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Abstract—Depression is a critical public health problem, mainly when it af-
fects young people (adolescents). This condition is most challenging to detect in
this group because they tend to think about other people's negative assumptions.
Adolescents with depressive symptoms refuse to seek professional help due to
their stigma and their future if they were labeled as depressed teenagers. De-
pression is a severe mental issue that should be detected from an early stage so
that the problem can be curbed and resolved immediately. Diagnosis should be
carried out to assess mental health, followed by referral to professional help.
This study aims to motivate adolescents to diagnose depression levels through
gamification techniques. Fifty-three secondary students participated in a survey
designed in this study to measure motivation enhancement factors. The result of
this study was used to develop a depression diagnosis model. The proposed
model applied a gamification design technique consisting of three main ideas:
gamification elements, user types, and motivational elements. This model will
serve as the foundation to develop a mobile application system that can benefit
users, especially adolescents, in self-diagnosing depression.

Keywords—Adolescent depression; adolescent motivation; gamification; mod-
el development; human-computer interaction

1 Introduction

Depression is a critical public health problem, mainly when it affects young people
(adolescents). According to [1], depression problems affecting adolescents are more
challenging to handle than that of children and adults due to the rapid growth of phys-
ical, intellectual, and emotional development in the former group. The World Health
Organization [2] reported that more than 7% of adolescents worldwide (between the
ages of 15 and 19) suffered from depression in 2017. In Malaysia, between 15.8% to
21.4% of adolescents aged 13 to 17 suffered from depression [3]. One study [3] re-
ported several factors contributing to depressive symptoms among adolescents, in-

154 http://www.i-jim.org


https://doi.org/10.3991/ijim.v15i10.21137
mailto:tsmeriam@ukm.edu.my

cluding parental separation, drug abuse, alcohol consumption, bully victim, abuse
sufferer, and smoking.

Depression should be detected from an early stage to be curbed and overcome im-
mediately [4]. The patient must undergo a diagnosis to assess mental health, followed
by referral to a mental health professional [5]. However, according to [6], many indi-
viduals do not undergo diagnosis out of embarrassment, or because they are entirely
unaware of their problems, so any depression symptoms go undetected for quite some
time. Many psychology and sociology studies have indicated teenagers as being the
most susceptible to depression [7]. According to [7], adolescence is a critical stage
that significantly influences one’s growth, confidence, and life choices. The effects of
depression can extend beyond the adolescent phase to affect the rest of one’s life if
left untreated.

Depression among adolescents is most challenging to detect because it tends to
worry about others' perceptions of them [8]. According to [8], some adolescents feel
that they will suffer adverse effects and that their future will be compromised if la-
beled as depressed. This assumption will hinder the detection of depression and the
necessary recovery process. Moreover, adolescents tend not to seek face-to-face
treatment due to the stigma surrounding mental health care [9,10]. Depression causes
adolescents to experience emotional changes such as despair, loss of interest in any
activity, lack of self-confidence, and low self-esteem [2], ultimately demotivating
them from undergoing any diagnosis for depression at a medical institution. Still,
early diagnosis is essential in detecting depression among adolescents to receive help
from professionals [11] immediately. The current study implemented the gamification
technique to motivate adolescents to undergo depression diagnosis.

According to one study [12], the gamification technique is now commonly applied
in the mental health field and is perceived as a promising new method to influence
behavioral change. Gamification positively affects motivation level and guarantees
continuous engagement [13]. Previous studies have reported gamification positively
impacting mental health and wellbeing, besides reducing stress, anxiety, and depres-
sion [12,14,15,16,13]. Gamification has also been proven effective at enhancing ado-
lescent motivation [17]. According to another study [18], digital games have become
an essential part of leisure life among adolescents and are the most widely used social
interaction method. A gamification-based system can motivate adolescents to diag-
nose whether or not they have depression. The system design should be developed to
be compatible with the user to prevent boredom and ensure continuous engagement.
Gamification elements implemented into a system must be following the system's
focus, target, and user.

