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Abstract

Background: Depression and anxiety are prevalent mental health issues addressed by online cognitive behavioral therapy
(CBT) via mobile applications. This study introduces Sokoon, a gamified CBT app tailored for Arabic individuals, focusing
on alleviating depression and anxiety symptoms (DASDs).

Objectives: The objectives of this study were to: Evaluate the effectiveness of Sokoon in reducing symptoms of depression and
anxiety. Assess the usability of the intervention through user engagement and adherence to CBT skills.

Methods: A single-group pre–post design evaluated Sokoon’s impact on adults with DASDs. In consultation with psychiatrists,
Sokoon integrates evidence-based skills such as relaxation, gratitude, behavioral activation, and cognitive restructuring, repre-
sented by planets. Its design incorporates Hexad theory and gamification, supported by a dynamic difficulty adjustment algorithm.
The study involves 30 participants aged 18–35 (86.7% female), specifically those with mild to moderate depression and anxiety.

Results: Based on a sample of 30 participants, Sokoon, a smartphone-based intervention, significantly reduced symptoms of
depression and anxiety (d= 2.7, d= 3.6, p < 0.001). Over a two-week trial, participants experienced a notable decrease in
anxiety and depressive symptoms, indicating the effectiveness of the model. Sokoon shows potential as a valuable tool
for addressing DASDs.

Conclusion: Sokoon, the gamified CBT application, offers an innovative approach to increasing CBT skills adherence and
engagement. By leveraging Hexad theory and gamification, Sokoon provides an enjoyable and engaging user experience
while maintaining the effectiveness of traditional CBT techniques. The study findings suggest that Sokoon has a positive
impact on reducing symptoms of depression and anxiety.
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Introduction
Mental disorders are illnesses characterized by changes in
thought, emotion, or behavior (or any combination of
these) that are connected to suffering and/or poor function-
ing, giving rise to a wide range of issues for people, such as
disability, discomfort, or even death.1 Depression is a wide-
spread and dangerous medical condition that has an adverse
impact on how one feels, thinks, and behaves.2 Symptoms
of depression include sadness and/or a loss of interest in
previously appreciated activities. It is estimated that in
any given year, depression affects one in 15 adults
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(6.7%), and 16.6% of people (or one in six) will experience
depression at some point in their lives.2 About 4% of people
worldwide are thought to suffer from an anxiety disorder at
the moment. Anxiety disorders are the most prevalent
mental diseases globally, affecting 301 million individuals
in 2019.3 Previous studies have demonstrated a correlation
between greater rates of trait anxiety and depression and a
lower socioeconomic position.4 Additionally, anxiety and
depressive symptoms were substantially correlated with
every aspect of life quality, indicating a decline in quality
of life when these symptoms are present. Research indicates
that there is a correlation between poor physical and social
functioning and symptoms of anxiety and depression.5

Most mental health organizations support Cognitive
Behavior Therapy (CBT) as an evidence-based therapy
for treating and managing depression and anxiety.6

However, access to CBT delivered by specialists is still
limited for many patients. This limitation stems not only
from a scarcity of specialized practitioners but also from
other factors, such as the need for patients to travel and
attend during normal working hours, as well as the cost.6

Therefore, the benefits and practicality of self-help treat-
ments such as computerized CBT (CCBT), which is self-
help CBT using a program on a website or a computer
without Internet access, have been appealing. It is expected
that self-help CBT will be an effective intervention, particu-
larly for mild-to-moderate depression.7,8 Computerized
cognitive behavior therapy can be used as a stand-alone
treatment or as part of a stepped-care treatment plan and
is beneficial for people with anxiety and/or depression.9

Gamification and serious games are traditionally defined as
the use of game-playing components, such as points and
scoring, for goals other than play, most commonly to
promote motivation and enhance abilities.10,11 Gamification
has recently attractedmore andmore attention as a cutting-edge
method of treating mental illness.

It is clear from empirical evidence that gamification has a
positive impact on mental health such as decreasing symp-
toms of anxiety and depression,12 domains and is a revolu-
tionary field to explore.13 According to some research,
gamification has the potential to increase user engagement
and adherence to mental health applications, which can
enhance the effectiveness of therapeutic-based apps (such
as CBT) and minimize depression symptoms. It may stimu-
late reward-mediated brain pathways, prompting pleasur-
able feelings that may counter some of the negative
feelings associated with depression. In their opinion, gami-
fied mental health apps will be superior to those without
gamification in terms of reducing depression symptoms
and encouraging adherence.14 Another study suggests that
the design of a gamified app, which incorporated game
components such as points, awards, and progress tracking,
may have enhanced participants’ motivation and engage-
ment in meditation practice, contributing to the app’s effi-
cacy in reducing symptoms of depression.15 The number

and sophistication of “mHealth” interventions have grown
along with the prevalence of mobile phones in everyday
life, and many health-related smartphone apps now
feature gamification.16,17 A study found that gamified
apps can reduce anxiety and enhance the impact of
mobile interventions on health and well-being.18 Several
studies have shown that gamified CBT interventions can
be successful in reducing symptoms of anxiety16 and
depression.19–22

Recently, gamification has attracted scholarly attention
as a tool for changing behavior in a variety of contexts.
Several experts emphasize the importance of adapting
material to the needs of different users when designing
gamification, such as by employing the gamification user
types hexad typology.23 Based on their capacity to bemotivated
by intrinsic factors (such as self-realization) or extrinsic factors
(such as rewards), Marczewski hypothesized six main user
categories: Socializers, Free Spirits, Achievers, Players,
Disruptors, and Philanthropists.24,25 Philanthropists are driven
by purpose and altruism, while Socialisers seek social connec-
tions. Free Spirits value autonomy and creativity, Achievers
strive forcompetenceandprogression, andPlayers aremotivated
byextrinsic rewards.Disruptors, on theotherhand, aremotivated
by triggering change and pushing boundaries. Theymay disrupt
the system to induce positive or negative changes. These user
types inform the design of gamified systems, with tailored
design elements suggested to address the motivations of each
type.25

