or anxiety who used MoodPrism and engaged in its 

reflection-focussed, mood-tracking features experienced improvements in mental health and 

wellbeing. Analyses suggested that increases in emotional self-awareness (ESA) mediated 

these effects. Furthermore, participants who engaged in short cognitive behavioural therapy 

(CBT) strategies to cope with distress via the problem-focussed app MoodMission 

experienced increases in wellbeing.  In contrast to MoodPrism, analyses suggested that 

increases in coping self-efficacy (CSE) mediated these effects for participants who were 

experiencing moderate symptomatology. Comparing these apps against another publicly 

available mental health app (MoodKit) and a waitlist control group in a randomised controlled 

trial (RCT) suggested that providing participants with an evidence-based MHapp significantly 
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improved their mental health and wellbeing, potentially by increasing CSE. Across all these 

studies, the effects on depression and anxiety were mixed and, in part, depended on the 

clinical status of the participants, but the increases in mental wellbeing were much more 

consistent across groups and apps. Overall, these findings support the efficacy of the MHapps 

tested, and reveal important considerations regarding the underlying mechanisms of MHapps 

in general. The main findings of this thesis’ empirical papers are summarised in Table 1.  

One contrasting finding across the studies concerned MoodMission’s effect on 

depression. In Chapter 6, no direct relationship between app engagement and depression was 

found. However, Chapter 7’s RCT found a significant Group by Time interaction for 

depression and significant decreases in depression for the MoodMission group. The 

discrepancy between the two studies’ findings could be the result of the studies’ different 

methodologies. For example, the participants in the effectiveness study who naturalistically 

downloaded the app from the app store may have approached the use of MoodMission 

differently to those who were allocated to use the app in the RCT. Another likelihood is that 

the relationship between app engagement and depression is more complicated than the 

relationship between app engagement and wellbeing. This is suggested by the finding that 

CSE significantly mediated the engagement-depression relationships, despite the lack of a 

direct effect. Engagement with MoodMission increased CSE, which in turn decreased 

depression, but overall there was no effect of engagement on depression. As speculated in 

Chapter 6, this could be due to other, unmeasured mediators masking the direct effect. The 

RCT found that MoodMission had efficacy in increasing wellbeing and reducing depression. 

The established reliability and impact of the RCT design throughout psychological and 

medical research should be accounted for when considering this evidence (Begg et al., 1996). 

This, together with the indirect effect of app engagement on depression and anxiety via CSE, 
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enables the conclusion that MoodMission use can be an effective tool for relieving low 

moods. 

The studies reported in Chapters 4 and 6 used a devised measure of engagement taken 

from the feedback questionnaire administered to participants in the 30-day assessment. As 

discussed in the chapters, this measure of “quality” of engagement was chosen over 

“quantity” of engagement variables like number of times the app was accessed, or time spent 

using the app. This was because patterns of app use could be influenced by a range of factors 

independent to or confounded with app engagement. For example, an individual who uses 

their phone a lot, who uses their phone for distraction from anxiety, or who requires more 

time to read would show conflated engagement ratings on these variables. While the 

engagement measure chosen avoids these confounds, a potential limitation to consider is the 

influence of app likeability. An individual who likes the app and has a more positive attitude 

to the app may be more likely to respond with a high engagement score. As discussed in 

Chapter 4, the engagement measure used can be thought of as analogous to measures of client 

engagement or therapeutic relationship, as these predict treatment outcomes in in-person CBT 

(Holdsworth et al., 2014; Kazantzis et al., 2015; Sucala et al., 2012). Such measures could 

also be confounded by how much individuals like their therapist or the content of the therapy. 

However, this starts to raise questions about the nature and importance of likability in CBT 

interventions and how different it really is from engagement, especially given the importance 

the individual’s intrinsic motivation to commit to therapeutic change. More research is needed 

to develop more reliable measures of therapeutic engagement that can be used for MHapp 

interventions and are consistent with CBT models and theory. 

Mediation analyses were included throughout this thesis to investigate the mechanisms 

each MHapp intervention used to generate therapeutic change. The mediator variables were 

chosen because they were positioned in the theoretical model between engaging with the 



CHAPTER 8 
 

 
200 

intervention and the hypothesised mental health and wellbeing improvements. For example, 

using MoodMission to learn and practise coping strategies should theoretically improve 

confidence in coping ability and CSE. This, in turn, may help individuals cope with anxiety 

and low moods. The mediation analyses supported the majority of the hypothesised 

relationships but could not affirm causality for the overall hypothesised model. More research 

is needed to clarify and affirm the time-order processes involved and the direction of 

relationships between engagement, ESA/CSE, and mental health outcomes.  

This discussion will relate the findings obtained in this thesis to theory in an effort to 

provide a theory-driven understanding of MHapp effects and means for their improvement. 

The methods used in this thesis will also be discussed to provide insight into methods for 

future MHapp studies. Finally, broad recommendations will be made for MHapp use and 

development, accounting for factors outside the scope of this thesis’ findings, such as app 

promotion, accessibility, software development, and organisational guiding values. 



 

 

Table 1 

Summary of Empirical Findings 

    Significant Effects on Outcomes Significant Mediators 

Design Chapter App Sample Depression Anxiety Wellbeing Depression Anxiety Wellbeing 

Regression 

between app 

engagement 

and outcomes 

4 MoodPrism Whole  ✓ ✓ ✓ - - - 

  Nonclinical  - - ✓ - - - 

  Clinical  - ✓ ✓ ESA ESA ESA 

6 MoodMission Whole  - - ✓ CSE CSE CSE 

  Nonclinical  - - ✓ - - CSE 

  Moderate clinical  - - ✓ CSE CSE CSE 

  Severe clinical  - - ✓ - - - 

RCT 7 MoodKit  ✓ - ✓ CSE CSE CSE 

  MoodPrism  - - ✓ CSE CSE CSE, ESA 

  MoodMission  ✓ - ✓ CSE CSE CSE 
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Theoretical Implications 

The novelty of MHapp interventions means there has been limited opportunity to 

establish a single theoretical framework to understand their effects. However, two well-

established theories were described in the introductory paper of this thesis as important for the 

MHapp field; cognitive behavioural therapy (CBT) theory and self-determination theory 

(SDT). CBT is a theory of achieving therapeutic outcomes in mental health, so it is useful to 

understand the bottom-up mechanisms that MHapps use to instigate therapeutic change. 

Alternatively, SDT is a theory of motivation, so it is useful for understanding top-down 

interactions that enhance motivation to engage in therapeutic processes. In addition to these 

two theories, Gross’ (2002) Emotion Regulation Theory can be helpful to assess the overall 

direction of the intervention in the kinds of emotion regulation strategies it encourages, and 

the Behavioural Health Continuum of Care model is helpful to understand the broader 

population-level impacts of highly accessible MHapps. Discussion of MoodPrism and 

MoodMission within each of these four theories aims to reveal: a) the theoretical mechanisms 

underlying each MHapp’s effects; b) how the intervention structures that exist within other 

MHapps may relate to these theories; and c) how MHapps can be better designed to enhance 

the theory-based mechanisms of change. 

