INTERNATIONAL CONFERENCE ON ENGINEERING DESIGN, ICED21
16-20 AUGUST 2021, GOTHENBURG, SWEDEN

GAMIFICATION AND NUDGING TECHNIQUES FOR
IMPROVING USER ENGAGEMENT IN MENTAL HEALTH AND
WELL-BEING APPS

Auf, Hassan (1,2);
Dagman, Jessica (1);
Renstrom, Sara (1);
Chaplin, John (2,3)

1: RISE Research Institutes of Sweden;
2: Sahlgrenska Academy at the University of Gothenburg;
3: Institute of Clinical Sciences

ABSTRACT

In the last decades, mental health disorders have been a growing source of the global burden of
disease. Thousands of mental health apps are available nowadays addressing this problem, but studies
show that the effectiveness of these apps is jeopardized by the low user engagement.

This study investigates the most potentially effective gamification and nudging techniques in design
for improving engagement in mental health apps for young people, by carrying out app-reviews for top
installed mental health apps on Google play store and connecting it with engagement data, in addition
to conducting expert-interviews with professionals from gamification and design background.

From the findings, techniques that participated in improving retention rates included using app
character for creating app narrative and user interaction, in addition to adopting a non-forcible
language. While to improve app daily duration of use, simplification nudge, and stating the
recommended minutes of use found to be useful. Personalization and social interaction techniques
were potentially effective for improving the frequency of app daily use. For the young age group,
using juicy feedback and high-quality gamification were recommended
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1 INTRODUCTION

Mental health disorders among young people (adolescents and young adults) have become a steadily
growing source of the global burden of disease in the last decade (IHME 2019). In Sweden, since 1990
mental health disorders have been the largest burden of overall disability-adjusted life years (DALYS)
among people aged between 10 and 24. The highest recorded rate was found in the latest dataset, with
mental health disorders having approximately 25% of overall DALYs in Sweden (IHME 2019).
To address the problem of mental health disorders, different eHealth/mHealth platforms and services
are being developed and show great potential for improving mental health and well-being
(Chandrashekar 2018; Wang et al. 2018; Hwang and Jo 2019). Several studies show that engaging
with mental health apps could reduce symptoms of depression and anxiety, and increase mental well-
being (Bakker and Rickard 2018).

For a mental health app to be effective users need to have a dynamic sustainable engagement with the
app, that allows users to start and continue using it. Glenn et al. (2013) found that patient engagement
was a stable and robust predictor for the reduction of mental health symptoms including anxiety and
depression in cognitive-behavioural therapy (CBT) sessions. Additionally, for example in meditation
interventions a duration of 10 minutes of daily practice in a course of 16 weeks was found to have
significant positive impact on brain processes (Moore et al. 2012). This illustrates the importance of
daily activation and user engagement to achieve the best outcomes from using mental health apps, as
behavioural interventions require a process of steps that needs commitment and relatively long-term
engagement to have the desired outcome (Sharma and Andrade 2012).

Unfortunately, the engagement levels in thousands of mental health apps available on different app stores
nowadays is relatively low. Several studies have shown that these apps lose most of their users within the
first two weeks after installation (Baumel et al. 2019; Bauer et al. 2020). To deal with this problem and
thus develop more efficient mental health apps, Chandrashekar (2018) recommends using gamified
interactions to improve engagement. Cheng et al. (2019) showed that one of the main reasons for using
gamification in mental health apps design was promoting user engagement, however, Cheng (2019) and
other studies did not provide practical knowledge on how to design for this objective.

Another commonly used technique for influencing user behaviour is the use of nudge theory or
behavioural economics to create indirect reinforcement (Thaler and Sunstein 2009). To the best of our
knowledge no previous studies exist that connect the application of nudge theory in app design for
improving engagement in mental health apps. Nevertheless, behavioural economics was recommended
as a cost-effective method to promote public health by Sunstein et al (2014). In addition, there are
several studies showing the potential use of nudging for achieving effectiveness and improving
engagement in different public health interventions (Arno and Thomas 2016; Matjasko et al. 2016).
Both gamification and nudging seem to be promising techniques for improving user engagement
within mental health apps. This paper presents a study about these two design approaches with the aim
of investigating the most suitable gamification and nudging techniques to improve user engagement in
mental health apps for young people.