The hexad theory is a model used in gamification that
aims to address the challenge of personalizing gamified
systems to match users’ personalities. It provides a frame-
work for mapping user personality traits onto various
design elements to create more tailored and engaging
experiences. The hexad theory helps designers understand
different user types and design gamified systems catering
to individual preferences and motivations.25 However,
there is limited research on the use of Hexad theory and
gamification in CBT applications. The majority of research
endeavors have focused on enhancing cognitive behavioral
therapy (CBT) techniques across skills by incorporating a
variety of gamification elements.15,16,19–22 Only one
study26 has utilized the Hexad theory with gamification
components but for diagnosis rather than treatment.
Although the hexad theory idea is well-known in the field
of user experience design, its application in treatment—spe-
cifically, in games that are based on CBT—is still relatively
new.

One problem with many traditional CBT games is the
fixed difficulty of each level. The difficulty is typically pre-
determined by the designers, regardless of the skill level of
each player. For some players, this makes the game levels
either extremely challenging or absurdly simple. Dynamic
Difficulty Adjustment (DDA) is a method for resolving
this issue.27 Dynamic difficulty adjustment is an AI-based
technology that permits attribute and behavior changes
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in-game during play. Dynamic difficulty adjustment evalu-
ates player performance and modifies the game’s difficulty
to reflect the player’s abilities.27 It keeps them from getting
bored (when the game is too easy) or frustrated (when the
game is too difficult).28 Dynamic difficulty adjustment
aims to provide players with a challenging experience
while keeping them interested until the end.28

In this paper, we provide an overview of the steps we
took to create a gamified mobile health CBT intervention
called Sokoon. Our goal is to reduce symptoms of depres-
sion (mild to moderate), anxiety in adults over 18 by lever-
aging the field of CCBT. We aim to provide the best results
by incorporating techniques such as Hexad theory, gamifi-
cation, and DDA. Gamification can attract users and
encourage them to seek treatment, the hexad theory
allows for customization based on different user types,
and a DDA algorithm to improve efficiency and results.
By adding more personalization, we believe that Sokoon
can be more effective in addressing the unique needs of
each individual and helping them manage their symptoms
of depression and anxiety. Sokoon is one of the first appli-
cations to integrate these elements in a CBT intervention.
We hope that Sokoon can serve as a useful tool in the
larger effort to improve mental health outcomes and
increase access to evidence-based treatments.

Methods

Participants

A random sample of 30 adults aged 18 years or older was
selected to participate in the study. Participants were
chosen after confirming that they exhibited mild to moder-
ate levels of depression and anxiety. Each participant
received a detailed explanation of the experiment before
providing informed consent. We obtained written informed
consent from all participants before their involvement in the
study, ensuring that they were fully informed about the
research process and their participation. Ethical approval
was obtained from the ethics committee of Mansoura
University’s Faculty of Computers and Information. We
gathered descriptive demographic presents information
about the participants, including age, gender, education
level, marital status, and economic status.

The inclusion criteria for all participants were as follows:
(a) Adults aged 18 years and over. (b) Egyptian nationals.
(c) Individuals exhibiting mild to moderate symptoms of
depression and/or anxiety, as assessed by standardized mea-
sures such as the Patient Health Questionnaire-9 (PHQ-9)
and Generalized Anxiety Disorder-7 (GAD-7). (d)
Proficiency in Arabic language. (e) Provision of informed
consent.

The exclusion criteria were as follows: (a) Individuals
below 18 years. (b) Non-Egyptian nationals. (c) Severe
symptoms of depression and/or anxiety, as indicated by

clinical assessment or self-report. (d) Inadequate profi-
ciency in Arabic to engage with intervention materials. (e)
Presence of cognitive impairments or neurological condi-
tions that may hinder participation. (f) Lack of willingness
or ability to provide informed consent.

The intervention: Sokoon app

Sokoon is a smartphone app-based symptom treatment tool
designed specifically for Arab individuals with depression
and anxiety.

The therapeutic components. In developing our app,
Sokoon, we utilized CBT, which is an evidence-based
therapy for the treatment and management of depression
and anxiety.6 It is a therapeutic approach that typically
involves various exercises and written material such as
worksheets.29 Cognitive behavioral therapy can be
divided into various components, including different
skills and learning objectives.16 To determine which skills
to include in our app, we conducted extensive research
and consulted with a psychiatrist. This process was challen-
ging, but ultimately helped us to identify the most effective
therapeutic components to incorporate into Sokoon.

Gamification elements and hexad theory. The Hexad User
Types framework, developed by Andrzej Marczewski,24,25

classifies users based on their motivations and preferences
in gaming systems. The framework consists of six user
types: Achievers, Socializers, Free Spirits, Philanthropists,
Players, and Disruptors.

In the following, we explore how we integrated CBT
techniques with different user types:

• Achievers are motivated by achieving goals and achiev-
ing success. They thrive on challenges and measurable
progress. We have incorporated CBT techniques by
Including a progress tracker whereby successful comple-
tion of specific challenges or milestones unlocks new
relaxation exercises.

• Free spirits are driven by independence, creativity, and
self-expression. They value the freedom to explore and
experiment. We provide them with many choices. For
example, in Planet Relaxation, they can choose their
favorite music, favorite exercise, gratitude practices
that match their preferences, and customization features.

• Philanthropists are motivated by making a positive
impact and helping others. They value altruism and
social causes. To engage them in CBT techniques, we
offered surprise messages urging the benefits of relax-
ation, gratitude, cognitive restructuring, and social activ-
ities and emphasizing the benefits of these techniques
not only for personal well-being but also for promoting
empathy, compassion, and positive change in others.
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• Players are motivated by external rewards. They will do
everything they can to get rewarded within the system,
regardless of the type of activity. We provide points,
rewards, and badges for all skills.