Cognitive Behavioural Therapy 

CBT covers a large variety of different interventions for a variety of psychological 

problems. This thesis’ introductory paper made reference to Mennin, Ellard, Fresco, and 

Gross’ (2013) definition of the commonalities underlying CBT interventions, including a 

common goal and three main change processes. Reflecting on how these relate to MoodPrism 

and MoodMission can reveal the theoretical processes that these, and other CBT-based apps, 

use to generate mental health improvements. 
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The common goal of all CBT interventions is behavioural adaptation (Mennin et al., 

2013). This is the process by which an organism becomes more suited to thriving in its 

environment. The goals that an individual wishes to achieve become easier to pursue, and 

they maximise the use of their own resources in their self-guided endeavours. Most CBT 

interventions are aimed at ameliorating dysfunction, because they are treatments for 

psychological disorders, but behavioural adaptation can also be achieved by improving 

functioning beyond what is already achieved. This goal is shared by the majority of MHapps, 

which aim to help users better deal with cognitive, behavioural, or emotional problems. 

However, not all MHapps use CBT change principles. 

CBT works through three basic change principles, including context engagement, 

attention change, and cognitive change (Mennin et al., 2013). Not all individual aspects of a 

CBT intervention need to engage all three change principles, but the intervention as a whole 

should aim to utilise all three. Context engagement refers to a process of using new 

experiences to alter older, more habitual, maladaptive patterns of thought, feeling, and 

behaviour. For example, behavioural activation treatments aim to redirect depressed 

individuals out of depressive patterns by engaging them in activities that are much more 

physiologically and behaviourally exciting (Dimidjian et al., 2014). Similarly, exposure 

techniques help individuals face fears that they have avoided for a long time (Peterman, Read, 

Wei, & Kendall, 2015). Therefore, any MHapp that is promoting a new mode of reacting, 

behaving, thinking, or feeling may be using context engagement, particularly if that new 

mode is in opposition to the individual’s established routines. Apps that solely reinforce 

existing behaviours or thought patterns and do not attempt to change them are not using 

context engagement. 

MoodPrism aims to promote an awareness for an individual of their own emotional 

state and own emotional history. It also provides users with mental health information that 
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they may not have considered before. The context engagement used by MoodPrism is 

focussed on changing the relationship between the user and their moods. This is not as active 

as MoodMission, which suggests new coping strategies and wellbeing activities to users that 

they may not have considered before. Mission suggestions are tailored to an individual’s state, 

so, for example, behavioural activation missions are more likely to be suggested to users 

reporting depressive symptoms. Tailoring uses context engagement by suggesting Missions 

that are counteractive of the user’s current state. 

Attention change is the second CBT change principle outlined by Mennin et al. 

(2013), and involves practising the reorientation of attention in more adaptive directions. This 

allows individuals to break out of psychological vicious cycles, or “problem maintaining 

circles” (PMCs; Bakker, 2008), by focussing their attention on thoughts, feelings, or 

behaviours that are outside of the cycle. Acceptance strategies also involve attention change, 

as an individual focusses their cognitive attention on thoughts that accept and do not 

perpetuate the problem. 

Using MoodPrism may foster a change in an individual’s attention onto different 

aspects of their emotions and situations. For example, when a user is prompted to complete a 

daily mood report, they are reminded to pay attention to their current emotional state. 

Similarly, when MoodMission suggests a series of Missions to a user, this can move attention 

away from the problem towards a solution. The Missions themselves also often contain 

attention change components. For example, mindfulness Missions guide an individual to 

attend to various physical sensations or other neutral stimuli, and thought stopping Missions 

redirect attention away from unhelpful thoughts. 

Cognitive change is the final change principle listed by Mennin et al. (2013), and 

refers to the practice of taking different perspectives on events and generating alternative 

thoughts, which may lead to alternative interpretations and beliefs. Cognitive reframing 
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interventions engage cognitive change by recontextualising events in ways that lead to fewer 

maladaptive emotional or behavioural responses. Many CBT techniques that focus on 

cognitive change involve keeping an objective record of experiences, usually by noting down 

thoughts and feelings on a worksheet or in a diary, and making numbered ratings of intensity 

via subjective units of distress (SUDs) scales (Kazantzis, MacEwan, & Dattilio, 2005). 

MoodPrism’s mood diary may help users change their perspective on events by 

reflecting on their emotional experiences. Subjective recollection is marred by biases that may 

increase maladaptive perceptions of the past (Platt, Waters, Schulte-Koerne, Engelmann, & 

Salemink, 2017), so MoodPrism’s diary can help users by presenting them with a more 

objective, less biased record. Furthermore, depression can negatively bias an individual’s 

recollection (Becker & Leinenger, 2011), so keeping an objective account of emotional states 

over time may correct those cognitive biases. 

MoodMission requires users to report their level of distress using a SUDs scale before 

completing a Mission, and when they report their distress again after, they are reminded of 

their initial pre-Mission rating. This may help to promote an individual’s conceptualisation of 

themselves as someone who is able to lower their own distress through use of a strategy, 

which in turn should improve CSE. In this way, MoodMission’s intervention structure is 

promoting cognitive change. Many Missions employed by MoodMission also engage 

cognitive change, such as the Missions that coach users through cognitive reframing exercises 

commonly employed in CBT, or prompt users to record three good things about themselves or 

their day. 

The mediators investigated in this thesis included CSE, ESA, and mental health 

literacy (MHL). However, only CSE and ESA significantly mediated app engagement and 

wellbeing outcomes, suggesting that the apps did not exert effects by increasing user MHL. 

CSE and ESA are both strongly implicated in CBT theory, and many core CBT techniques are 
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aimed at improving coping skills and emotional awareness. While increasing an individual’s 

knowledge about mental health may improve recognition of symptoms, increase help-seeking, 

or reduce stigma (Jorm, 2012), it does not directly engage any of the three CBT change 

processes. This may explain the lack of a mediating effect observed for the outcome variables.  

Emotion Regulation Theory 

Gross (2002) outlines a theory of emotion regulation that is compatible with Mennin 

et al.’s (2013) understanding of CBT, but further emphasises the importance of emotion 

down-regulation in overcoming stressors and coping with anxiety or low moods. The theory 

stipulates two main kinds of strategies for down-regulating emotion; cognitive reappraisal and 

expressive suppression. MHapps can aid individuals in engaging either reappraisal or 

suppression strategies, and understanding the costs and benefits of each can inform MHapp 

design.  

Cognitive reappraisal refers to changing the associated thoughts and meanings of 

emotion-triggering situations (Gross, 2002). In the CBT model, thoughts precede emotions 

(Beck, 2011), so changing cognitions can change the emotions triggered. For example, if an 

individual notices symptoms of anxiety, like elevated heart rate and shallow breathing, they 

may worry about the symptoms and trigger an increase in anxiety, forming a “vicious cycle” 

and leading to a panic attack (Clark, 1986). Alternatively, the individual could reappraise the 

symptoms as evidence of excitement rather than anxiety, and down-regulate the distress 

(Brooks, 2014).  