To reach the study aims, the following questions will be investigated:

(1) What are the most potential gamification and nudging design techniques in mental health apps that
could be used to improve onboarding engagement (i.e.: retention in the first 1-2 weeks after installing
the app), user retention (continuous use of the app on the long term after the onboarding), daily
duration (time of use per day), and frequency of use (number of sessions per day)?

(2) How to tailor the design of these techniques to be suitable for young people (adolescents and
young adults)?

The study focuses on the self-management mental health apps that were designed to promote mental
well-being using different behavioural change methods such as mindfulness, cognitive-behavioural
therapy (CBT), meditation, and other techniques used in these apps that does not require a therapist or
direct human assistance.

1.1 Background

Gamification has been defined by Zichermann and Cunningham (2011) as “The process of game-
thinking and game mechanics to engage users and solve problems”. Several gamification frameworks
have been developed to demonstrate how to design for gamification. One framework that includes both
users and designers is the Mechanics-Dynamics-Aesthetics framework (MDA) in which we use in this
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study (Hunicke et al. 2004) it dissects the design of gamification into three main components:
Mechanics, Dynamics, and Aesthetics. Mechanics are the gamified elements that users can see and
interact with on the app screen (e.g.: points, badges, and leaderboards), dynamics are the functions
connecting between mechanics and aesthetics (e.g., rewards, providing feedback, and interactivity),
and aesthetics are the emotional effects that these elements evoke in the users (e.g., feeling of
curiosity, motivation, fun, connected).

Nudge theory is based on behavioural economics which combines the rational nature of human
behaviour from economics theory perspective, and the human cognitive biases from the psychological
one which participate in influencing personal decision making (Thaler and Sunstein 2009). A nudge
could be defined as an indirect positive reinforcement toward specific planned behaviour based on a
choice architecture with a predictable effect, using human features like cognitive biases, heuristics,
non-rational, and non-conscious features (Thaler and Sunstein 2009; Hagman 2018). Main ethical and
effectiveness considerations when designing a specific nudge is to make sure that it maintains the
freedom of user choice (non-forcible), to be transparent without hidden objectives, and to be relying
on evidence-based methods rather than intuitions or non-scientific basis (Sunstein 2014).

2 MATERIALS AND METHODS

2.1 Overview

This study followed a two-step process, firstly by carrying out app-reviews for top installed mental
health apps on Google play store, and secondly conducting expert-interviews with professionals in
gamification and design.

2.2 Sampling

In the app-review step, the top installed mental health apps on Google play store were identified, with
inclusion criteria set in line with the study objectives. Inclusion criteria included for the apps: to be
available on Google play store in English, the last app update to be within the last 12 months prior to
the data collection process, and the app designed to deal with one or more of mental health and well-
being domains. Apps based only on communication with psychiatric or music-based apps were
excluded. Eight searches on Google play were executed using the following keywords: “Mental
health”, “Well-being”, “Stress”, “Anxiety”, “Depression”, “Mindfulness”, “Sleep”, and “Relaxation”.
A data scraper instrument was used to extract data from the search results on Google play including:
the name of the apps; number of installs; and the date of the last update. The total number of original
apps found was 1322 of which 942 were retained after applying the exclusion criteria and filtering out
any duplicates.

For expert-interviews, the inclusion criteria for eligibility was to have previous experience in
gamification in relation to health apps projects within one or more of the following fields: game
design, web design, user experience design (UX), research, mental health app development, or
eHealth. Ten interviews were scheduled to be conducted remotely (due to the COVID-19 pandemic
and social distancing recommendations).

