
 

 

 

Mobile Mental Health Platforms and Gamification 

Mobile Plattformen zur Stªrkung der psychischen Gesundheit und 

Gamification 

 

 

 

InauguralȤDissertation 

zur Erlangung des Doktorgrades der Philosophie 

der LudwigȤMaximiliansȤUniversitªt M¿nchen 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

vorgelegt von 

Silja Litvin 

aus 

Bonn 

2024 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Referent: Prof. Dr. Markus Maier 

Korreferent: Priv.-Doz. Dr. Markos Maragkos 

Korreferentin: Dr. Katharina Kugler  

Tag der m¿ndlichen Pr¿fung: 23.04.2024



3 

Table of Contents 

Introduction ........................................................................................................................................ 4 

Problem Statement ........................................................................................................................... 4 

Overall Theory .................................................................................................................................. 6 

Latest State of the Research ............................................................................................................ 6 

Mission Statement ............................................................................................................................. 8 

Presentation of Work ......................................................................................................................... 9 

Paper 1: óGamification as an Approach to Improve Mental Well-Being and Reduce Attrition in 

Mobile Mental Health Interventions: A Randomised Controlled Trialô ........................................... 10 

Paper 2: The Impact of a Gamified Mobile Mental Health App (eQuoo) on Resilience and Mental 

Health in a Student Population: Large-Scale Randomised Controlled Trial ................................. 11 

Overall Discussion ........................................................................................................................... 13 

Findings of the Randomised Controlled Trials ............................................................................ 13 

Conclusion ........................................................................................................................................ 14 

The Importance of Engaging Mobile Interventions ........................................................................ 14 

Future Steps in Providing Effective Mobile Interventions .............................................................. 14 

References ........................................................................................................................................ 16 

Paper 1 Print ..................................................................................................................................... 22 

Paper 2 Print ..................................................................................................................................... 45 

German Translation of Cover Paper .............................................................................................. 61 

 

 

  



4 

Introduction 

Problem Statement 

An increase in problems related to mental health and well-being (Storrie et al., 2010), 

coupled with a lack of access to supports (Twenge et al., 2019), has contributed to the fact that 

less than 35% of the population in need of interventions are receiving them (Kazdin, 2017). 

Barriers to access include inadequate financial resources from governments and national health 

care systems and the inability for individuals to pay for their own private mental health care 

(Kazdin, 2017). Other influencesðsuch as rural living, stigma, and restricted business hoursðalso 

hinder otherwise-eligible people from receiving mental health care (Sickel et al., 2019). Although 

access to care has been a growing problem for some time now, the COVID-19 pandemic led to a 

spike in mental illness [5, 6], resulting in an accelerated demand for affordable and accessible 

mental health supports, in particular those that can be accessed remotely [7, 8]. Teens, 

adolescents, and young adults are a particularly underserved population with some of the fastest 

growing needs for mental health care [9]. This is especially alarming because mental illness 

diagnosed in adolescence can lead to long-term exclusion from education, employment, or training 

[10], with a devastating effect on the adolescent as an individual as well as their social circles. 

These facts highlight an urgent need for affordable and easily accessible treatment options 

that do not rely on traditional face-to-face therapies.  

In addition, research indicates that prevention and positive psychology as means of 

keeping people healthy and equipping them with the psychological resources to process mental 

and emotional stress in a beneficial way are not only highly effective [11]but can also significantly 

lower the suffering and emotional burden of managing mental illness. 