Rather than modulating the cognitive interpretation of the situation, expressive 

suppression strategies are used by individuals to directly restrict their emotional responses 

after they have been triggered by cognitions (Gross, 2002). This is akin to maintaining a 

“poker face” while experiencing emotion (Vanderhasselt, Kühn, & De Raedt, 2013). Evidence 

suggests that expressive suppression is not as effective as cognitive reappraisal in both short 
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and long-term emotion regulation, and suppressive efforts can inadvertently suppress positive 

emotions in addition to negative emotions. 

Emotion Regulation Theory can be useful for assessing the overall direction of an 

intervention towards either cognitive reappraisal or expressive suppression. For maximum 

benefit, individuals who engage with a MHapp should be encouraged to reappraise the 

thoughts and triggers leading up to an emotion, rather than be encouraged to actively suppress 

their feelings. CBT interventions are designed with this direction in mind (Mennin et al., 

2013), as were the MHapps included in this thesis.  

MoodPrism’s features may assist with reappraisal through improving ESA. An 

increase in ESA allows individuals to better reflect on the precipitants, maintaining factors, 

responses, and overall quality of their emotions, which can aid reappraisal in subsequent 

triggering situations (Paivio, 2013). MoodMission additionally coach’s individuals in CBT 

strategies that aim to intervene in emotion regulation before expressive suppression can be 

used. Furthermore, increasing an individual’s CSE encourages cognitions of empowerment 

and “I can deal with this situation”, which is a key reappraisal strategy (Barlow, Allen, & 

Choate, 2004). Both apps avoid interactions that may lead to suppression. Both encourage 

openness in reporting emotional states, with no negative consequences for reporting negative 

emotions. None of MoodMission’s Missions are suppression based. 

Beyond MHapps, the general use of smartphones and apps may actually decrease the 

use of expressive suppression strategies. Removing an individual’s smartphone increases their 

reliance on suppression strategies (J. Elhai, Hall, & Erwina, 2017; Hoffner & Lee, 2015). This 

may be because smartphones are commonly used for reappraisal strategies, such as social 

support and information organisation. However, apps designed for mental health purposes 

may be more explicit and active in the training of reappraisal strategies as remedies for 

psychological distress. 
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Self-Determination Theory 

Self-determination theory (SDT; Deci & Ryan, 1985) is well-suited to understanding 

interventions that are self-guided or require the individual’s motivation to practise strategies 

and engage in change principles (Kazantzis & L’Abate, 2005). SDT emphasises three human 

needs that encourage intrinsic motivation and personal growth; the need for autonomy, for 

competence, and for relatedness. An intervention should aim to foster and serve these needs, 

as this will both increase an individual’s motivation to engage with it and increase the 

individual’s potential for psychological thriving (Deci & Ryan, 2012).  

Autonomy refers to an individual’s need to be in control of their own destiny. This 

should decrease hopelessness and reinforce a belief that they are empowered to achieve their 

desired goals. Interventions which are overly prescriptive and dictate behaviours to 

individuals may suppress autonomy (Hagger & Chatzisarantis, 2009). Allowing an individual 

to create their own goals and choose their means and methods to achieve them can foster 

autonomy (Seligman & Csikszentmihalyi, 2000). Often then a collaborative therapeutic 

relationship is pursued, as this creates an environment where an individual’s autonomy is 

respected and fostered, but they are provided the necessary guidance to make productive 

decisions (Tee & Kazantzis, 2011). 

Self-guided MHapps, in a sense, already encourage autonomy by being a resource that 

individuals access independently and when they choose to. However, the stricter the 

interaction rules imposed by a MHapp, the more likely autonomy will be suppressed. For 

example, if an intervention dictates that an individual must engage with it at a certain time 

every day for a certain duration, this may decrease their self-perceived autonomy. However, if 

a MHapp allows the user to choose between a range of session lengths and they can start a 

session whenever they like, autonomy is being facilitated. 
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The user interface and overall design of a MHapp may have impacts on perceived 

autonomy of the user (Wendel, 2013). For example, if a MHapp does not allow the user to 

navigate back to previous screens, or allow the user to always return to an app home screen 

wherever they are in the app, the user may feel restricted and without autonomy. This may 

lead to frustration and eventual deletion of the app. Alternatively, if the user is free to 

navigate from section to section and screen to screen, autonomy is being facilitated. Guidance 

may be provided by the app, either implicitly through choice of interactions (e.g. button 

placement) or explicitly through instructions in text, but it is ultimately up to the user to 

autonomously interact with the app’s interface (Galitz, 2007). 

MoodPrism allows users to complete a daily mood survey once a day, at any point as 

long as it is after the randomly timed push notification reminder. The user must complete all 

questions in the daily mood survey for it to register and show in their mood diary. Once 

unlocked, the mood diary can be opened and explored at any point, and the user is in control 

of the resolution in which they view it (e.g. months, weeks, days) and the information 

available for each entry. These interactional design choices give a user autonomy, but 

ultimately the restrictions of the research design limit this autonomy. For example, for more 

autonomy users should be able to record as many mood surveys as they like every day, at any 

time, and in as much detail as they would like. 

MoodMission is more flexible in its approach to interaction design, offering users the 

ability to report mood and complete Missions regardless of the time. There are also options on 

each of the reporting screens to effectively “skip” the step and proceed to the next screen. 

Users are informed upon onboarding that the more information they provide to MoodMission, 

the better the app can tailor Mission suggestions, so they are given a rationale to complete the 

reporting screens. However, it is ultimately up to the user what the length or depth of their 

engagement will be. 
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Within SDT, competence refers to an individual’s need for self-improvement through 

development of skills and mastery (Ryan & Deci, 2000). This gives the impression of 

progress being made through life in pursuit of personal values. In much the same way, 

interventions can give the impression of progress being made by helping individuals reflect 

on their achievements and realise the developments made in their skills. For example, the 

subjective outcome tracking in Feedback Informed Treatment (FIT; Prescott, Maeschalck, & 

Miller, 2017) provides a way for individuals to reflect on their progress over time and realise 

personal improvements. 

Gamification is the term often given to app-based rewards, such as points and badges, 

which are meant to reinforce to the user their achievements and progression through the app 

(Kapp, 2012). To properly facilitate competence, these rewards need to be relevant and 

aligned with the user’s motivations and goals (Burke, 2014). While MoodPrism does not 

incorporate traditional gamification features like badges, it does give the user an impression 

of progress as they complete more mood reports and fill out their colourful mood diary. 

Additional feedback is also unlocked at milestones, so the more mood reports that are 

completed, the more feedback is provided. In this way, the impression of progress is 

completely based on quantity rather than quality of engagement, so may only be partly 

aligned with the users’ goals. Alternatively, MoodMission includes a badges and ranking 

system that tracks both quantity and quality of a user’s engagement. Rankings are based 

purely on number of Missions completed, while badges are awarded based on how well the 

Missions perform and the use of a variety of different Missions. The Mission Log also allows 

users to review all their completed Missions in an autonomous fashion, so they can remind 

themselves of the progress made. 