The objective of this study is to motivate adolescents to engage with a depression
diagnosis system continuously. This study was conducted specifically for adolescents
in secondary school prone to depressive symptoms but are not motivated to undergo
diagnosis, not to mention treatment. This study collected data to identify the factors
that would motivate adolescents to undergo depression diagnosis. These factors were
then analyzed to determine the elements required to develop a depression diagnosis
model. The proposed model applies gamification design, which involves gamification
elements, user types, and motivational elements. In future studies, the model will be
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applied to develop a depression diagnosis application system. The gamification design
elements were designed based on the survey findings on motivation enhancement
factors among adolescents and previous literature work.

The rest of the paper is organized as follows: Section 2 provides the literature re-
view, which includes current technological intervention methods for diagnosing de-
pression, the factors that motivate adolescents to undergo diagnosis, gamification
elements, user types, motivational elements, and the theories underpinning gamifica-
tion. Section 3 explains the study methodology. Section 4 presents the study results.
Finally, Section 5 and Section 6 present the discussion and conclusion, respectively.

2 Literature Review

Depression is a state of emotional difference that stress causes on a person’s think-
ing style, such as the perception of self, life, and surroundings [19]. Adolescents that
have undergone trauma tend to have depressive symptoms. They tend to self-isolate,
are emotionally stressed, have suicidal ideation, and even attempt suicide [10]. The
World Health Organization [2] reported that depression is becoming the main con-
tributor to suicide, with nearly 800,000 cases reported yearly worldwide. Approxi-
mately 50% of adolescents are affected by suicidal ideation, but actual suicide at-
tempts are more frequent in female adolescents, while males tend to commit suicide
outright [20]. Mental health problems among adolescents are expected to increase to
13.4%, but the frequency of requesting help or treatment is still low [5]. Therefore, it
is crucial to self-detect depression among adolescents to curb potential suicides before
it is too late.

Traditional face-to-face assessments to diagnose depression are still the most
prominent method nowadays. However, this method is considered challenging, as it
fails to attract adolescents with depression symptoms to go for consultation sessions
[9,10]. A study showed that adolescents in school are motivated to learn if they are
presented in an interactive gamification method rather than conventionally [21]. Thus,
applying gamification in a mobile application for diagnosing depression could moti-
vate adolescents to undergo diagnosis. Moreover, technological intervention allows
this group to use the application anywhere they desire without restrictions or bounda-
ries [21]. Therefore, this study aims to identify the factors that can motivate adoles-
cents to self-diagnose depression.

2.1  Technological intervention through computerized cognitive-behavioural
therapy (CCBT)

Various studies have used several technological interventions to detect and treat
depression, including Computerized Cognitive-Behavioural Therapy (CCBT) meth-
ods. Technology applications satisfy the user experience (UX) and effectively en-
hances user engagement via user and machine [22]. Furthermore, recording data using
technology during the diagnosis process can give various advantages. The comple-
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menting tools used to process and analyze the obtained data need to be developed
carefully to draw valuable conclusions [23].

Previous studies have reported the practicality and efficiency of technological in-
terventions in automatically detecting depressive problems based on machine learning
algorithms [24,25,26,27]. In some studies, depression levels were measured using
artificial intelligence (Al) through speech, voice analysis, and facial expressions
[24,26], as well as video, audio, and visuals or text analysis [28,29,30]. This method
has been proven effective in some studies, but the patients cannot directly use the
technology produced. The patients need to get technical services from practitioners in
medical institutions. The issue arises when adolescents with depression are suscepti-
ble to criticism due to feelings of worthlessness [31], causing them to avoid pursuing
face-to-face treatment and consultation [32,33,9]. Therefore, this current method is
not sufficient for adolescents due to the consulting activities involved.