In recent years, studies have emerged that show that different types of digital remote 

treatments, such as internet-delivered cognitiveïbehavioural therapies and a mix of guided and 

nonguided therapies, produce a significant reduction in psychopathology symptoms, especially 

depression and anxiety [12]. Although promising, early digital remote therapy options required 

individuals to own or have access to a computer or laptop and a robust internet connection, which 

is not always possible, despite increases in the number of households owning at least one 
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computer [13]. However, a greater proportion of individuals now own smartphones [14, 15], 

presenting a more accessible and convenient modality for digital remote therapy: the development 

of interventions in the form of mobile applications. In addition, teens, adolescents, and young 

adults appear to respond positively to digital remote therapy tools in form of apps because it 

resonates with their daily habits, needs, and digital expectations [16] 

Today, the market is oversaturated with digital mental health remote therapy options, yet 

only 2% of products have undergone clinical trials, raising concerns about their legitimacy, safety, 

and effectiveness [17]. A recent review of 19 studies that investigated the use of gamified digital 

remote therapy for common mental health problems in young people revealed that 53% of the 

studies had no active control group, 16% used a wait-list condition, 21% used another digital 

remote therapy control group condition, and only 11% (2 studies, which used the same 

intervention) used face-to-face interventions [18,19]. The effect of the digital remote therapy tools 

was largest when they were compared with nonactive control conditions, and effects were small, or 

even nonexistent, when there was an active comparator [20,21]. Recent meta-analyses that have 

specifically explored studies involving mobile phone apps for depression and anxiety have 

suggested that they have the potential to reduce symptoms compared with inactive controls 

[22,23]. Unfortunately, only a few studies have involved active control groups, which is important 

when researching the effect of a particular intervention. It is also worth noting that many of the 

studies were underpowered. Insufficient sample sizes can promote favourable effects of 

interventions [24, 25, 26], reducing the likelihood that a statistically significant result reflects a true 

effect [27]. 

The evidence base also tells us that there is a key problem relating to engagement with 

digital mental health products: attrition. Although a certain level of attrition may be expected in any 

form of mental health intervention [20], rates appear to be higher with digital mental health 

products [sources]. This is concerning because many interventions require sustained engagement 

in order to get across their content or to give the intervention time to work.  

The Problem Statement can therefore be distilled to the following four points: 

1. Mental illness is on the rise. 

2. Access to face-to-face therapeutic interventions remains problematic. 
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3. Most digital mobile remote therapies are inadequately backed by research. 

4. Most digital mobile remote therapies fail to retain clients long enough to have an 

impact on their mental health. 

Overall Theory 

The Gesamttheorie of this paper is that evidence-based and gamified digital mental health 

interventions delivered by phones can be shown to be effective tools for improving mental health. 

The hypothesis is that the platformðmobile phonesðallows for on-demand, affordable, and 

private service, and clinical trials prove their effectiveness and gamification solves retention 

challenges, at least for certain targeted audiences, such as young adults.  

Latest State of the Research 

Although the COVID-19 lockdown periods, and the restrictions around social interactions 

that came with them, has had an impact on the rise of mental health care needs [28], researchers 

are struggling to find conclusive reasons as to why mental health care needs were climbing even 

before the pandemic hit [29]. Whereas some suggest that growing medical treatments are possibly 

fueling a vicious cycle of mental ill health [30], others point towards changing lifestyles, such as 

being more sedentary [31], social media or tech use in general [32], or even a global identity crisis 

of younger generations [33] that may or may not be evolving in a negative direction. Although 

neither of these hypotheses alone can itself explain the rise of mental illness, data are being 

collected continuously, and many of the hypotheses could offer reasonable input into shaping 

governmental guidelines as well as educating institutions in the development of well-beingïled 

practices. The health care space is also actively developing guidelines and regulations [34], and 

active calls for more funding of health care services are dominating the narrative [35].  

Despite funding efforts, face-to-face therapy remains accessible only through thresholds of 

long waiting times [36] or considerable personal investment of private therapy sessions that can 

cost from 60ú to over 400ú [37], which is not feasible for everyone. Even if waiting and/or funding 

are not limiting factors, for young adults there may be further obstacles, such as a preference for 

self-reliance and the desire to avoid perceived stigmatisation [38, 36]. 
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As a response to the glaring need for more accessible and on-demand mental health care, 

the private sector has created thousands of mobile mental health solutions in the past few years. 