Within SDT, relatedness refers to an individual’s need for connectedness to others 

through trusting and caring relationships, but also encompasses a need to belong (Ryan & 
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Deci, 2000). This may be a sense of belonging to social groups, to broader communities, or 

even to ideals and values. This gives the individual a sense that they are not isolated, but are 

instead part of something bigger and greater. Individuals experiencing mental health issues 

often feel rejected by others around the, and by society based on the stigmas of mental illness 

or behaviours perceived to be related to mental illness. Interventions which work against 

stigmas by normalising mental health issues may therefore improve an individual’s 

relatedness by reducing real and perceived isolation (Cacioppo, Hawkley, Norman, & 

Berntson, 2011).  

MoodPrism and MoodMission do not require or seek clinical diagnoses, reducing the 

influence of stigma and increasing accessibility. Both apps use nonclinical, non-stigmatising 

language in an effort to reframe mental health issues and inspire hopefulness. For example, 

MoodMission’s Missions are fairly normal, everyday activities, which makes them more 

achievable, and promotes the perception that regular solutions are require for regular 

problems. Alternatively, an activity like hypnosis is so unusual that individuals may perceive 

it to be a “serious” treatment, which in turn may promote the belief that there is something 

truly “wrong” with them. This may suppress relatedness and therefore increase the impact of 

self-stigma. The relatable, commonplace activities and language used in Missions were 

chosen to increase relatedness and reduce stigma. Furthermore, many Missions involve social 

contact in an effort to enhance trusting and caring relationships with others. 

Behavioural Health Continuum of Care 

 The Behavioural Health Continuum of Care model (see Figure 1) outlines the stages 

of intervention for behavioural health issues, including mental health (Institute of Medicine, 

1994; Rickwood, 2010; World Health Organization, 2004a). It emphasises three other stages 

in addition to the treatment stage of intervention, including the promotion, prevention, and 

recovery stages.  
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Figure 1. Behavioural Health Continuum of Care model of interventions 
 

Within the prevention stage, there are three different kinds of preventative 

interventions. Universal prevention interventions are targeted at all or most individuals within 

a population, such as promotional campaigns that deliver health messages across a wide range 

of broadcast media. For example, television advertisements that quote statistics about the 

prevalence of anxiety and recommend seeking support from health professionals would be 

universal prevention interventions.  

Selective prevention interventions are more narrowly targeted towards groups that 

may be more at risk for developing a disorder. For example, a school program that aims to 

increase student’s mental health literacy (MHL) would be considered selective because it is 

targeting school children when they are vulnerable to developing problematic views about 

mental distress (Black Dog Institute, 2016). By educating them about difficult emotions and 

ways of coping with stress, the students may be better equipped to prevent small emotional 

problems from developing into more complex, severe ones. This may also prevent alcohol and 

drug misuse, as these substances are often used to cope with distress.  

The final type of prevention interventions are labelled indicated, as these are aimed to 

be used with individuals who have been specifically indicated to be at risk of developing a 
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disorder requiring treatment. Indicated prevention interventions are generally more involved 

than universal or selective interventions, as they can resemble a type of minimal, subclinical 

treatment (e.g. P. Cuijpers, Muñoz, Clarke, & Lewinsohn, 2009). For example, brief problem-

solving therapy delivered in group settings can help reduce distress and prevent depression in 

nonprofessional carers (Vázquez González et al., 2013). 

 Computerised interventions usually aim to be indicated prevention interventions or, 

more commonly, treatment and recovery stage interventions (Kenardy, McCafferty, & Rosa, 

2003). This is because the individual must be motivated enough to engage in the intervention, 

and computerised interventions require the user to become stationary and devote their full 

attention to the computer for a moderately long period of time to, for example, complete a 

thirty-minute module. They also have to factor this into their daily routines, often scheduling 

in the sessions to ensure that they complete them. Individuals would have to be well 

motivated to engage with this sort of interaction paradigm, so those that are not at risk of or 

currently experiencing a mental health issue may lack motivation to engage with a 

computerised intervention. In contrast, mobile interventions require a lot less time and 

attention to engage with them. They can be used in almost any context throughout an 

individual’s daily routine, and the limited screen size and lack of mouse and keyboard 

simplify the interaction paradigm. The smaller time and attention requirements ease the 

motivational burden to engage with mobile interventions, and coupled with the high levels of 

smartphone ownership observed in the community, and the ease of accessing interactive 

content via the app stores, mobile paradigms are better suited than computerised paradigms 

for preventative interventions (Judith Proudfoot, 2013). 

 In the first paper presented in this thesis, the recommendation was made to target 

MHapps at nonclinical populations. One of the reasons for this recommendation was to enable 

the MHapp to serve as a prevention intervention. A clinical approach may be appropriate in 
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treatment interventions, but is not appropriate when engaging users who may not be 

experiencing any clinically significant distress.  The interaction paradigms used by both 

MoodPrism and MoodMission were designed to be flexible enough to allow use as universal 

and selective prevention interventions. The time and attention requirements were aimed to be 

low enough for engagement with users who were not motivated by a need for treatment, and 

instead were looking for a tool to understand themselves better, or help in times of stress. 

 Although prevention of mental illness was not measured by the studies in this thesis 

(partly because of the short pre-post time scale used), the findings reinforce the 

appropriateness of MHapps being used for preventative purposes. All studies were conducted 

with community samples, unlike past research that has recruited participants experiencing 

clinical distress (e.g. Kauer et al., 2012; Kuhn et al., 2017; Roepke et al., 2015). While the 

effects on depression and anxiety were mixed and, in part, depended on the clinical status of 

the participants, the increases in mental wellbeing were much more consistent across groups 

and apps. This suggests that despite the absence of depressive or anxious symptoms, users can 

still gain benefits from using MHapps, as increased mental wellbeing can prevent mental ill 

health (Slade, 2010). Another factor that supports MHapps as preventative interventions is the 

presence of effects in the nonclinical and moderate clinical groups, but not in the severe 

clinical group of MoodMission participants. This suggests that participants who were 

experiencing more severe symptomatology were unable to derive measurable benefit from the 

app, suggesting that they should be seeking treatment interventions rather than using a 

preventative one. 

Broader Implications for the Field 

The MHapp field is evolving in important and distinct ways as it becomes more 

established. This thesis has examined the entire lifecycle of a MHapp from design, to 

development, evaluation, and launch, and this has enabled a comprehensive perspective on 
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some of the field’s broader challenges. It is important to discuss these in addition to the study 

findings, as they are influential to the future of the field. 

Research paradigms are being challenged in the field of digital mental health. RCTs 

have long been upheld by researchers as the gold standard of research designs. However, 

RCTs neglect a lot of important metrics of intervention success. A traditional RCT is able to 

provide an evaluation of an intervention’s therapeutic efficacy, but can neglect the importance 

of real-world implementation, effectiveness, time and financial efficiency, and user 

engagement. For example, the participants in the RCT reported in this thesis first signed up to 

a research study on mental health apps, and were then given instructions on how to download 

an app. This process can create sampling bias and Hawthorne effects, which can artificially 

inflate engagement with the interventions (McCambridge et al., 2014). An individual who 

downloads a MHapp naturally off the app store has fewer reasons to keep engaged with the 

app because they do not experience pressure to satisfy researchers, and they have not made a 

conscious commitment to sign up for a research study. This thesis acknowledged these 

shortcomings and therefore supplemented the pursuit of an RCT with usability and 

engagement studies, achieving a broad spectrum of validation across multiple methodologies 

and metrics. 