On the other hand, the CCBT method is a technology-integrated therapy that uses a
computer to diagnose depression, including therapy treatment. Patients can directly
use this technology without having to see a consultant. Previous studies involving the
CCBT method have also helped patients cope with depression disorders
[14,15,34,35]. However, usability issues, unfriendly user interfaces, and limited func-
tionality have caused users to feel disengaged from the system [36]. The main weak-
nesses detected in the CCBT method are the too-long therapy sessions and over-
whelming content [37]. These weaknesses cause the patients to lose motivation, thus
causing them to disengage from the system. Therefore, the depression diagnosis sys-
tem module should be separated from the therapy module system to reduce the risk of
patient dropouts. Moreover, patient motivation level could be improved by ensuring
continuous engagement.

2.2  Adolescent motivation enhancement factors

Motivation is a fundamental element in encouraging adolescent engagement in any
activity. One study [16] found that motivation is one of the principal components of
addiction. Motivation indicates that highly-motivated individuals are always engaged
in any activity they participate in.

The gamification technique can deliver knowledge via a fun environment [21]. In
this study, adolescent motivation enhancement factors involve gamification elements,
including game mechanics and game components. These elements can serve as intrin-
sic and extrinsic motivators that encourage users to stay motivated. According to [17],
a game-based development approach can increase adolescent motivation and
knowledge about certain concepts. The adolescent gamification user type must also be
identified to ensure consistent adolescent motivation enhancement. The motivation
elements identified from both gamification elements and user types are thus funda-
mental towards motivating adolescents.

Gamification Elements: The gamification principle is based on the enjoyment de-
rived from gaming, which promotes normal behavior. This principle originates from
the entertainment game industry [38]. According to [39], gamification is an essential
element in improving an application system's effectiveness and encourages continu-
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ous user engagement. A previous study [40] noted various fields implementing gami-
fication into their learning process these days. With interaction engagement, users can
obtain new information or develop current knowledge and understand a specific mat-
ter [40].

Gamification elements consist of game mechanics and game components. Game
mechanics are a critical element in a developer’s gamification system that helps users
interact with the game [41,42]. Game components help ensure continuous user en-
gagement with the gamification system [43]. Game mechanics include challenges,
opportunities, competitions, feedback, and rewards, while game components include
achievements (results and progress bars or indicators), avatars, badges, leaderboards,
levels, and point systems [44]. Game components aim to characterize, control, and
preserve the gamification elements integrated into a system [45].

Another study [12] reported that gamification could improve participant motivation
and ensure long-term involvement. It also mentioned that gamification interventions
positively impact wellbeing and self-esteem and reduce stress and anxiety [12]. How-
ever, the type of dominant adolescent users must first be determined to identify the
motivational elements that encourage continuous user engagement.

User Types: The gamification user type model in [46] showed that system devel-
opers would target various users controlled by different motivational elements. Gami-
fication design development should consider the users targeted for the developed
application system.

The model presents six user types: socializer, free spirit, achiever, philanthropist,
player, and disruptor. Each user type in the model acts correspondingly to the identi-
fied motivational elements [46]. The socializer will interact with players to make
social connections. Free spirit users will create and explore games. The achiever will
always learn new things to improve themselves. They also love challenges. Philan-
thropist users persistently want to enrich other people's lives without expecting any-
thing in return. Players will do anything to reward themselves, while disruptors are
those individuals who wish to disrupt the system to force changes. These user types
are derived from different types of players, including self-seekers, exploiters, net-
workers, and consumers, and all have the same goal of earning rewards through vari-
ous means. Therefore, the motivational elements that encourage users to engage in
self-diagnosing depression levels continuously must be identified based on the gami-
fication elements and user types.