• Disruptors are driven by the need to bring about change.
They often try to impose positive or negative changes on
the system by directly upending it. To engage them in
CBT, throughout the game, provide unexpected tasks
or activities that motivate players to pause and practice
good habits. At any point, they can erase all of their pro-
gress across all planets and begin anew.

• Socializers are driven by relationships. They want to
socialize and engage in communication with others. To

engage them in CBT, we provide them with various
ideas for social activities they can engage with others
in their lives.

In Table 1, we’ll go through how we included gamifica-
tion elements for every user personality based on hexad
theory into our app, Sokoon.

Dynamic difficulty adjustment

We added DDA to a game that was played as a part of the
intervention. The game’s goal was to enhance cognitive
abilities, and DDA was used to adjust the difficulty level
to each player’s performance and skill level.

Dynamic difficulty adjustment which is based on player
performance is a technique used in games to modify the
level of difficulty. For instance, the threats the player faces
in the survival horror game Left 4 Dead are changed depend-
ing on how well they perform. The game becomes harder as
you get better at it.30 Performance-based DDA research has
already examined several player skill indicators, including
task completion time and player scores. Additionally,
game aspects can be changed, ranging from straightforward
modifications like adjusting the game’s speed or object count
to more complicated ones like changing how computer-
controlled foes behave or dynamically creating the game’s
landscape.31

A different approach is to compare a player’s perform-
ance right now (Cp) to what we would expect them to be
doing then (Ep[t]) so performance can be calculated as in
equation (1):27

Performance = Cp

Ep[t]
(1)

So, a rating adjacent to 1 indicates that the challenge is
suitable for the player. Player performance evaluation can
be done by comparing current stats to ideal/reference stats
over a specific period.

There are three ways that this adjusting method might be
used:

1. Between levels: (After the conclusion of one level and
before the start of the following levels).

2. Regularly inside a level: it can be used regularly
throughout a level’s gameplay to periodically dynamic-
ally update the level difficulty while the player waits for
the level to be completed. In that situation, the level
average completion time determines how frequently
the DDA algorithm is applied.

3. At checkpoints: This is identical to the second version
but does not employ predetermined intervals for DDA
recalculations. It can be used when a player reaches

Table 1. Gamification elements used in Sokoon.

Gamification
elements Used in Sokoon User type

Points Points are earned daily in each
mini-game and activity.
Users can save them and
spend them in games,
avatar customization, and
open new messages.

Player

Badges When finishing any planet. Player

Customization Users can customize their
avatars.

Free sprite

Anonymity The user can hide his name. Disruptor

Anarchy The user can burn all his
progress on all planets at
any time and start again.

Disruptor

Levels In the “positive word”
mini-game.

Achiever

Random
rewards

− By performing breathing
exercises for more than ten
minutes, users can win
random gifts.
Users receive random prizes
whenever they reach the top
score in any mini-game on the
app.
Every 24 h, he gets a gift if the
application is opened (found
on the home page under the
name “Daily Prizes”). Reward
like (between 10 to 5 points
and accessories that allow
players to customize their
characters, and unlock a new
message.)

For all user
types.
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certain places (checkpoints) in a level or when they par-
tially finish a subtask along with the route.

We applied the DDA technique on the positive planet.
We gave more details on how to apply this in the positive
planet in the following sections.

The proposed model (Sokoon)

Our proposed model aims to assist individuals suffering
from depression and anxiety, by utilizing CBT skills such
as cognitive restructuring, relaxation, self-love, socializa-
tion, behavior activation, gratitude, and problem-solving.
We incorporate gamification techniques, the user hexad
therapy, and the DDA algorithm into our model to
enhance its effectiveness.

In our prototype, we will introduce and explain four of
the CBT skills that we have selected: cognitive restructur-
ing, relaxation, behavior activation, and gratitude.32 These
skills were chosen based on their proven effectiveness in
treating depression and anxiety and are expected to have
a positive impact on the target population.

To make the CBT skills more engaging and enjoyable,
we designed them in the form of planets. Each skill was
assigned a planet, which contains a set of activities and
mini-games related to that particular skill. Our goal was
to create a fun and interactive experience for users and to
prevent them from feeling bored or disengaged while
using the app.

Let’s explain each step of our Arabic language model
designed to help adult individuals in Arabic countries
dealing with depression and anxiety, with the aid of
figures. At every stage of the application, we collected
and stored specific data for usability metrics, which will
be explained.

The first page of our application is the registration page,
where we collect essential data such as the user’s username,
age, gender, and user avatar, as shown in Figure 1(a). The
age must be stated as 18 years or older, and we save each
user’s data to aid us in behavior analysis. Once the user
has entered their data, the application verifies that the age
is over 18 years old and that all data have been entered.
Then the second-page loads, which is the user-gamified
test (the test explanation in the instrument subsection)
Figure 1(b), and its result appears for the user to know his
personality in gaming Figure 2. After that, the main page
loads (Figure 1(c)). In Sokoon, we incorporate various
gamification elements such as badges, customization,
levels, points, and prizes, which are listed in Table 1.

The main page of the application is divided into three
parts, as depicted in Figure 1(c). At the top of the page,
the user’s name, avatar photo, and app coin called “nour”
are displayed. The main page itself comprises seven
planets, each serving a specific purpose, which are the self-
love planet, problem-solving planet, positive planet,

relaxation planet, gratitude planet, activities planet, and
social planet, and the main (home) icon.

The main icon contains:

(a) Positive messages: Users receive one positive message
per day, accessible by clicking on the message icon.
Additional messages can be unlocked using coins
within the app.

(b) Depression test (PHQ-9) (Figure 3): This test is not a
screening tool for depression, but it is used to track
the degree of depression and the effectiveness of its
treatment.33 Users could see their results in real-time
(Figure 4).