Of the more than 10,000 health, psychosocial, and stress management apps claiming to alleviate 

mental distress available in app stores, only 2% have undergone randomised controlled trials 

(RCTs) to prove their effectiveness and feasibility [17]. RCTs are key to not only ensuring that the 

app is effective but also that it complies with ethical regulations and approved by means of an 

Ethics Application to a certified body whose purpose is to protect mobile remote therapy users 

against harmful or negligent practice. Most of these apps, 2%, consist of mindfulness and 

meditation applications, such as Headspace and Calm; and positive psychology programs that 

involve goal-setting and journaling and mood-monitoring tools; as well as a few tools that are 

connected to a real-life therapist or an AI bot, such as Wysa [17]. These applications were studied 

in 33 peer-reviewed publications that covered only 21 applications: Eight papers were about 

Headspace alone, which would reduce the actual number of evidence-based apps to 25. All of the 

studies were published between 2015 and 2020 and consisted of efficacy, feasibility, or usability 

studies; 2 were combined efficacy and feasibility studies [16]. This indicates a substantial lack of 

evidence-based care and highlights a large researchïpractice gap.  

Most studies have revealed small to moderate effect sizes and positive outcomes, which 

could be due to the fact that trials without significant findings might not be published and/or that 

commercial interests prohibit the publication of unsupportive outcomes. Very few of the trials 

discussed participant retention, and meta-review studies that did mention trial attrition revealed 

very high attrition rates of up to 99% [39]. Not discussing retention allows for a huge blind spot 

within the research: If non-uptake and drop-off numbers are omitted, the true value of the 

intervention tool cannot be assessed because it is unclear whether it is suited to deliver an 

intervention. Even the app with the highest possible effect size will not be able to help if users donôt 

stick with it long enough to reap the benefits.  

This latest state of research indicates that the current body of research concerning digital 

mental health solutions is developing, but there are clear limitations, including an 

overrepresentation of specific and unique apps that challenge generalisability and a lack of focus 

on uptake and retention as well as extremely arduous and rigid RCT protocols, which make it 
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difficult for mobile mental health care tool developers to design and develop evidence-based 

products that consumers will use enough to reap mental health benefits.  

Mission Statement  

While I was a full-time student at the Ludwig Maximilian Universitªt, I learned all about the 

history of psychology, diagnostic tools, statistics, treatments, and ethics. What I did not learn 

deeply enough to prepare me for a career in mental health care were all the barriers that clients 

face when trying to access the care they need. I was absolutely stunned to learn that waiting times 

of up to 6 months are considered normal, even short [36], and that people with below-threshold 

symptoms often could not find financial support from insurance companies. Clients would tell me 

they answered questionnaires citing symptoms stronger than they were actually experiencing 

because they were worried that care would otherwise be denied. In my internship at an ambulatory 

mental health care centre, NELFT [40], I would assess young adults who had been waiting months 

to see me, suffering in the meanwhile, with their symptoms getting worse over time more often 

than not. They reported the first symptoms years before they even considered looking for mental 

health care, and I was profoundly struck me by the knowledge that they would not be in the room 

with me if they had learned the psychological skills my colleagues and I were about to teach them 

(a Cognitive Behavioural Therapy (CBT)ïled program) before they had developed their first 

symptoms. It was then that I decided to contribute differently to society than what I had originally 

foreseen for myself: Rather than helping a privileged few who had made it to our door, I would 

dedicate my academic and private career to the mission of preventing mental illness. I would use 

the new world technology of apps and video games to build a mobile intervention that would 

captivate young adults and teach them the psychological skills they need to build resilience as well 

as preclude developing anxiety and depression and bring them joy and entertainment. Personally, I 

believe that the journey of personal growth, healing, and self-understanding can be one of joy and 

funðdespite mental illness being impairing and painful. Why not harness the know-how of the 

gaming industry to ethically develop an intervention vehicle that resonates with the needs and 

habits of young adults? Thus, I began the journey of developing eQuoo, always making sure that I 

am developing an effective and reliable tool that education spaces can buy for their students, so 
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that young people do not also have to carry the financial burden of care. Right now, eQuoo has 

been translated into four languages, has more than 500,000 downloads worldwide, and is 

undergoing itôs third RCT as well as multiple independent studies.  