Motivational Elements: Previous studies have reported motivation influencing
continuous user engagement, which, in turn, indirectly affects whether or not the de-
sired outcome is achieved [47,48]. This study proposed a model based on several
theories that support the element of motivation, which is the fundamental purpose of
gamification [40]. Motivation can be identified through extrinsic rewards in-game
components such as level, point system, progress indicator, and achievement badges.
Extrinsic motivation can enhance user engagement while striving to increase intrinsic
feelings in achieving the elements of mastery, autonomy, and maximum competency
through the implementation of gamification mechanics. This element helps to achieve
the targeted goal of increasing adolescent motivation to continue using a depression
diagnosis application system.
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Some theories in previous gamification studies have been used as the basis for
mental health studies, especially the Theory of Motivation [49], the Theory of Self-
Determination (SDT) [50], the Theory of Cognitive Evaluation (CET) [12], and the
Theory Of Behavior [13]. Section 2.3 discusses the links between these theories.

2.3 Theories underpinning gamification

Gamified applications have mainly been used due to their theoretical ability in cre-
ating game motivational power [51]. Motivational theory [52] involves intrinsic and
extrinsic motivation. Based on the Theory of Self-Determination (SDT) [52], intrinsic
motivation will be increased when autonomy mastery is achieved. This opinion is in
line with the Theory of Cognitive Evaluation (CET) [53], a sub-theory to SDT. To
facilitate the mastery of intrinsic motivation, the foundations of competency and au-
tonomy should be met. According to SDT, autonomy is also related to one's behavior.
The Behavioral Theory [54] states that an individual’s behavior depends on intrinsic
and extrinsic motivation. This theory can influence changes in individual behavior if
implemented together with gamification techniques.

Therefore, a theoretical model (Fig. 1) underpinning gamification was produced
based on the different theories discussed above. The model integrates all four theories,
where the relationship between these theories serves as the foundation for this study.
According to the theoretical model, the proposed application system should use diag-
nostic methods based on the CCBT module to detect adolescent depression levels.
The diversity of user types will influence the appropriate approaches and gamification
elements selected, namely game mechanics and game components, based on the target
user’s intrinsic motivation. The theories that support the motivational elements form
the basis of the proposed model. As mentioned before, motivation is identified
through extrinsic rewards offered by the game components. Game mechanics enhance
user engagement and encourages intrinsic feelings driven by intrinsic motivation.
Both gamification elements were implemented to achieve the targeted goal of improv-
ing adolescent motivation to engage in self-diagnosing depression continuously.
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Fig. 1. Theoretical model

3 Methodology

In this study, we conducted a survey based on the theoretical model in Fig. 1. The
purpose of our study is to identify the factors that motivate adolescents to undergo
depression diagnosis. We collected the data for this study by administering a ques-
tionnaire on adolescents in secondary school. Information on the factors that can en-
hance adolescent motivation to ensure continuous engagement was gathered in this
phase. The obtained data were then analyzed to determine the gamification design

elements to help develop the depression diagnosis model.

3.1 Participants
The sample for this study was chosen using non-probability purposive sampling.
The respondents consisted of secondary school students aged 13 to 17 years. The

survey study was conducted by distributing questionnaires to N = 53 (15 males, 38
females) students in Port Dickson, Malaysia. The respondents were asked to read and
verify the research consent form before answering the test privately, according to their
knowledge, without their friends’ or teacher’s help. The total time given was 30
minutes. The students were also given some time to review all the questions to ensure

no data dropout or incomplete answers.
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3.2 Instrument

The questionnaire in this study consists of 3 sections. Section A contains the re-
spondent demographic information, including gender, age, ethnicity, history of de-
pression, and the choice of depression screening medium. Section B assesses adoles-
cent motivation enhancement factors constructed based on adaptation and modifica-
tion from the previous study: Intrinsic Motivation in Gamification [55]. Section C
assesses the gamification user types adapted and modified from the previous study:
HEXAD Gamification User Type Questionnaire: Background & Development Process
[56].

For Section B, items adapted from [55] were modified into three constructs accord-
ing to game mechanics, including challenges, rewards, and feedback. A total of 15
items were constructed, with each motivational construct consisting of five items.
Each item was rated according to the 5-point Likert scale, which is 1 — Very Not Im-
portant to 5 — Very Important.