(c) Anxiety test (GAD-7) (Figure 5): This test is one of the
strategies that can be employed to detect anxiety or
evaluate its severity.34

(d) Badges page (Figure 6): This page displays all the
badges the user has earned. Users can earn more
badges by playing more mini-games.

(e) Progress track page (Figure 7): provides a visual
representation of the user’s progress across different
planets, with phrases appearing when standing over a
specific planet icon that changes based on players’ pro-
gress and encourages them to continue. This helps
users to easily know which planets they have com-
pleted and which are pending.

As a prototype, we are focusing on only four planets: the
Positive Planet, the Relaxation Planet, the Gratitude Planet,
and the Behavior Activation Planet.

The positive planet

This planet focuses on cognitive restructuring skills.
Negative emotions, along with their physical and behav-
ioral effects, can be changed using the cognitive restructur-
ing technique. This involves identifying the false negative
beliefs that underlie negative emotions and replacing
them with more positive coping concepts.29,35

Based on this technique, we developed an activity that
helps patients replace distorted thoughts with positive
ones when they are exposed to negative situations. The
psychiatrist guided the format of these questions, affirming
their appropriateness specifically for adults. The player will
not fail to identify his false negative beliefs because they are
a set of questions that he asks himself.

The purpose of this written method is for the user to get
used to applying it in his general life when he is exposed to
any annoying situation that affects him negatively. Figure 8
illustrates the steps of thought analysis used in our app,
which are explained in more detail in Appendix 1.

This planet also features a game called the PositiveWord
Game “mini-game” (see Figure 9). The game presents a col-
lection of positive and negative words within a limited time,
after which the words disappear and a new collection of
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words appears. The player’s goal is to collect as many posi-
tive words as possible before they disappear. To enhance
the player’s experience, we applied a DDA algorithm in
the game.

How is DDA applied on the positive planet?

We implemented a DDA algorithm in our gamified CBT
application to personalize and adapt the difficulty level of
the positive word mini-game (Figure 9) based on the
user’s performance and preferences. At the end of each
level, the following steps show how DDA is applied:

1. Set the initial time limit for each level.
2. Define the collection of positive and negative words

for each level of gameplay.
3. Start the level.
4. Display the collection of words to the player.
5. Allow the player to select positive words within the

time limit.
• Number of whole positive words (Nap)
• Number of whole negative words (Nan)

6. When the time limit is reached, calculate the player’s
performance measures:
• Count the number of positive words collected by

the player (nPos).
• Count the number of negative words collected by

the player (nNeg).
• Calculate the player’s success rate: (Nan-nNeg)/

Nan.

Figure 1. The registration pages and the main page of the app (Design Credits: The author).

Figure 2. The result of the user type test. (Design Credits: The
researcher).

6 DIGITAL HEALTH



7. Compare the player’s success rate with the target
success rate for the level.

Target success rate = nPos/Nap.

8. Adjust the difficulty level based on the success rate:
If the player’s success rate is lower than the target

success rate, make the game easier (Increase the time
limit for the next level).

If the player’s success rate is higher than the target
success rate, makes the game more challenging
(Decreases the time limit for the next level).

If the player’s success rate is equal target success
rate, maintain the current difficulty level

9. Generate a new collection of words for the next level.
10. Repeat steps 4–9 for each level of the game.
11. End the game when the player completes all levels or

when the player chooses to quit.
12. Calculate the player’s final score based on the total

number of positive words collected throughout the
game.

13. Display the final score and any other relevant game
statistics.

For example: if the game’s first level has eight positive
words and eight negative words after the user plays the
first level, the user gets three negative words and seven
positive words:

The player′s success rate = 8− 3
8

= .62

The target success rate = 7
8
= .87

Figure 3. The depression test (PHQ-9).33 (Design Credits: The researcher).

Figure 4. The depression test result.
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The player’s success rate < the target success rate, then
the game is hard for the user so the time will be increased
in the next level.

The DDA algorithm affects some factors, including the
level’s duration and word display frequency and speed.
Based on how well the player performs, the algorithm
dynamically modifies the player’s presentation of positive
and negative terms at different rates. For instance, the algo-
rithm gives the player more time to make decisions if they
are having trouble or are constantly choosing unfavorable
terms. On the other hand, if the player is doing well and
selecting constructive phrases quickly, the algorithm quick-
ens the speed to keep the degree of difficulty suitable.

This adaptable method not only encourages positive
reinforcement and cognitive restructuring but also preserves
motivation and enjoyment, which in turn improves mental
health and user satisfaction in general.

The relaxation planet

This planet focuses on relaxation skills and includes breath-
ing exercises (Figure 10(c)), relaxation videos, relaxation
music, and a relaxation mini-game. The relaxation mini-
game involves collecting a series of stars while listening
to relaxing music (Figure 11(b)).

In the relaxation part (Figure 10(a)), there is a collection
of music available, allowing users to choose their favorites.
Users can control playback, including starting, stopping,

and playing the selected music. The following messages
appear on screen when listening,

1. Find a quiet and comfortable space
2. Close your eyes or soften their gaze
3. Focus on the music
4. Engage in deep breathing or progressivemuscle relaxation.

Sokoon offers a selection of relaxing music options or
enables users to choose from different genres or styles
before embarking on the relaxing mini-game and in the
relaxation part as younger individuals may lean toward
modern ambient songs, while older demographics may
find classical music or nature-inspired sounds are calmer.36

At Sokoon, we offer two types of music: Binaural
Meditation (MBM) (open source) for younger ages and
low-arousal classical music (open source) for older age
groups.36

The gratitude planet

This planet features three mini-games, including the exam-
ples shown in Figure 12, which are designed to help users
focus on positive aspects of their lives, such as blessings,
family, and good memories. Each game involves collecting
a series of flowers using a butterfly. When the butterfly

Figure 5. The anxiety test (GAD-7).34 (Design Credits: The researcher).
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lands on a flower, a gratitude sentence appears, and the
player earns points. To achieve a high score, the player
must collect all of the flowers without missing any.