Presentation of Work 

This dissertation revolves around the lack of effective mental health care resources; it 

subsequently proposes and tests an affordable, effective, and scalable solution called eQuoo. By 

óeffectivenessô, I predominantly mean mental health care resources that clients stick with long 

enough to experience positive mental health changes. 

This thesis outlines my academic journey and findings through the development of a 

gamified mobile mental health tool called eQuoo, the Emotional Fitness Game, Versions 1 (V1) 

and 3 (V3). In Paper 1, the eQuoo V1 was tested in a 5-week, three-armed RCT with 358 

participants; it significantly raised the mental well-being metrics resilience, personal growth, and 

positive relationships with others, as well as lowering anxiety, over a 5-week period, showing low 

attrition, indicating that the use of gamification in mental health tools is an effective retention tool 

(Paper 1: óGamification as an Approach to Improve Mental Well-Being and Reduce Attrition in 

Mobile Mental Health Interventions: A Randomised Controlled Trialô). Paper 2 (óThe Impact of a 

Gamified Mobile Mental Health App [eQuoo] on Resilience and Mental Health in a Student 

Population: Large-Scale Randomised Controlled Trialô) is the follow-up trial, which explored the 

current eQuoo game, V3, which has undergone substantial updates after the feedback of 

thousands of players as well as my own understandings from the first trial. In a three-armed, 5-

week RCT with 1,165 student participants, the gameôs effect on anxiety, depression, and resilience 

was measured, with attrition being an important secondary outcome. The trial successfully 

achieved significant on all, such as Last Observation Carried Forward and Intention to Treat.  
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Paper 1: óGamification as an Approach to Improve Mental Well-Being and Reduce Attrition 

in Mobile Mental Health Interventions: A Randomised Controlled Trialô 

I partnered with a Los Angelesïbased game development company to design eQuoo V1, a 

game that allows players to learn and practice psychological skills in a low-risk, low-cost 

environment.  

eQuoo V1 was an interactive mobile game that could be found in all the app stores; the 

game was divided into five chapters (one chapter per week); each chapter taught two new 

psychological skills. Each skill is empirically based and implemented in CBT, positive psychology, 

and systemic psychology, including generalisation, catastrophising, and emotional bids. The skills 

were taught by the gameôs avatar, Joy, at the beginning of each chapter and, once a skill is 

mastered, the user was led through a choose-your-own adventure game in which the player 

needed to implement the skills in order to gain coins and level up to the next chapter. Each chapter 

is from a different genre and takes an average 15 to 25 min to play, depending on reading pace. 

A three-armed RCT was conducted with 358 participants working at BOSCH UK over a 5-

week period. The trial investigated whether the test group using eQuoo would significantly raise 

their resilience, interpersonal relationship skills, and personal growth and lower their anxiety. The 

treatment-as-usual control group was given a CBT app called óCBT Journal,ô and the wait-list group 

received no treatment over the 5 weeks.  

The Adult Resilience Measure (ARM) [41], the one-item Anxiety Likert Scale [42], the 

Personal Growth Initiative Scale (PGIS), and Ryffôs Scales of Psychological Well-Being (RPRS) 

[43] were administered to all participants on Days 1, 17, and 35. Repeated-measures analyses of 

variance (ANOVAs) revealed statistically significant increases in resilience in the test group 

compared with both the control and wait-list groups over the 5 weeks. The app also significantly 

increased personal growth and positive relations with others and lowered anxiety. With 90% 

adherence, eQuoo V1 retained 21% more participants than the control or wait-list groups. The 

intervention delivered via eQuoo V1 significantly raised mental well-being and decreased self-

reported anxiety while enhancing adherence compared with the control conditions. The repeated-

measures ANOVA of the primary outcome (ARM score) revealed a significant main effect of 
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intervention, F(2,350) = 8.51, p < .001, Ẽp
2 = .046, and a significant interaction between 

intervention and time, F(4,698) = 3.34, p = .01, Ẽp
2 = .019, but not a main effect of time, F(2,350) = 

2.66, p = .07, Ẽp
2 = .015). 