2.3 Data collection

Engagement data were collected for the identified apps from SimilarWeb platform for the three
consecutive months (January, February, and March 2020), the following quantitative data was
collected: average daily duration of use; the average number of sessions per day; the retention rate for
users that continued using the app after installing it, for the days from 1st to 7th and the 30th day. The
guantitative engagement data were collected for the top 50 apps, to have large enough sample size for
the estimation of the average engagement in these apps, and to compare it with the reviewed apps in
the first step. In the app-review step, apps were reviewed qualitatively from the most popular ones on
Google play until reaching study saturation level, in which 14 apps were reviewed.

Two types of data were collected during the reviewing process. Firstly, quantitative data using a list of
26 techniques specifically developed for this study. The list contained the 13 most commonly used
gamification mechanics derived from the gamification literature related to mental health and from
Werbach’s gamification toolkit (Werbach and Hunter 2015; Hoffmann et al. 2017; Cheng et al. 2019),
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and 13 nudges (Thaler and Sunstein 2009; Sunstein 2014; Stawarz et al. 2015) The list can be seen in
Table 1.

Secondly, qualitative data were collected using a template developed which consisted of eight main
categories of questions regarding the use of gamification and nudging techniques in different phases of
the app design process: 1) first onboarding design notes; 2) techniques used in the “home page”; 3)
techniques used in the “activity page”; 4) customization/personalization design elements; 5) social
interaction elements; 6) self-monitoring design and methods; 7) general gamification strategies; 8) most
significant nudges. This template was developed based on a previous phase of reviewing available
literature.

In the next step, the expert-interviews were conducted using a semi-structured interview guide with
open-ended questions, developed during the app-reviews phase. The guide consisted of different themes
regarding how to use gamification and nudging for improving engagement in mental health apps, themes
included: onboarding engagement (after installing the app); daily visits before habit formation; retention
and long-term habit formation; duration of visits; customization/personalization; engagement barriers;
and age criteria. The duration of each interview was between 45 and 60 minutes.

Ethical considerations regarding data collection, SimilarWeb and Google play store platforms does not
provide any personal data of users which complies with data privacy regulations, and in the expert-
interviews, all interviews were held remotely with written consent sent via email before the interview
and a verbal one at the start of each interview regarding the voluntary nature and anonymity of
participation.

2.4 Data analysis

Quantitative engagement measurements collected from SimilarWeb and the reviewed apps were
analysed using SPSS and Excel software (Software for quantitative data analysis) in which it was mainly
used to identify medians, interquartile ranges (IQRs), and to generate visualization output. While
gualitative data in the app-reviews and expert-interviews were analysed using Nvivo 12 (Qualitative data
analysis software) after transcribing and organizing the data in word documents for each app/participant,
in which interviewees were numbered (Expert 1, Expert 2, Expert 3 ..etc.) for reference in the results
section.

During the analysis of expert-interviews, different themes were coded for each type of questions
according to the semi-structured questionnaire guide, then nodes for each theme were coded after a
second reading by determining the factors that affect or answer each question. Finally, a pattern of
factors was identified based on the repetition of codes, answer type (generic, user-centric, and practical),
and the significance of the answer based on the background of each participant concerning the question.
Reporting results of most potentially used gamification and nudging techniques were based on the
similarities found in the different methods used in this study (quantitative engagement data, qualitative
app-reviews, and expert-interviews) or i.e.: The reoccurrence of the same finding in more than one
method (Engagement data, app-reviews, or expert interviews) for gamification and nudging techniques,
indicated a higher significance to be reported in the results.

3 RESULTS

3.1 Overview

In the top installed mental health apps, data analysis of user engagement data from SimilarWeb platform
show that the median of user-retention for the days 1,3 and 7 were respectively 50% (IQR 34%), 14.5%
(IQR 21.25%), and 7% (IQR 10.5%). The median number of sessions spent per day for users was 2.7
(IQR 0.89), the average duration of daily use of apps was approximately equal to 7 minutes (IQR 09:35).
For the reviewed apps, the average number of gamification and nudging techniques used in a single app
was approximately 4 gamification mechanics and 7 nudges per app from the 26 pre-defined techniques
(13 gamification mechanics and 13 nudges), as shown in Table 1 and Figure 1.
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Table 1. Number of times (No.) gamification mechanics and nudging techniques were found

in the 14 reviewed apps

Gamification mechanics No. | Nudging techniques No
1. Progress levels: Guided levels of 10 1. Self-monitoring: Tracking mental health- 13
progression in the app’s content. related variables (e.g.: Mood tracking)

2. Unlocking: Unlocking rewards, 9 2. Reminders: e.g.: Mobile notifications. 13

achievements, content ..etc. with progress.