The behavior activation planet

Individuals with depression often experience reduced inter-
est in routine activities and a decreased capacity for pleas-
ure.37 To address this issue, we have incorporated a
simple feature into our app that suggests different activities
for the user to try (Figure 13). These suggestions can help
users discover new hobbies and interests, potentially
improving their mood and overall sense of well-being.

Procedure

We have completed the pre-design phase for our applica-
tion, which involved identifying our target audience as
adults over 18, with a particular focus on university students
who may be more susceptible to depression and anxiety due
to psychosocial factors.38 During this phase, we consulted
with the psychiatrist to determine the necessary tasks and
skills and covered topics such as design, acoustics,
visuals, and content creation.

The psychiatrist contributed to the application’s devel-
opment by participating in the selection and validation of
skills intended for inclusion in the app. His involvement
encompassed reviewing and endorsing the suitability of

Figure 6. The badges page. (Design Credits: The researcher).
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each skill, ensuring alignment with mental health standards,
and validating the efficacy of these skills for addressing
anxiety and depression.

We also agreed on the name for the app, Sokoon, and
developed the main layout, appearance, colors, elements,
and delivery method incrementally over several weeks of
development.

For colors, a study showed a relationship between blue
and safe/comfortable, orange and upset/annoying/annoy-
ing, and black and hopeless/depressed and strong.39

Accordingly, we moved away from black and orange in
the design and adopted light colors and light backgrounds
as Light or neutral background colors help make the
content more visible and readable.40 High saturation
colors were used in a few positions just to attract attention.

The prototype of Sokoon includes four modules:
Gratitude, Relaxation, Behavior Activation, and Cognitive
Restructuring. To encourage engagement, we have incorpo-
rated gamification features, applying the Hexad theory to

increase customization for each user’s personality type.
We have also utilized a DDA algorithm to adaptively
change the difficulty level of a game. Our approach
involved creating mini-games and exercises as part of an
Android mobile application using the gamification features
provided by a Unity 2D game engine.41 Since the Unity
engine is cross-platform, porting games to other platforms
such as the web, PC, and iOS is easier.

Participants were chosen, and instructed to use the
program, received assistance in downloading the app to
their smartphone, and then results and feedback were gath-
ered from their providers.

After finishing, the proposed model was then provided to
the participants for a two-week trial period, as the psych-
iatrist overseeing the study recommended. At the end of
the trial, results were collected manually via email. The
results of 30 participants were analyzed to assess the effect-
iveness of the proposed model.

Figure 7. The progress track page (Design Credits: The researcher).
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Instruments

Depression and anxiety symptoms measurement. The GAD-7
and the PHQ-9 are two extensively used and publicly available
assessment instruments thatwill be used in this study to evaluate
changes in depression and anxiety symptoms (DASDs) before
and after the intervention. In clinical and research contexts,
the PHQ-9 is a validated measure of depression severity that
is accurate and brief.33 Comparably, the seven-item GAD-7 is
awidely recognizedmeasureof anxiety levels that hasgoodpro-
cedural, factorial, criterion, and conceptual validity.34

The gamified user-type test. We employed the gamified user
type test to identify users’ gaming personalities so that we
could customize gamification features based on their indi-
vidual characteristics. A correlation analysis was performed
to verify the framework’s validity as a gauge of player pref-
erence for different elements of game design. This scale
instrument advances the field of game user research by pre-
cisely quantifying user preference for gamification.24

This test was integrated into the registration process
(Figure 1(b)), appearing as the second page after users com-
pleted their initial registration steps. Once the registration
phase concluded, users were directed to the main page of
the application. The Andrzej Marczewski framework,24

which classifies users inside a gamified system based on
their gaming interests and behaviors, is where the gamified
user type test used in our study was tailored. The test consists
of 24 questions, and each question has seven options, each

with a score ranging from strongly agree (3) to strongly dis-
agree (−3). The questions are designed to evaluate the user’s
personality type in gaming, and they cover a range of topics,
such as helping others, trying new things, following rules,
being part of a community, mastering complex tasks, and
winning prizes. By answering the questions and scoring
each option, the user’s personality type can be classified
into one of several categories, including Philanthropists,
Socializers, Free Spirits, Achievers, Players, and Disruptors.

The results of the user type test were derived as follows:
For each user type (Socializer, Philanthropist, Free

Sprite, Achiever, Disruptor, Player), identify the four ques-
tions associated with that type as Figure 14 shows:

(a) For each question in the Hexad theory test, assign a
numerical value ranging from 1 to 7 to each possible
answer (1 = strongly disagree, 7 = strongly agree).

(b) For each user, record their response to each question in
the Hexad theory test.

(c) For each user type, sum the numerical values of the
four questions associated with that type to obtain a
total score for that type.

(d) Calculate the sum of the numerical values for all 24
questions in theHexad theory test to obtain a total score.

(e) For each user type, divide the total score for that type
by the total score for all 24 questions and multiply
the result by 100 to obtain a percentage score.

(f) Display the percentage score for each user type to
the user in the Sokoon application interface (Figure 2).

Figure 8. Record thoughts on the positive planet. (Design Credits: The author) (Appendix 1).
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The usability metrics (based on Nielsen Norman Group).
Usability metrics are a set of measurements used to assess
the effectiveness, efficiency, and satisfaction of users
when interacting with a product.42 They offer insightful
information on how simple and efficient a product is for
the people who are supposed to use it.

To measure effectiveness, we calculated the success
score. The success score is one of the most often used
usability measures. By equation (2), it calculates the

proportion of users who finish a task successfully.
Success scores provide an overall overview of how well
users can use the product to achieve their objectives:

Success Score = N of completed task

total N of Attempts
(2)

Another important usability metric is the number of errors.
Nielsen suggests two approaches to measuring errors: error

Figure 9. The positive word game. (Design Credits: The author).