Great care and attention was also given to user engagement and the process of delivery 

in the development of the MHapps, rather than solely focussing on the intervention content. In 

the same way that therapists can become preoccupied with therapy content (which activities to 

pursue with clients), rather than considering therapy process (the best way to engage the client 

in therapy and build a strong therapeutic alliance; Kazantzis, Dattilio, & Dobson, 2017), 

researchers can become preoccupied with the content or structure of text-based modules in 

internet interventions rather than considering interface design, user experience design, graphic 

design, and other aspects that influence the user’s relationship with the intervention. The 
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user’s relationship does not just determine their overall level of engagement, but may 

profoundly change their learning outcomes because the meaning of the content may be 

altered. For example, users may be more likely to interpret their mental health issues as 

clinical, medical illnesses if an intervention takes graphic design cues from clinical, hospital 

environments, while an intervention that looks and feels like a video game may lighten the 

user’s attitude to typically stigmatised issues. 

Throughout the development process of MoodPrism and MoodMission, large 

differences in approach to projects were noted between the software developers and the 

researchers. These issues are typical of the field, and are evident in the differences in design 

between MHapps that are directed by researchers or academics (e.g. Blue Watch; Deakin 

University, 2017), and those that are directed by entrepreneurs or businesses (e.g. Pacifica; 

Pacifica Labs Inc., 2016). Each party values different outcomes and uses different metrics to 

track those outcomes. In broad terms, researchers, academics, and clinicians are usually 

primarily motivated by therapeutic outcomes. This is why evidence from RCTs is so 

dominant in clinical decision making. Alternatively, those from business professions are more 

inclined to value usage, uptake, and ultimately revenue. The app’s primary purpose is to be 

used, because the more it is used, the more revenue can be generated from in-app purchases, 

subscriptions, advertising, and other models of commercialisation. It is therefore common for 

researchers to overlook the importance of maximising usability, and common for businesses 

to overlook the importance of ensuring therapeutic outcomes. However, both goals are 

important. It is important for an intervention to be efficacious and usable, because without 

either the intervention has limited real-world effectiveness. The evidence presented in this 

thesis demonstrated the usability (Chapter 5, Appendix X), effectiveness (Chapters 4 and 6), 

and efficacy (Chapter 7) of both MoodPrism and MoodMission, and hopefully more MHapps 

can undergo the same multimethod evaluation process in the future. 
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One frustration often reported by scientifically-minded clinicians and consumers is the 

lack of clarity about which MHapps are truly evidence-based in their design, and also which 

have supporting outcome study evidence for their use. At present, services like Psyberguide 

(2017) and ReachOut Australia (2017) aim to evaluate the therapeutic quality of MHapps to 

better inform clinician and consumer choices. However, the majority of smartphone users 

may never research their choice of MHapp, instead relying on a search of the app store to 

provide them with an app for “depression” or “stress”. There is currently no accreditation 

system for MHapps or the claims they make. This places an important ethical responsibility 

on app stores and MHapp promoters to only make claims that they can substantiate with 

evidence (Grundy et al., 2017; Weckert & Lucas, 2013). However, this is rarely observed and 

the majority of the top-downloaded MHapps do not have published evidence that supports 

their claims. 

Ultimately MHapps are developed to improve the mental health and wellbeing of 

smartphone users. With this in mind, the process of choosing and downloading a MHapp is of 

crucial importance to achieving the overall goal. It is therefore worth considering systems to 

guide clinicians and consumers towards good decisions. For example, endorsement of certain 

evidence-based MHapps could be made by peak mental health bodies, such as beyondblue or 

NIH. Endorsement or financial support by organisations that enable the delivery of mental 

health services, such as Medicare or the NHS, may help even more with implementation. 

Preventative MHapps would benefit most from endorsement or promotion by organisations 

outside of the health system. For example, schools and universities are in a position to educate 

students about the importance of using preventative mental health strategies, such as 

particular apps. The same could be achieved by businesses who wish to support the mental 

health of their employees. 
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Recommendations for Stakeholders 

To conclude this thesis, a series of recommendations have been compiled for various 

mental health app stakeholders. These draw from the past and current research findings, and 

from the observations and experiences gleaned while undertaking this research and 

development. The recommendations discussed in the first paper of this thesis apply broadly 

across MHapps and helped guide the development of MoodPrism and MoodMission. The 

recommendations listed here are those specific for each stakeholder group, so should be 

considered in conjunction with the first paper’s recommendations. Together they guide the 

practical utilisation of MHapps in various stakeholder contexts. 

End Users 

Finding a MHapp can be a daunting, overwhelming, or potentially unsatisfying task 

for an individual roaming the app store. Many apps make claims about “curing” mental illness 

or use techniques that users with average mental health literacy may not realise lack 

supportive evidence. The consumer guides that rate MHapps (e.g. PsyberGuide, 2017; 

ReachOut Australia, 2017), are not widely accessed by the public, so until changes are made 

to introduce an official certification system within the app store or something similar, it may 

be more efficient for users to be guided by certain principles when choosing MHapps. 

Organisations that promote mental health information should be involved in the dissemination 

of this guidance. 

 Users should start by checking to see whether the app refers to evidence or research 

supporting its effectiveness. Users should be sceptical about any outlandish claims made, and 

should turn to trusted experts for advice. If there is an absence of direct experimental 

evidence, the app should be based on a supported intervention theory, like CBT. This thesis 

has found support for apps offering mood-tracking and short CBT strategies, so apps with 

these features should be considered. It is recommended that users seek apps that are 
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comprehensive in scope, not just providing one coping strategy or targeting one mental health 

issue, but offering a suite of different tools, packaged in an engaging behavioural plan.  

Clinicians 

MHapps can be powerful tools for clinicians to use in their clinical practice. Clinicians 

may include psychologists, general practitioners, medical physicians, social workers, 

occupational therapists, physiotherapists, or any health professional who works with clients, 

patients, consumers, or service providers to achieve health outcomes. For the sake of brevity, 

the word “client” will be used in this discussion to refer to all individuals who receive health 

services. 

 Before recommending a MHapp to a client who may benefit, whether the app is an 

appropriate intervention should first be assessed. If the client would be more comfortable with 

a different intervention modality, such as pen and paper notepads or worksheets, then these 

should be considered first. The client should already be motivated to use technology as part of 

treatment before apps are considered. 

Simply informing clients about the existence of a MHapp may not be enough for them 

to take all the necessary steps to meaningfully engage with it. Attending to the client’s 

motivation to use the MHapp can increase the likelihood of independent client engagement, 

just like any self-guided or “homework” intervention. Motivation can be increased by 

considering the SDT needs for intrinsic motivation; autonomy, competence, and relatedness.  

Autonomy can be enhanced by guiding an individual to find and download the MHapp 

on their own device. Furthermore, simple barriers, like finding the app on the app store and 

then completing the onboarding process may prevent a client from starting engagement. 