Section C presents adapted questionnaire items from a previous study [56] that
identify intrinsic motivation based on user type. The constructs studied are users in
the HEXAD model [46], consisting of players, achievers, philanthropists, socializers,
free spirits, and disruptors. The application system can be developed based on the
dominant user type among adolescents with user psychological methods without di-
rectly asking the user to list the game design elements [57]. Initially, a total of 30
items were prepared, where each construct consisted of 5 items. Each item was rated
according to the 7-point Likert scale, 1 — Strongly Disagree to 7 — Strongly Agree.

4 Results

This section is divided into two. Section 4.1 presents the pilot study findings,
which are used to determine the reliability and validity of the developed instrument,
while Section 4.2 presents the findings of the actual survey study and the analysis of
the adolescent motivation enhancement factors. The data were analyzed using IBM
SPSS Statistics V.25 software and presented in tabular and text format. We used Pear-
son’s Correlation Coefficient to present the Correlations between the variables in this
study.

4.1  Pilot study

The pilot study was conducted on N = 38 adolescents at a secondary school in Port
Dickson, Malaysia. These pilot study participants did not participate in the actual
study. This pilot study aimed to obtain reliability and validity for the questionnaire
instrument by determining Cronbach's alpha coefficient [58]. The researcher was also
able to identify the respondents' time to answer all the questionnaire items and en-
sured that the instrument content was understandable. The respondents took 25-30
minutes to complete the questionnaire.
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To determine whether the constructed items should be accepted or discarded, the
researcher compared the value of 'Alpha if Item Deleted' for each item based on the
Cronbach's alpha value of the constructs involved in the instrument. According to
[59], if an item in a construct has a higher alpha value if the item was deleted, com-
pared to the value of Cronbach’s alpha for that construct, the item must be discarded.

The Cronbach's alpha values ranged from 0.677 to 0.804 for Section B and 0.491 to
0.812 for Section C. For Section B, the highest Cronbach's alpha value was 0.804 for
the feedback construct, while the lowest Cronbach's alpha value was 0.677 for the
challenges construct. Section C recorded the highest Cronbach's alpha value on the
socializer construct at 0.812, while the lowest Cronbach's alpha value was 0.491 for
the Disruptor construct. Meanwhile, the results showed that the overall Cronbach's
alpha value for this questionnaire instrument was 0.882 and 0.873 for Section B and
Section C, respectively. This result indicates that the questionnaire instrument has
high reliability.

However, two items from Section C were identified to have very low-reliability; 'l
care about my wellbeing only' (Players), and ‘I like to question the rules or laws that
have been enacted' (Disruptor). A total of 6 items from Section C were discarded,
significantly impacting the reliability coefficient value (< 0.100). Finally, after going
through the refinement process, each construct was left with four items.

4.2 Actual study

After updating and improving the questionnaire items based on the pilot study find-
ings, the actual study was conducted on N = 53 (M age = 14.32 years, SD age = 1.252
years) students studying in a secondary school at Port Dickson, Malaysia. The partici-
pants were of different ethnicities, including Malay (32.1%), Chinese (26.4%), Indian
(39.6%), and others (1.9%), with 28.3% males and 71.7% females between 13 and 16
years old.

Through this survey, a total of 16 out of 53 respondents (30.2%) who participated
were not sure whether they had ever experienced depression. In contrast, a total of
26.4% of the respondents admitted that they had experienced depression before, and
the remaining 43.4% claimed that they never had depression.

A total of 23 participants (43.4%) agreed that the game-based depression diagnosis
medium was their preferred choice compared to seeing a doctor or psychologist face-
to-face in clinics and hospitals (35.8%) or using on-line screening systems (20.8%).