Figure 10. Breathing exercises in the relaxing planet. (Design Credits: The authors).
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occurrence rate and error rate. The total number of errors
divided by the total number of attempts yields the error occur-
rence rate (equation (3)). This measure tells us howmany mis-
takes a user makes on each try. Through the examination of
error occurrence rates, researchers and designers can pinpoint
typical obstacles or problems that users have when completing
tasks.

If the success rate is zero or the error rate is high, Sokoon
provides a motivational message that appears to the user
urging him to try again with motivational phrases and
also offering constructive guidance when errors occur:

error occurrence rate = total N of errors

total N of possible errors
(3)

Efficiency is another aspect of usability that can be mea-
sured using usability metrics (equation (4)). One statistic
that is frequently used to evaluate efficiency is task time.
It calculates how long it takes users to do an activity.
Time-based efficiency is an additional metric for measuring
efficiency that combines task time and success score. This
statistic gives information on how rapidly users can com-
plete tasks in the product:

Time based efficiency =
∑R

j=1

∑N
i=1

nij

tij
NR

(4)

where N=The total number of tasks (goals); R=The
number of users; nij=The result of task i by user j; if the

user successfully completes the task, then nij= 1, if not,
then nij= 0; tij=The time spent by user j to complete task
i. If the task is not completed, then time is measured till
the moment the user quits the task.

Satisfaction is a crucial component of user experience,
and usability metrics can be used to measure it. Nielsen
lists the System Usability Scale and the Single Ease
Question (SEQ) as two metrics for measuring customer sat-
isfaction. We used SEQ, which asks users to rate the task’s
complexity on a subjective basis by answering a single
question. Users rate the difficulty on a scale of 1–7,
where 1 indicates “very difficult” and 7 denotes “very
easy.” These metrics reflect how satisfied customers are
with the product overall and how easy it is to use.

Data analysis

Means and standard deviations are examples of descriptive
statistics, that were calculated to summarize the clinical
characteristics of the sample. We employed a paired
sample t-test via JASP to analyze the PHQ-9 and GAD-7
scores at both baseline and post-intervention time points.
The amount of the intervention impact will be determined
using Cohen’s d-effect size estimates. We used Cohen’s
guidelines for interpreting effect sizes, where an effect
size of 0.2 is considered small, 0.5 is medium, and 0.8 or
higher is large.43 A power analysis showed that a target
sample size of 26 was needed to detect a minimal effect
size of 0.60 with alpha= .05 and a power of 0.90 for a
paired sample t-test.

Figure 11. The relaxing game in the relaxation planet. (Design Credits: The authors).
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Results

Sample characteristics

We recruited a random sample of 30 adults aged between
18 to 35 years (mean age= 24.6 years, SD= 4.9) to partici-
pate in the study. Among the participants, 4 were male
(13.3%) and 26 were female (86.7%). Regarding education,
50% were pursuing college-level education, while the other
50% had obtained a university degree. In terms of marital
status, six participants were married (20%), while the
80% were single. Additionally, all participants reported
being in good economic condition.

The usability metrics results

The usability metrics for Task 1 (Registration) and Task 2
were calculated according to the Nielsen Norman
Group.42 For Task 1, the Task Success Rate was 100%,
indicating that all users who attempted to register were
able to finish the task effectively. The User Satisfaction
for Task 1 was 5.3, which is the average satisfaction
rating given by users after completing the registration task
on a scale of 1–7. The Average Task Time for Task 1
was 2.23 min, which is the average time taken by users to
complete the registration task. The Time-Based Efficiency
for Task 1 was 52%, which measures the percentage of
time users spent actively completing the task as opposed
to waiting for the system to respond or load. The Average
Error Occurrence Rate for Task 1 was 0.05, which is the

average number of errors encountered per user while
attempting to complete the registration task.

For Task 2, the Success Score was 81.5, which is a
measure of the overall success rate of the task, taking into
account both completed and partially completed attempts.
The Average Task Time for Task 2 was 1.85 min. The
Average Error Occurrence Rate for Task 2 was 0.13. The
Time-Based Efficiency for Task 2 was 43%. The Average
Satisfaction (SEQ) for Task 2 was 5.7, using the SEQ
method. Table 2 summarizes the usability metrics applied.

Overall, the findings show that users were able to com-
plete both activities with high success rates and low error
occurrence rates. Additionally, the users were able to
finish the jobs quickly based on the low average task
times. The Time-Based Efficiency for both jobs, however,
was comparatively poor, indicating that consumers had to
wait a long time for the system to reply or load. Both exer-
cises had above-average User Satisfaction scores, demon-
strating that users were generally happy with their
experience performing the assignments.

Depression and anxiety symptoms results

The results showed that Sokoon’s participants had a signifi-
cant reduction in symptoms of depression and anxiety after
using the application as shown in Figure 15. With a large
effect size (d= 2.7, d= 3.6) for depression and anxiety
based on the PHQ-9 test and GAD-7 test results. From
the pretest to the posttest, the participants’ anxiety symp-
toms were less severe (M= 10.9, SD =2.1 vs. M= 5.1,

Figure 12. The gratitude game. (Design Credits: The authors).
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SD= 2.08), Likewise, their depressed symptoms decreased
(pretest: M= 10.9, SD= 2.3; posttest: M= 4.3, SD= 1.7).
The outcomes indicated that the intervention had a major
effect in reducing anxiety and depression levels (p < 0.001).

The gamified user test was used to improve the gamification
features of a CBT application designed to promote mental
health and well-being. The test was administered during the
registration process and used to categorize users into six
Hexad types based on their motivation for playing games.