Therefore, it can be helpful to coach the client through the downloading and onboarding 

process while they are present in consultation.  
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Coaching the client through a few minutes of use may improve the individual’s sense 

of competence, increasing motivation by improving familiarity and decreasing anxiety about 

using it. While a well-designed app will guide clients into using it correctly, some clients may 

need further guidance from the clinician for them to maximise the effectiveness of their 

autonomous use. 

As with any intervention referral or recommendation, discussing the MHapp in 

inclusive, non-stigmatising terms can aid with promoting relatedness. The clinician may wish 

to discuss how other people use the MHapp, or how they have used it themselves, depending 

on the appropriateness of self-disclosure. Online communities of other users can also be 

explored by the client to foster relatedness. 

Providing good guidance requires a clinician to be familiar with the MHapp 

themselves. Self-practice of CBT involves the clinician using CBT techniques themselves to: 

a) improve their own behavioural, cognitive, and emotional responses while working with 

clients; and b) improve their insight into the experience of using the CBT techniques 

(Bennett-Levy, Thwaites, Haarhoff, & Perry, 2015). For example, a CBT therapist may record 

their own negative automatic thoughts that they notice throughout their day, and challenge 

them later by generating and practising alternative thoughts. In much the same way, it would 

be helpful for clinicians who are recommending the use of MHapps to clients to exercise self-

practice, using the MHapp in their daily lives. Notes about any strengths or difficulties should 

be made and considered when introducing the MHapp. 

As clinicians note strengths and difficulties, they should consider providing feedback 

directly to the developers of the MHapp. Unlike other intervention modalities, such as printed 

workbooks, MHapps are more capable of adjustment and reiteration. Developers are often 

eager to improve their products, and the feedback of a user, particularly one who is a health 

professional, is very valuable. The rapid iteration process used by most developers allows 
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small fixes to be made and updates to be released, so feedback-informed improvements can be 

made quickly. 

MHapps are being developed specifically as adjuncts to specific therapies. For 

example, dialectical behaviour therapy (DBT) clinicians and clients can use the DBT Coach 

app as part of therapy to help clients practise skills in vivo (Rizvi, Dimeff, Skutch, Carroll, & 

Linehan, 2011). Acceptance and commitment therapy (ACT) is able to be similarly enhanced 

using the ACT Daily app (Levin, Haeger, Pierce, & Cruz, 2017). Further work is needed to 

investigate how CBT and other therapies can be enhanced with the addition of an app, so 

clinicians are encouraged to pursue such studies. For example, with a few small changes 

MoodMission could be used by clinicians and clients to set and track CBT homework 

activities. 

App Developers 

As already discussed, developing a MHapp is a complex process of balancing the need 

for a slick, attractive, superficially engaging product, with the need for an intervention that is 

scientifically rigorous and engages psychological change mechanisms. This means that 

developers should consider their expertise and motivations, decide on what side of the balance 

they fall, and seek collaborators whose expertise and motivations fall on the opposite side of 

the balance. For example, if a software developer with no psychological expertise wishes to 

develop a MHapp, they should seek collaboration with a mental health clinician or expert. 

Once a relationship is formed, clear and open communication should be maintained between 

the parties to avoid misunderstandings. App developers should also be aware of the unique 

legal and policy requirements of MHapps, and seek guidance in matters of privacy, security, 

suitability of content, advertising, finance, and, if applicable, medical device status (Grundy et 

al., 2017). 
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 The app development process usually has several milestones that can be treated as 

review points to avoid unnecessary work in making changes. For example, once the app’s 

user interface is sketched out into “wireframe” diagrams, all development parties should 

confirm the wireframe before continuing to further stages, such as graphic design or building. 

If decisions made early on the project are changed later in the project, all the project stages 

will need to be repeated to incorporate the changes. 

 As there are already many existing digital treatments and MHapps available, these 

should be reviewed for design inspiration. Existing apps may have features that could be 

adapted, or visual designs that are particularly pleasing or appropriate. Branding principles 

should be considered, and opinions sought from product design and graphic design experts. 

Unless patents or trademarks have been taken against certain designs, a lot of what already 

exists can be used as valid inspiration for new and improved products. Developers should not 

be afraid of emulating existing designs, and if there are any areas where guidelines are not 

clear, legal and expert advice should be sought. 

Organisations 

MHapps can be used by organisations to support the mental health and wellbeing of 

their members. As discussed with reference to universal preventative interventions, MHapps 

are highly scalable in the number of people they can support, the quantity and quality of the 

support, and the breadth of mental health issues they can support or detect to refer users for 

further help-seeking. Organisations are encouraged to seek apps that are compatible with their 

organisational culture, while still retaining evidence-based and effective techniques, and 

keeping the mental health and wellbeing of the user as the goal. Some writers have accused 

corporate culture of encouraging the use of techniques usually used for mental health, but 

instead “hijacking” them to serve corporate goals (Halliwell, 2014). For example, Target, 

Ford, and Google encourage their employees to exercise mindfulness, but with an aim to 
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improve the quantity and quality of their work, rather than to support mental health and 

wellbeing (Pinsker, 2015). Mental health professionals may argue that, ethically, the use of 

MHapps within organisations should always be first and foremost to support the mental health 

and wellbeing of members, with improvements to their work or participation being a 

secondary goal. 

Researchers 

As researchers embrace methodologies that use mobile technologies, there are a 

number of unique challenges, particularly in mental health. Research aims must be achieved 

while still upholding ethical obligations to participants. Some of the most pressing challenges 

include data security, supporting participant welfare, recruitment strategies, participant 

engagement, appropriate evaluation approaches, funding for technical development, and the 

maintenance of platforms following the conclusion of research. 

 Maintaining the security of data collected by apps can be a confusing and frustrating 

process for researchers. However, there are three steps that were noted during this project 

which could simplify the process. Firstly, it should be decided whether the data set collected 

needs to be identifiable. Deidentified data have fewer security and legal requirements than 

identifiable data, i.e. data linked to participant names, email addresses, or other personally 

identifying information. Secondly, the location of the data storage and what it entails for 

security should be clarified. For example, some university ethics committees prefer data to be 

stored on local servers, located on the university campus, as they assume that this is more 

secure than a server located off campus. This creates technical challenges, as the server 

performance then becomes reliant on campus hardware, with little scalability and often 

limited maintenance. Most apps instead use leased virtual servers, leveraging the power and 

scalability of the hardware located in data facilities owned by large companies like Amazon, 

Microsoft, or Google. These vault-like facilities are securely encrypted, and are physically 
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much more secure than a server on campus (Google, 2017). Furthermore, specific facilities 

that are located within certain countries can be used to maintain legal requirements. This may 

need to be explained to ethics committees to prevent misguided compromises or project 

delays. Thirdly, legal and technical advice should always be sought before finalising security 

plans.  

 It is an ethical obligation to provide appropriate support to participants who require it. 

For example, researchers who are conducting interviews with participants in a mental health 

setting should conduct suicide risk assessments and follow up with appropriate intervention. 