Despite attrition not being a primary outcome, the RCT emphasised the importance of 

retention in a digital mental health intervention and reported high retention rates of over 90% in the 

test groupðan unusually large number in comparison with average RCT group retention rates [39], 

demonstrating that gamification and/or gamifying could be a valuable tool to enhance therapy 

adherence.  

The RCT also raised more questions with its limitations: Despite eQuoo V1 being a 

relatively advanced digital tool, the data collected could have been much more comprehensive, 

such as on individual user engagement and the impacts of specific features on outcomes. As with 

most interventions, with eQuoo V1 there is a óblack boxô effect that leaves it unclear which 

psychological skills taught in the game have the biggest impact. It would also be of interest to 

investigate the effect of eQuoo V1 on a clinical population using a more sensitive anxiety 

measurement.  

Paper 2: The Impact of a Gamified Mobile Mental Health App (eQuoo) on Resilience and 

Mental Health in a Student Population: Large-Scale Randomised Controlled Trial 

This paper is a follow-up study with the updated and current version of eQuoo, V3.  

The updates were primarily player and user data led, addressing usability and user 

interface issues as well as adding more content to the game to provide a 52-week programme. The 

list of game changes included 

¶ 47 more levels of game play, reaching 52 levels altogether; 

¶ 5+ new stories of different genres that comprise 8 to 10 chapters each; 

¶ a weekly lock that excludes players from playing more than one level a week, 

allowing for skill adoption during the lockdown time as well as making sure the 

game does not allow for potentially addictive abuse; 

¶ a customisable avatar so that players would be playing as themselves instead of a 

fictional character presented by eQuoo V3; 
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¶ in-app mini-games to play during the main game lockdown; 

¶ 42 additional psychological skills, all based on CBT, Systemic Therapy, and Positive 

Psychology; and 

¶ an extensive library of every skill explained on a deeper level in form of a blog. 

eQuoo V3 continues to be available on the Google and Apple app stores and has five 

levels of free game play before the player would hit a paywall, ensuring that self-payers knew what 

the game was about before purchasing a subscription. The app is planned to remain on the app 

stores despite the business model being business to business (B2B), with PsycApps selling to 

secondary schools, colleges, and universities. This pivot from business to consumer (B2C) to B2B 

was made after I decided that I wanted the burden of pay to be carried by someone other than the 

young clients themselves.  

A three-armed large-scale RCT was supported by UniDays [444], a student discount 

platform that gave me access to more than 3 million potential participants in the United Kingdom. 

More than 1,000 students (n = 1,165) from more than 180 universities were randomly allocated into 

one of three groups: (1) eQuoo V3 users, (2) users of a treatment-as-usual evidence-based 

cognitive behavioural health app called Sanvello, and (3) a no-intervention wait list. The Rugged 

Resilience Scale [45], Generalized Anxiety Disorderï7 [46], and Patient Health Questionnaireï8 

(PHQï8) [47] were administered to all participants at baseline and every 7 days until completion. 

A repeated-measures ANOVA revealed statistically significant increases in resilience 

scores in the test group (p < .001) compared with both control groups (Sanvello: p = .10, wait list: p 

= .82) over 5 weeks. The app also significantly decreased anxiety and depression scores (both ps 

< .001). With 64.5% (251/389) adherence, the eQuoo V3 group retained 42% more participants 

than the control groups. 

The RCT outcome clearly indicates that gamified digital health interventions such as eQuoo 

V3 are effective, scalable, and low-cost solutions for supporting young adults and can be available 

on all leading mobile platforms.  

Not all questions and limitations raised in Paper 1 could be addressed in Paper 2, and new 

ones were raised. The intervention arm and treatment-as-usual arm of the RCTs are not exactly 

comparable because they are two different digital products using similar but distinct intervention 
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techniques. A better comparison would be to give the treatment-as-usual group a nongamified 

version of eQuoo V3 instead. Another limitation is that no in-game player data were used to record 

exact game interactions. Relying exclusively on questions answered to prove engagement is not a 

sufficiently nuanced approach to give insights into how game play affects mental health outcomes. 