3. Badges/Stickers: as rewards after 7 3. Increases in ease and convenience: e.g.: easy 12

achieving specific goals. to understand design or navigation bar.

4. Collections: e.g.: set of pre-defined 6 4. Simplification in navigation and design (i.e. 10

badges for users to collect over time. transforming complex concepts into more simple
process).

5. Avatars: personal user avatar. 4 5. Chunking: Separating content or instructions 10
into pieces.

6. Chatbot: using conversational agents in 4 6. Eliciting implementation intentions: referring | 9

the app. to the reason of the visit (e.g., "Do you want to
track your mood today?”’)

7. Points: i.e., experience points (XP). 3 7. Precommitment strategies: e.g., allowing users = 8
to commit to a defined course of activities in a
specific amount of time.

8. Rank: personal level for users 3 8. Default rules: e.g., having a default non- 7

representing their progress. forcible recommended option for engagement
with a specific part of the app.

9. Social graphs: showing and data analytics = 2 9. Social norms: e.g., showing what most/many 6

of other users in graphs. users chose or done.

10. Leaderboards: tables showing the user's 1 10. Loss aversion: nudging engagement by 6

results, allowing them to compare it with avoiding the risk of loss (e.g.: avoiding losing

others. streak badge of continuous app use)

11. Quests: having a specific mission with 1 11. Disclosure: e.g., mentioning the people 3

specific challenges, and being rewarded at behind the app and how data were used.

the end after quest completion.

12. Teams: cooperation with other users. 1 12. Informing people of the consequences of 1
their own past choices

13. Gifting: sending gifts for other users. 1 13. Warnings, graphic or otherwise 0

Regarding the relationship between engagement and design techniques frequency, the increase in the
number of gamification mechanics and nudging techniques in a specific app was not associated with a
corresponding increase in engagement values, as it can be seen in Figure 1 below.
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Figure 1. Engagement, gamification, and nudging techniques insights for the 14 reviewed
mental health apps

“HeadSpace” app had the most stable and highest rates of user retention in the first week till the end of
the first month of use, with 29%, 28%, and 20% of user retention for the 3rd,7th and 30th days of use
respectively. The daily duration of use was higher in apps that used social interaction such as Chatbots or
social communities which was found in “Replika”, “Friend shoulder”, “7 Cups”, “Wysa” and “Youper”
as all of these apps had a significantly higher duration of use than the average (7 minutes in other
reviewed apps). The only app with a high duration of use without social interaction was “Calm” with 20
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minutes of average daily use. “Replika” app had the highest average number of sessions per day with
5.96 which is more than twice the average frequency in the reviewed apps (2.7 sessions per day).

3.2 Onboarding and User retention

From the engagement data and app-reviews, “HeadSpace” had the highest retention rates in the first 7
days of use. Special features and techniques observed in this app were: 1) A unique onboarding phase
compared with other reviewed apps in which the “Default rule” nudge were used to direct the user to
start the first meditation session (as a default choice with a skipping button) before reaching the main app
interface, also the onboarding consisted of 7 steps which resemble a “Simplification” nudge to simplify
the start of using the app (e.g.: providing three informative sentences to introduce the app for the user to
reduce possible complexity in understanding the app). 2) Gamification techniques that were observed
included: a) using different avatars for drawing a story for the app, b) using a “Progress bar” for
providing feedback of progress in meditation sessions, ¢) using user “Avatar” images for personalization.
Regarding user retention in expert-interviews, “App character” (a technique which refers to using a
specific app character such as 2d/3d interactive models or avatars to create narrative or playfulness
experience) was described as a successful technique by three interviewees, including Expert 9 which
mentioned from their experience it motivated long-term engagement especially for having a playfulness
core loop interaction between the user and the character: “we have this project with different plant seeds
in the ground.. we were surprised to see it is still there and they log in nearly every day to play.. you
plant the seed, then you come back to that place, you water it, you make it grow. That's the core loop in
that game.. they've been using it for one and a half years now..”