While it was recommended in paper one that MHapps provide other support options, 

including crisis supports, some researchers may be resistant to adding anything “extra” to the 

MHapp that might act as an additional intervention to the one being studied. For example, 

some ecological momentary assessment studies rely on apps to collect data in a way that does 

not provide any feedback or intervention to the participant, as this may interfere with the 

clarity of the ecological measurements. However, if an app takes measurements that are 

linked to increased risk for suicide or self-harm, such as a measure of depression or 

hopelessness, it would be ethical to reflect that back to the participant and encourage help-

seeking. 

 MHapps can be expensive to develop in a research context, as there is usually the need 

to seek outside expert advice and hire the services of a private app development firm. 

Furthermore, once the app is built, usually after extensive and unforeseeable delays, there will 

be a number of ongoing costs to update and maintain the app. Coordinating all the 

development tasks and involved parties can be time intensive, especially if changes are made 

to the app after design milestones have passed. The field of mobile mental health app 

research, and indeed the broader field of internet interventions, is currently in a transitional 

state from relying strictly on research funds to being partly commercialised. The value of 
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commercialisation is being realised by researchers who want the interventions they are 

developing to be more widely used beyond strict research contexts. For the development of 

MoodMission, the majority of funding was derived from crowdfunding, in which financial 

support was sought from individuals, with reciprocal rewards delivered through the online 

platform Pozible (2017). This not only made the project possible financially, but also helped 

with promotion and the building of an online community to support the app. For example, 

individuals who pledged to the campaign were offered the opportunity to test the app before it 

was released and provide feedback to guide improvements. This online community also 

helped with recruitment. 

Researchers may have to rethink traditional recruitment strategies when using a 

MHapp. Researchers are encouraged to investigate marketing strategies for other, similar 

health apps to develop fresh strategies. For example, social media platforms are powerful 

recruitment tools, but only if the strategy is carefully planned and adaptively flexible (Kaplan 

& Michael Haenlein, 2010). It is recommended that social media experts are consulted to 

develop a comprehensive strategy.  

Once participants are recruited, they must engage with the MHapp in a way that is 

satisfactory for both research needs and supportive needs. In addition to the strategies already 

outlined in this thesis, it is recommended that researchers consider the length, complexity and 

interactivity of the assessment process used in MHapp research. A compromise must be made 

between making the assessments long enough to be useful for the researchers and short 

enough to be achievable for the participant. Overly complex assessments may frustrate 

participants, and administration via mobile device may pose problems for validity. It is 

recommended that assessments be made as interactive as possible to hold participants’ 

attention and reward their engagement. 
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Reporting improvements in mental health variables is one way to evaluate the 

effectiveness of MHapps. However, adding economic evaluation may be more favourable to 

justify future MHapp development (see Paganini, Teigelkötter, Buntrock, & Baumeister, 

2018). Demonstrating the social and economic advantages of developing massively scalable 

interventions that can prevent or treat mental health issues can help secure government 

funding and power evidence-based policy changes (Layard & Clark, 2014). 

 After a MHapp is launched and research is underway, there are ongoing costs in the 

maintenance of the platform. These costs will continue after the research has concluded if the 

app continues to be available. It is important for successful MHapps to remain available 

because: a) there are only a few MHapps available with evidence-backing; b) resources have 

been devoted to establishing an intervention, which should then be shared to justify the 

resources; c) often more research questions can be investigated using a MHapp platform, so 

researchers should have the opportunity to pursue these without the trouble of developing an 

entire new platform, and d) evidence-backed MHapps are valuable for enhancing public 

mental health and for further research, as some questions can only be answered by using a 

known-effective or known-acceptable app as an experimental or a control condition. It is 

recommended that researchers investigate funding and support models that allow the ongoing 

maintenance of MHapp projects. 

Conclusion  

This thesis reports on the development of two new publicly available and evidence-

backed MHapps that incorporated innovative mobile-optimised interactions and were based 

on psychological theory, including CBT. Evaluation of these apps demonstrated that 

wellbeing was promoted after 30 days’ use of either app, and while somewhat mixed, 

evidence was also obtained that each app reduced depression and anxiety levels, particularly 

for users who already reported moderated depression or anxiety. Considerable insight was 
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also obtained into how these apps worked; the effects of the reflection-focussed app 

MoodPrism were mediated by increasing ESA, and the effects of the problem-focussed app 

MoodMission were mediated by increasing CSE. 

 Over the coming years, more MHapps will be developed, released, and reiterated. 

They have the potential to be important tools in the campaign against mental illness; the 

leading cause of disability and global disease burden (World Health Organization, 2017). 

Prior to the publication of the studies in this thesis, there was no compilation of evidence-

based recommendations for MHapp development, most of the empirical literature supported 

interventions that were not accessible to the public, and there was little understanding of the 

mechanisms underlying the effects of different MHapps. The findings reported in this thesis 

advance research on MHapps by providing a blueprint for app developers and researchers to 

produce evidence-based apps that are functional and engaging.  Importantly, the studies 

reported here demonstrate that digital technologies can significantly contribute to public 

health by offering sustainable and complementary support for mental health outside 

professional health care clinics.
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Appendix B: Development of a Mobile Phone App to Support Self-Monitoring 
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Multimedia Appendix 1: Details on 3 forms of data (automatic, experience sampling, 

and psychological surveys) collected from MoodPrism.  
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Multimedia Appendix 2: Feedback generated by the subjects while using MoodPrism. 

Feedback 

type 

Trigger  Scoring  Sample 

Psychological surveys 

Normative 

feedback  

When block 

of surveys 

completed 

 

Scoring based on published 

guidelines, and feedback based on 

published normative data).  

For example: 

(<45) in the lower range of positive 

health scores (less than 75% 

of people) 

(45-50) on the lower end of the 

average range of positive 

health scores (less than 50% 

of people) 

(51-56) on the higher end of the 

average range of positive 

health scores (more than 

50% of people) 

(>56) in the higher range of positive 

health scores (more than 

75% of people) 

 

 

Risk assessment 

Prompt to 

seek mental 

health 

support 

Red flag 

high score  

PHQ or GAD score above 15 (as per 

published recommendations)  
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Experience sampling self-reports 

Visual (icon, 

colour) and 

descriptions 

of emotional 

state, as well 

as context 

information. 

Reported 

either in 

detailed (1 

day), brief 

form 

(weekly), or 

overview 

(complete 

log) format.  

On user 

request 

from day 1.   

 

 

Based on 2-dimensional (arousal 

and valence) circumplex model of 

emotion (see below); color coding 

based on subjective convention. 

 

 

 

 

 

 

 

Overview: 

 

 

 

 

 

 

 

 

 

 

Weekly view: 

 

 

 

 

 

 

 

 

 

Daily detail: 
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Description 

of positive 

health 

function 

On user 

request 

unlocked 

from day 8.   

 

Scoring based on the sum of ESM 

items reflecting feelings of: positive, 

control, social connection or 

support, motivation or engagement, 

and meaning or purpose 

• 5-10: Low score 

• 11-19: Medium score  

• 20-25: High score  

 

Further information link options 

(rotating over time) include Smiling 

Mind, Healthy Habits, and Buddhify 

apps, and well-being websites such 

as ”Authentic Happiness” and “Soul 

pancake”  

 

Description 

of depression 

or anxiety 

levels 

On user 

request 

unlocked 

from day 

15. 