Last, but not least, all participants were self-selected, and therefore self-selection bias may have 

crept into the study outcomes.  

Despite these limitations, the results and the fact that it was a very large participant group 

allow for population generalisation and offer promising support for the hypothesis that gaming 

mental health is, indeed, a good idea. 

Overall Discussion 

As established in the introduction, affordable, trustworthy, and effective gamified mobile 

interventions are emerging as solutions fit to support a large population in lieu of, or alongside, 

face-to-face therapy. I am on an ongoing journey of research, discovery, and iterative 

implementation of findings and am leveraging an up-ôtil-now unfathomable quantity of data to 

design more effective intervention tools.  

Findings of the Randomised Controlled Trials 

The RCTs established that the mobile interventions eQuoo V1 and eQuoo V3 are effective 

in lowering anxiety and depression in a nonclinical population as well as raising mental well-being 

metrics such as resilience. Poor retention was discovered to be a challenge for mobile tools in 

general, and gamification was explored as a remedy, which was supported by findings in the trial. 

The metrics were all significant, with effect sizes up to d = 67: 

The One-Item Anxiety Likert Scale: PsycAppsE: eQuoo 

¶ ARM 

¶ RPRS 

¶ PGIS 

¶ Attrition in the eQuoo V1 and V3 test groups  

¶ GAD7 
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¶ PHQï8 

Conclusion 

The Importance of Engaging Mobile Interventions 

Although early digital interventions successfully transitioned certain core elements of face-

to-face therapies to a digital platform, attrition rates have made it clear that motivation is lacking 

when supporting motivators, such as the therapeutic alliance, are not replaced with another factor 

that supports adherence. If a client is struggling too much with symptoms of depression to get up 

and take a shower, for example, we cannot expect them to complete an autonomous therapy 

course online. It should also be remembered that a mental health application competes not only 

with other mental health applications but also with the clientôs time and all the other apps on their 

phones, many of which have had millions of dollars invested into their user experiences. The best 

mental health app is not going to help anyone if it cannot compel the client to use it a certain 

amount of time. Each target audience is different, with individual psychological needs and user 

behaviours, and thus responds more or less favourably to different methods used to keep them 

engaged. Because 70% of the population eQuoo was built for (16- to 35-year-olds) are casual 

gamers [48], it was probable that gamifying therapy would be a successful method to enhance 

adherence.  

Future Steps in Providing Effective Mobile Interventions 

Following the Food and Drug Administrationôs approval of Reset [49] and Akili [50], both of 

which report high effect sizes that rival other therapy types, it can be concluded that, for a receptive 

population, mobile therapies could be built to outperform other interventions for a much lower 

human capital and financial cost. It is my further goal to overcome the black box effect by applying 

data collection methods that allow ad hoc research with real-time data to research the effects of 

features on the playersô mental well-being, therefore continuously being able to test, iterate, and 

enhance effect sizes. Because traditional RTCs are time and budget consuming, new methods, 

like micro-RCTs, could be a way to collect and process data in an ethically and empirically viable 
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fashion, allowing faster and more effective iterations. I am developing a data collection tool in the 

upcoming next generation version of eQuoo, V4, that is due to launch in September 2023. This tool 

will deliver voluntary questionnaires to the player population through a chatbot that can be placed 

before and after any other feature in the game. The real-time data will be assessed to measure the 

effect size of the corresponding feature, which can then be benchmarked against other features, 

leading to iterative enhancement of the effect size through replacement or correction of said 

features. The user data collected also provide player satisfaction and will be used to enhance the 

gaming experience, raising retention, which allows for the intervention to have a stronger impact. 

Finally, all the above data can lead to the establishment and implementation of predictive 

modelling algorithms and early machine leaning tools that will help personalise the intervention 

according to the playerôs mental health needs as well as the content to ensure an engaging user 

experience, further enhancing retention.  

Already-scheduled follow-up clinical trials will ensure safe and evidence-based care for all 

those with access to eQuoo. 
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