The results of the study showed that gamification fea-
tures tailored to each Hexad type can improve user engage-
ment, motivation, and retention in the CBT exercises. The
majority of users belonged to the “Achiever” and
“Philanthropist” user types Figure 15, demonstrating their
motivation to utilize the service through collaborative
engagement and achievement.

Performance metrics

Based on how well the players performed, the game’s diffi-
culty level was modified using the DDA algorithm. The
initial level of difficulty was set based on the performance
of a reference player who had achieved the target level of
performance. The algorithm then adjusted the difficulty
level based on the performance of each participant.

Our results showed that the DDA algorithm was effective
in adapting the difficulty level of the game to each user’s
needs and preferences. And resulted in higher levels of
motivation, engagement, and satisfaction with the game
mechanics and content. We noticed that Participants spend
more time in the positive planet mini-game than on other
planets. By applying the DDA to our game, we can poten-
tially create a more personalized and engaging experience

for our users, which can help to promote learning and skill
development. We also found that the users showed improve-
ments in their mental health outcomes throughout the study.

Overall, these results suggest that the Sokoon interven-
tion may be an effective treatment for reducing symptoms
of anxiety, and depression but to verify these results and
investigate the intervention’s long-term consequences, add-
itional study is required.

Discussion
We aimed to evaluate the effectiveness and utility of the
Sokoon intervention, which integrates gamification compo-
nents tailored to each Hexad type, in enhancing user motiv-
ation, engagement, and retention during CBT activities.
Specifically, our objective was to assess the impact of
Sokoon on mental health outcomes by reducing anxiety
and depression symptoms in individuals with mild to mod-
erate cases of these disorders.

Mental illnesses such as depression and anxiety have
spread widely among adults, and for several reasons,
there is no interest in going to a psychiatrist, including
that psychological treatment is expensive and requires a
lot of time, follow-up, and feelings of shame, which made
the problem exacerbate. The mental illness may be in an
early stage from mild to moderate, and lack of interest
makes it get worse. Sokoon is an app for treating patients
with mild to moderate anxiety, and depression based on
gamified CBT. This does not mean replacing psychiatrists,
but it is a quick and helpful solution. Compared to previous
studies that applied CBT and its skills, we added more skills
and applied the Hexad theory to make the gamification
experience more customized, unlike previous studies that
were content with gamification regularly. We also applied
a DDA Algorithm to one of the games to make the experi-
ence far from boring or difficult. To our knowledge, this is
the first study of its kind that applies the Hexad theory and
combines DDA with CBT to reduce symptoms of anxiety
and depression.

The study’s main findings indicate that the Sokoon inter-
vention had a positive effect on user engagement, motiv-
ation, and retention in CBT exercises. Users demonstrated
successful completion of tasks, reflecting the effectiveness
of the intervention. However, there were longer wait
times for system replies, resulting in relatively low
Time-Based Efficiency. Nonetheless, user satisfaction
ratings surpassed the average, indicating overall content-
ment with the experience.

Furthermore, the study demonstrated that the DDA algo-
rithm, which effectively adjusted the game’s difficulty level
based on player performance, enhanced player motivation,
engagement, and satisfaction. The extended duration of par-
ticipants’ engagement with the Positive Planet mini-game
highlighted how DDA could provide engaging and perso-
nalized experiences that support skill development and

Figure 13. The behavior activation planet. (Design Credits: The
authors).
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learning. Additionally, throughout the trial, the intervention
showcased improvements in users’mental health outcomes.

It is possible to achieve success with a single concentra-
tion on a gamification feature for a certain user type, espe-
cially if it closely corresponds with that user type’s interests
and motivations. It makes it possible for a more customized
and targeted experience, which could improve user reten-
tion and engagement with the application. But for a more
thorough application of CBT, combining a wide range of
gamification components specific to various CBT facets
could provide a more successful and well-rounded thera-
peutic experience for a larger user base.

Comments from volunteers included that they liked the
mini- games, the design, the music we used, and the proced-
ure for obtaining prizes and badges. Some also say that
using the application helped them improve their mood in
real time and loved using it.

Comparison with similar studies

According to Table 3, Sokoon had a significantly larger
effect size (Cohen’s d ) for both depression (2.7) and
anxiety (3.6). A value of 0.8 or more is considered a
large effect size as mentioned in the methods section.
Sokoon surpassed this threshold compared to the other
applications listed, including MTPhonix, Sparx,
SuperBetter, and mindfulness meditation, which had
effect sizes ranging from 0.28 to 1.05 for depression with
no study reporting an anxiety effect size.

It’s important to note that there were only a small
number of studies included in this comparison because
unavailability of similar studies with effect size results
and that effect sizes may vary depending on the specific
intervention and population studied. However, the results
suggest that Sokoon use of a DDA algorithm may have con-
tributed to its larger effect sizes compared to other gamified
interventions for depression and anxiety.

Limitations and future work

During the testing procedure, Sokoon’s drawbacks were
discovered. Our system only supports the Arabic language,
as we took care of introducing it to Arab countries. Future
versions can add more languages to make the app widely
used.

Because this study uses a single-group pre–post design,
there is a lack of a control group. In future research, a
randomized controlled trial with a control group could
be used to further investigate the effectiveness of this
intervention.

Not all gamification elements have been applied due
to the difficulty of applying them, such as leaderboards,
sharing to social media, teams, and others. By including
these components in the future, we hope to improve the
platform’s socializing potential and foster a sense of

Figure 14. The gamification user types hexad scale items. Adapted from Tondello et al.25

Table 2. The usability metrics results (based on nielsen norman
group).

Usability Metrics
The First Task
(Registration)

The Second
Task(Gratitude
mini-game)

Effectiveness 100% 81.5%

Average error
occurrence rate

.05 .13

Average task time 2.23 min 1.85 min

Time-based
efficiency

52% goals/min 43% goals/min

Average
Satisfaction
(SEQ)

5.3 5.7
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community among users. As a prototype, we did not
activate all the CBT skills that we mentioned, and
there were a few games. Future versions can activate
all the skills, which increases the improvement of
cases and gives the experience a lot of pleasure, adds
more games that make the experiment more fun, and
enhances the platform with interactive workouts and
engaging stories.