 

Scoring based on PHQ or GAD 

frequency of behaviors over a 2-

week period (none, less than half the 

days, around half the days, every or 

most of the days) 

Summed to produce  

• 0-2: low  

• 3-4: moderate  

• 5-6: high 

 

Further information link options 

(rotating over time) include 

 

 

 

 

 

 

https://www.authentichappiness.sas.upenn.edu/
https://www.authentichappiness.sas.upenn.edu/
https://www.authentichappiness.sas.upenn.edu/
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Progress 

toward 

entries into 

prize draw 

Frequency 

counts and 

countdowns 

Day 1-7: Counts down to unlocking 

further mood feedback (positive 

functioning feedback) 

Day 8-14: Counts down to 

unlocking further mood feedback 

(depression or anxiety feedback) 

Every day: Counts up number of 

days completed to yield number of 

entries into prize-draw.  
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Appendix C: Emotional Self-Awareness Scale – Revised 

Labels on 5 point rating options: 
0 = Never 
1 = Very Little 
2 = Sometimes 
3 = Often 
4 = A lot 

 
Reversals: 1, 3, 7, 11, 12, 14, 15, 20, 23, 27, 29 
 
 

1. My moods are hard to describe  
2. It’s important to me to understand what my feelings mean 
3. It's hard for me to tell what mood I’m in  
4. I analyse my personality to try to understand why I’m upset 
5. Expressing emotion is easy 
6. I usually know why I feel the way I do 
7. I often have trouble deciding what will improve my mood  
8. I know how I feel about most things 
9. I go away by myself and think about why I feel a certain way 
10. I can talk about my mood to others 
11. I don't know why I feel the way I feel  
12. I don't really think about why I behave as I do  
13. I often 'self-talk' to think about feelings 
14. I’m often confused about how I feel about things 
15. I’m often aware of being emotional, but I can’t describe the emotion 
16. I often take time to reflect on how I feel 
17. I often know what caused my mood 
18. I’m usually aware of my emotions 
19. I like to go someplace alone to think about my feelings 
20. I don't often think about my feelings  
21. I often think about ways to make myself feel better 
22. I know exactly how I'm feeling 
23. Sometimes I can't figure out how to make myself feel better  
24. When feeling bad, I try to deal with my problems and concerns 
25. I can tell others how I’m feeling 
26. I usually have clear idea about how my feelings affect how I act 
27. It’s difficult to make sense of the way I feel  
28. I find it easy to write down how I feel 
29. It's difficult to communicate what I feel  
30. I think about recent events to try to understand why I’m upset 
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Appendix D: Mental Health Literacy Questionnaire 

Correct answers (bolded) are awarded 1 point.  
Some answers (italicised) are awarded 0.5 points. 
 
 
Mary is 30 years old. She has been feeling unusually sad and miserable for the last few weeks. 
Even though she is tired all the time, she has trouble sleeping nearly every night. Mary doesn't 
feel like eating and has lost weight. She can't keep her mind on her work and puts off making 
decisions. Even day-to-day tasks seem too much for her. This has come to the attention of her 
boss, who is concerned about Mary’s lowered productivity.  

 
1. What do you think is wrong with Mary? 

a. Heart problems 
b. Depression  
c. Anxiety 
d. Laziness 

 
2. How helpful do you think each of the following would be for Mary? [rate each on a scale 

of 5 point rating scale with lowest labelled “Most harmful”, then “Harmful”, midpoint 
labelled “neutral”, then “Helpful” and highest labelled “Most helpful”] 

 
Item Correct Answers 
a. Visiting a chemist (pharmacist)  Neutral, Helpful, Most helpful 
b. Asking help from close friends Helpful, Most helpful 
c. Having alcohol to relax Most harmful, Harmful 
d. Using an online or phone counselling service Helpful, Most helpful 
e. Contacting a psychologist Helpful, Most helpful 
f. Vitamins and minerals, or herbal tonics Harmful, Neutral, Helpful 
g. Being admitted to a psychiatric ward of a hospital Most harmful, Harmful, Neutral 
h. Visiting a GP Helpful, Most helpful 

 

John is a 15 year old living with his parents. Since starting at a new school last year he has 
become even more shy than usual and has made only one friend. He would really like to make 
more friends but is scared that he’ll do or say something embarrassing when he’s around 
others. Although John’s work is OK he becomes incredibly nervous, trembles, blushes and 
seems like he might vomit if he has to answer a question or speak in front of the class. At 
home, John is quite talkative with his family, but becomes quiet if anyone he doesn’t know 
well comes over. He never answers the phone and he refuses to attend social gatherings. He 
knows his fears are unreasonable but he can’t seem to control them and this really upsets him.  

 
3. What do you think is wrong with John? 

a. Heart problems 
b. Depression  
c. Anxiety 
d. Laziness 
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4. How helpful do you think each of the following would be for John? [rate each on a scale 
of 5 point rating scale with lowest labelled “Most harmful”, then “Harmful”, midpoint 
labelled “neutral”, then “Helpful” and highest labelled “Most helpful”] 

 
Item Correct Answers 
a. Visiting a chemist (pharmacist)  Neutral, Helpful, Most helpful 
b. Asking help from close friends Helpful, Most helpful 
c. Having alcohol to relax Most harmful, Harmful 
d. Using an online or phone counselling service Helpful, Most helpful 
e. Contacting a psychologist Helpful, Most helpful 
f. Vitamins and minerals, or herbal tonics Harmful, Neutral, Helpful 
g. Being admitted to a psychiatric ward of a hospital Most harmful, Harmful, Neutral 
h. Visiting a GP Helpful, Most helpful 

 
5. What is the most common mental condition in Australia? 

o Schizophrenia 
o Bipolar disorder 
o Depression 
o Anxiety 

 
6. What is the best way of treating depression? 

o Therapy with a trained practitioner 
o Drinking alcohol 
o Just getting motivated 
o An exercise program 

 
7. Which of these websites has information about mental health and where to find help? 

o twitter.com 
o beyondblue.org.au 
o change.org 
o spacehead.org 

 
8. What is a headspace centre? 

o A part of the hospital 
o A part of the brain 
o A mental health service for people of all ages 
o A health service for young people and their families 

 
9. Is anger a normal human emotion? 

o No, and it is never helpful 
o No, but it is sometimes helpful 
o Yes, but it is never helpful 
o Yes, and it is sometimes helpful 

 
10. Is feeling anxious normal? 

o No, and it is never helpful 
o No, but it is sometimes helpful 
o Yes, but it is never helpful 
o Yes, and it is sometimes helpful 

 



 
 

 
287 

11. Which is not a sign of depression: 
o Tiredness, lack of energy and motivation 
o Feelings of unhappiness and irritability 
o Hearing things that aren’t there 
o Feeling worried or tense 
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Appendix E: Additional MoodMission Screenshots 

Figure E.1. Example MoodMission onboarding screens. 
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Figure E.2. Example MoodMission survey screens. 
 

     
 

Figure E.3. Example MoodMission Mission Log screens. 
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Figure E.4. Example MoodMission Stats and Achievements screens. 
 

     
 

Figure E.4. Additional example MoodMission Mission screens. 
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