As a nudging technique, Expert 10 mentioned that retention was improved significantly when they used
a non-forcible nudging language: “When we encouraged the person to think about why they would not
want to engage with the chatbot over time, it doubles the number of people that engaged with chatbot..
from a clinical standpoint it is that if you force somebody into something, and humans are very good at
detecting this, and will start to resist straightaway”.

3.3 Daily duration of use

As reported in the overview, the app “Calm” was the only app without social components and
relatively high in daily usage, related to this the following techniques and features were observed in
this app: 1) The simple design of user interface (Ul) compared with other reviewed apps (i.e:
Simplification nudge), 2) short meditation sessions 10 to 15 minutes maximum (i.e: Chunking nudge),
3) the name of the app “Calm” could be considered as an “Eliciting implementation intentions” nudge,
in which as the name states the intention for using the app is to relax, 4) Using a calming softly
animated light blue background and nature background music in the app interface and content, which
also was referred by Expert 2 in the expert-interviews, that pointed out the importance of building a
feeling of quality and the creation of a relaxing atmosphere induced by the design elements: “one thing
that we underestimate is the quality of the content, I'm talking about the voice that are leading you, the
music in the background, the graphics and so on, there is one app that is highly successful I think it's
called Calm, It's sort of rather nice, simple animation with a nice aesthetics to it.”. 5) Gamification
mechanics in “Calm” were only observed as badges for the streak of use (e.g: when you come back to
use the app for three consecutive days you get a badge) and changing the theme of the app interface
(personalized by the Ul design).

In the expert-interviews, there were also suggestions of how to reach a specific daily app interaction
duration. Expert 1 suggested to use a direct nudge to the targeted daily duration, by informing the users
of the possible positive effect of having the specified time and rewarding them for reaching it: “I think
it's valuable to be explicit to the user as say that we encourage you to do this for this certain time period
because that will lead to better mental health or..whatever, and then show them that they will be

i3]

rewarded for this behaviour and one way (to achieve) that is of course through points and levels, etc.”.

3.4 Number of sessions per day

In the app-reviews, two apps: “Replika” and “Stop, Breathe & Think”, had a significantly higher number
of sessions for daily use, with around twice the average. A common special feature observed in the
design of both apps was the fast reach of user needs, in which a direct connection between user needs
and app output were achieved using personalization elements, in which in “Stop, Breathe & Think™ for
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each session a short assessment of user needs comes first then followed by app suggestions, while in
“Replika” a response to a specific need is directly met, which was also mentioned in expert-interviews
by Expert 2 that recommended to provide fast reach to user needs as a generic perspective of providing
effective user engagement: “It's way better to have a multiple choice in the beginning that goes really,
really fast. How are you feeling today?.. Do you feel that on this level?.. | said, we suggest that you do
this activity. Do you think that's correct?.. That's a better way of taking the use of apps and not wasting
their time.”.

“Replika” was not the most app that used gamification techniques in quantity, but it was the most one
that noticeably used it in density (i.e: having gamification in most parts of the app). Gamification
techniques in “Replika” included: using points of experience (XP) in the main page, selecting the
Chatbot’s name and setting up a 3D avatar for both user and Chatbot with facial textures (Personalization
options in design), and adopting a playful social narrative by having a 3D app environment. While
“Replika” used gamification techniques mainly in the main activity page other apps tended to use
gamification techniques in secondary sections (e.g., profile page, self-tracking page ..etc.).

3.5 Age

In the expert-interviews, juiciness or using juicy game design (providing feedback using visuals or
sounds) were mentioned by three of the participants as a potentially suitable technique for young
people, which was a new technique that was not previously observed in the app-reviews phase. For
example, Expert 7 mentioned: “and maybe the younger kids tend to want more juicer feedback. But |
think if you look at Candy Crush, for example.. You love to see the candy split from your eyes because
it's nice feedback for the eye, you know?”.