As the application includes some but not all components
of evidence-based CBT, it cannot be independently relied
upon to effectively recover from depression and anxiety.
In the future, we can further enhance the application by
incorporating additional CBT skills and techniques.

The sample used was close in age, and most of them
were female. In the future, it is possible to apply it to a
larger sample with more different age groups. A larger
sample size would be needed to confirm the findings of
this study and to generalize the results to the larger
population.

While our DDA algorithm was effective in adapting the
difficulty level of the game based on the user’s performance
and preferences, there is still room for improvement. Future
research could explore more advanced algorithms, such as
deep reinforcement learning, to learn more complex and
nuanced patterns in the user’s behavior and provide a
more personalized and adaptive experience.

The psychiatrist can be involved in the application,
where patients who want more treatment can communicate
and follow up with the psychiatrist. The psychiatrist can
follow the patient’s page to see the progress in his psycho-
logical condition.

We intend to extend our feedback process in the future to
incorporate other techniques for gathering user insights. To
better understand user experiences and preferences when
using the program, this may involve methods such as
surveys, in-depth interviews, observation, or other methods.
Our goal in implementing these techniques is to collect
more thorough and insightful input to guide the application’s
continuous improvement and development.

Despite these drawbacks, the study will still help dis-
cover more about the possible advantages of Sokoon for
treating people’s symptoms of anxiety and depression.

Conclusions
This paper’s objective is to review the supporting data for
the efficacy of CBT in treating DASDs and to explore the
potential for gamifying CBT to enhance its efficacy. We
describe the approach we have taken in designing
Sokoon, a mobile application that applies CBT skills as a
set of planets and uses gamification to increase adult
engagement and applies hexad theory to increase

Figure 15. The outcome of the depression and anxiety tests conducted before and after the use of sokoon as well as the gamified user type
test results.
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customization with DDA to help adults with DASDs.
Gamifying CBT appears to increase engagement and
motivation, and to reduce the time and cost of treatment.
Gamified CBT interventions that target hexad theory may
be more effective than traditional CBT interventions.
Hexad theory provides a framework for understanding
how game elements can be used to motivate people.
When combined with CBT, gamification can be used to
improve engagement with the treatment and to accelerate
the treatment process. This event could lead to greater
adherence to CBT, more effective treatment outcomes,
and improved quality of life for people suffering from
depression and anxiety. By harnessing the power of gami-
fication and the hexad theory, CBT can be used more effect-
ively to help people overcome these barriers and live
healthier lives.

The assessment of this application’s utilization by adults
indicated that its interface resembled other applications
familiar to our target users, enhancing its usability, and
the application showed effective results in improving the
psychological state of adults after using the application,
which was determined by the depression and anxiety
scale (PHQ-9, GAD-7) before and after using the applica-
tion. We also used usability metrics to assess the efficiency,
effectiveness, and satisfaction of adults who used the app.
This show how easy and effective the app is for users as
the results show. Outside of scheduled therapy sessions,
Sokoon expanded access to evidence-based CBT techni-
ques in a format that was well-liked and utilized by
adults. We used several techniques we thought would
result in a better outcome such as Hexad theory, gamifica-
tion, and DDA. To create a more engaging experience,
we used the Hexad theory for personalizing gamified
systems to users’ personalities. This added a type of

customization for each user, as the appropriate gamification
elements were selected for each user’s personality.

The usefulness of Sokoon should also be investigated for
additional outcomes, such as suicidal ideation, and in
understudied populations, such as older persons. Further
research is needed to investigate the mechanisms by
which gamification enhances CBT for depression and
anxiety and to develop and test more effective gamified
CBT interventions. It is anticipated that this technology
will advance in the next years, making it easier for people
to obtain therapies in the manner that most suits them.

In conclusion, our study has provided a foundation for
future research and development in gamified CBT applica-
tions using DDA and other advanced algorithms. We hope
that our findings will inspire further exploration and innov-
ation in this field to improve the mental health outcomes of
individuals suffering from depression and anxiety.
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18 DIGITAL HEALTH



Funding: The authors disclosed receipt of the following financial
support for the research, authorship, and/or publication of this
article: This work was supported by the National Research
Foundation of Korea, (grant number RS-2023-00218176).

Guarantor: NAA.

ORCID iDs: Nourhan A. Amer https://orcid.org/0000-0003-
3783-8627
Waleed Eladrosy https://orcid.org/0000-0001-7053-0275

References

1. Gamm L, Stone S and Pittman S. Mental health and mental
disorders_a rural challenge: a literature review. Rural
Health People 2010; 1: 97–114.

2. Alshawwa A, Elkahlout M, Qasim El-Mashharawi H, et al.
An expert system for depression diagnosis. Int J Acad
Health Med Res 2019; 3: 20–27.

3. World Health Organization. Anxiety disorders. Geneva,
Switzerland: World Health Organization. https://www.who.
int/news-room/fact-sheets/detail/anxiety-disorders#:∼:text=
An%20estimated%204%25%20of%20the (2023, accessed 20
April 2024).
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Appendix 1
The steps of recording thoughts on the positive planet.

1. What situation have you been exposed to or the idea
controlling you?

2. What do you do in this situation?
3. What are the feelings that accompanied you?
4. Rate the intensity of your feelings from 1 to 10.
5. How much do you believe in the idea? And what is the

evidence behind it? What is the evidence against it?
6. After reviewing the evidence, how much do you believe

in the idea?
7. Is there another explanation for the situation other than

your own?
8. Replace all your negative thoughts with positive, accur-

ate affirmations.
9. How are you feeling now? Rate your feelings from 1 to 10.
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