As a generic consideration related to applying gamification for young age groups, it was suggested to
have a higher quality design complying with the age group experience of gamification as mentioned
by Expert 6: “It is useful to keep in mind is perhaps that the younger categories have most of them
played more games than the older categories. So, they might have a higher requirements on quality
overall when it comes to the game experience”

Regarding applying gamification and nudging design within the age range of 13 to 25 years old, most
participants did not see the need for adjusting the design for different age subgroups, while adjusting it
for gender and culture seemed to be more important as mentioned by Expert 6 “Cute animal or cats or
whatever, right, they seem to hit everyone between 13 and 25, | think you have a more of a problem with
gender in this case.. | would argue that avatars in games to try to encourage both female and male
aesthetic”.

4 DISCUSSION

Mental health apps as designed online interventions witness several challenges in both short-term and
long-term user engagement which consequently would affect the desired health outcome expected from
these apps. Gamification and nudging design techniques could help in tackling this problem, and from
the results it could be seen that there are several approaches that could be adopted to serve this objective.

4.1 Gamified design

A generic observation in the reviewed apps, is that gamification was included without a clear objective,
and it was not directly connected with a specific health outcome. For example, the user may get points
but there is no feedback on why and how to use the acquired points. Nicholson (2015) pointed out how
the need to design a meaningful gamification experience by using concepts such as providing
information and creating a story around the progress of the users, which could play a role in integrating
the gamification design into the context of the mental health intervention. Additionally, it was found that
to design a better mental health app intervention, gamification techniques in mental health apps should
focus not only on increasing app engagement but also on supporting health behaviour change techniques
that represent real health progress (e.g.: earning more points in the app representing a real progress in the
user's mental health condition) (Cheng et al. 2019).

Even though all reviewed apps were found to be using at least one gamification technique, the increase
in the number of techniques did not correspond to an increase in engagement. This could be an indication
that it is more important to focus on the quality of design for gamification and setting up a clear plan for
a gamified design, instead of focusing on adding gamified elements to the app as an objective by itself.
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Setting smart goals presented by Les MacLeod EdD (2012) could help in assessing the design of
gamification and guiding it toward more realistic implementation by defining a Specific purpose of
applying gamification; setting Measurable effects; Assuring achievable outcomes; be Relevant to the
application and to the health intervention; Time-bounded by having a time frame for the technique; and
for the technique to be Engaging and Rewarding for the users which could be summarized in the word
SMARTER.

A specific gamification technique that was found in this study to be potentially useful for both long-
term and short-term engagement is creating a narrative by using app characters in a mental health
context. Playfulness could also be utilized in generating this kind of engaging narration, as presented
by Legaard (2020) who described different forms of aesthetics that could be used in this regard such as
storytelling and creating specific personal characteristics for the app design, which could help the user
engage with the intervention on a cognitive and emotional level.

4.2 Nudging in design

It is important to acknowledge that designing a nudge for a specific health behaviour change will not
have the same effect on all users, while one nudge could be effective for some people, the same nudge
could be useless or even harmful for others if applied without proper consideration (Sunstein 2017). The
assumption that one nudge could fit everyone's desires is a false conception, as additional to the
subjective effect of nudges one study shows that people have different acceptance responses for nudges
especially the ones designed for social impact (Hagman et al. 2015).

Therefore, evaluating the designed nudges is a crucial step for maintaining sustainable health
behavioural effect. Lockton et al (2017) proposed eight lenses to help in designing and evaluating the
behavioural effect of the app which could be taken into consideration when designing nudges for mental
health. The lenses proposed by Lockton aim to check if the designed item is error free, secure,
interactive, engaging by playful features, perceptual, and what are the specific cognitive effects induced
by the potentially applied behavioural economics concepts.

The simplicity in design as a nudge for engagement was also a noticeable factor for improving daily
engagement in this study. The simple design of the user interface in “Calm” for example had the highest
daily duration engagement rate with an average 20 minutes of daily use. This was found to be consistent
with a study that recommends using simple Ul as a main characteristic for high-efficacy and reducing
cognitive demand in mental health apps (Chandrashekar 2018). Additional to the simple design, the
proper use of colours in the Ul also could play a role in improving mental health by reducing the
cognitive demand as the short-wavelength colours (e.g.: blue colour) have been found to induce post-
stress relaxation (Minguillon et al. 2017).

4.3 Design for age and personalization

A design technique that was suggested to suit the young age group in the study, is to use juicy design
elements (providing interactive visual and audial feedback). While no studies were found connecting
juiciness with age criteria (13-25), one study shows that the concept of juiciness could be used in
improving user experience by supporting the psychological needs and reinforce intrinsic motivation,
autonomy, and relatedness (Hicks et al. 2019). This could be hypothetically appropriate in mental health
apps because such interventions require engaging and motivational loops, still further studies are needed
to investigate how to adapt this design technique for mental health and how to ensure that it would not
cause possible reversal effects (e.g., increase stress by raising cognitive demands or irritation).

In the results, personalization in design seemed to be positively influencing the frequency of apps use
(number of sessions per day), also personalization was suggested for meeting gender and cultural
differences. A concept called “Personalized nudging” could be used for nudging for behaviour change,
which is based on providing nudges for users based on their usage data to deliver different experiences
according to user needs and personal features (Yeung 2017; Mills 2020). This new concept is quite
interesting but also controversial, as on the positive side it could allow solving the problem of nudging
behaviour change based on the user's personal differences such as mental conditions, gender, age,
personality, and other personal variables. Still, on the other hand, it may lead to violations in user data
privacy or discrimination in health outcomes if it was applied irresponsibly.
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4.4 Implementation and future research

This study presents potential effective designs in gamification and nudging to improve engagement
(onboarding, retention, duration, and frequency of use) for designers to achieve better mental health
behaviour change. It is recommended that external validity of the apps is further investigated in future
studies to be able to generalize results. Elements to consider are aspects such as gender, age groups,
and different socio-economic status. Additionally, it seems that there is a great need for future
investigations into how to apply behavioural change theories in gamification and nudging techniques
to reach both engagement and mental health behavioural change objectives. The literature indicates
that there is a significant intersectionality between behaviour change techniques on the one hand
(Michie et al. 2011) and gamification and nudging techniques on the other hand (Hunicke et al. 2004;
Sunstein 2014; Cheng et al. 2019).

4.5 Limitations and Conclusion

There are two main limitations of this study. Firstly, the nature of anonymous engagement data with
no connection to age, gender or other personal factors such as socio-economic status, could limit the
ability to generalize the results. Secondly, the qualitative analysis of app design may serve in
identifying the used techniques, but it is not sufficient to draw a conclusion on how to qualitatively
design the optimal techniques for engagement.

In conclusion, gamification and nudging design are commonly used nowadays in mental health apps
aiming for behavioural change objectives. From study findings, a high potential for using gamification
and nudging techniques to improve user’s engagement with mental health apps were found, but to
have such successful application, good planning for design objectives and a meaningful design should
be adopted to meet the user’s needs.

Design techniques such as using app characters or avatars to create app narrative found to be
potentially useful for improving retention, in addition to the use of non-forcible nudging language.

For improving daily duration, in general, the use of nudging techniques was found to be more useful
than gamification. The simple user interface and “Eliciting implementation intentions” nudge, showed
better potential for improving the daily duration of use.

The gap in age (from 13 to 25 years old) was not problematic regarding tailoring the design in
gamification or nudging, while adapting it to gender differences was suggested. In regard to the age
range, juicy feedback in gamification (Juiciness) was suggested to have a better user experience for the
younger age group, but further studies are needed to validate this finding.

Overall, this study furthers our understanding of how the elements of gamification and nudging are used
in mental health apps. This study also illustrates what is still not fully understood about how these
techniques can be employed for optimal design. Further studies are needed to support the qualitative
design for behaviour change in mental health apps using validated behaviour change techniques, taking
into consideration the high intersectionality between design, psychology, and user-centric approach.
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