The analysis of the results (Table 2) after applying appropriate statistical tests
showed that a total of 75.5% of the adolescents in this study agreed that the elements
in the challenges were the most significant factor that enhanced their motivation, with
the highest mean of 4.04, compared to factors from the rewards element (58.9%,
mean = 3.58) and feedback element (47.2%, min = 3.44). An item from the element of
the challenge: 'l need to master a skill to achieve the goal that | want’, received the
highest response from the participants (85.9%, min 4.17), while an item from the
rewards element received the lowest response: 'l need to get rewarded in every activi-
ty | participate in’ (30.2%, min = 3.42).
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The findings also indicate that the adolescents are more prone to becoming philan-
thropist users, where 72.6% responded with the highest mean of 5.43, followed by the
free spirit users (67.4%, mean = 5.27) and achievers (66.0%, mean = 5.26). The so-
cializer, player, and disruptor received fewer responses of 51.0%, 42.0%, and 21.7%,
respectively, with means of 4.51, 4.18, and 3.04, respectively. An item from the
philanthropist users received the highest response from the participants (83.0%, min =
6.11): 'l would be happy if I could help others’, while an item from the disruptor users
achieved the lowest response (11.4%, min = 2.49): 'l like to provoke others'.

Table 1. Analysis of Adolescent Motivational Enhancement Factors

Adolescent Motivational Enhancement Factors Respondent (N =53)
Mean Response %

Challenges 4.04 75.5

Intrinsic Motivation Rewards 3.58 58.9
Feedback 3.44 47.2

Socializer 451 51.0

Philanthropist 5.43 72.6

Free Spirit 5.27 67.4

User Type Achiever 5.26 66.0
Disrupter 3.04 21.7

Player 4.18 42.0

In sum, these findings show that the challenges are the most crucial element of
game mechanics that can determine the application system’s effectiveness and should
therefore be prioritized when developing the depression diagnosis model for the iden-
tified dominant user types: philanthropist, free spirit, and achiever.

4.3  Correlation between variables

The correlation value between the variable ‘Philanthropist’ and the variables:
“Challenges” were statistically significant (r = 0.521, p = 0.000), “Rewards” were
statistically significant (r = 0.596, p = 0.000), “Feedback” was statically significant (r
= 0.553, p = 0.000). The correlation value between the variable ‘Free Spirit’ and the
variables: “Challenges” were statistically significant (r = 0.567, p = 0.000), “Re-
wards” were statistically significant (r = 0.430, p = 0.001), “Feedback” was statically
significant (r = 0.443, p = 0.001). The correlation value between the variable Achiev-
er’ and the variables: “Challenges” were statistically significant (r = 0.701, p = 0.000),
“Rewards” were statistically significant (r = 0.716, p = 0.000), “Feedback” was stati-
cally significant (r = 0.740, p = 0.000). The high Correlation Coefficients indicate that
there is a close relationship between the three most dominant user types, which were
identified from the questionnaire test administered on the adolescents (Section C:
User Types) and the indicators of adolescent motivational enhancement factors.
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5 Discussion

The responses to the depression diagnosis medium in the Demographics section of
the survey showed that 43.4% of participants were interested in self-diagnosing de-
pression using a game-based application screening system. This is supported by a
recent study, which reported that adolescents in school found it easier to be part of a
game-based educational process, as they could use different aspects of technology
fluently [21]. This current study's findings show that intrinsic motivations from the
challenges construct, which is one of the game mechanics elements, received the
highest response among adolescents. The challenges element can ensure the adoles-
cents’ continuous engagement due to enhanced motivation to achieve intrinsic satis-
faction. However, all game mechanics need to be merged before the diagnosis depres-
sion model can be developed to produce an application system that can enhance moti-
vation through the user gaming experience [44]. Challenges are the critical element in
improving adolescent intrinsic motivation, while rewards and feedback elements can
satisfy the adolescents’ intrinsic feelings. These marks are also consistent with anoth-
er study, suggesting that a well-designed gamification application, integrating emerg-
ing game mechanics and game components, helped increase motivational outcomes
[51].

Intrinsic feelings are achieved via the mastery of extrinsic motivation based on the
game components’ functions applied in the system. As per [40], game components can
develop users’ extrinsic motivation and increase their engagement. Table 2 below lists
a functional description of the game mechanics [44] involved in forming the depres-
sion diagnosis model and the appropriate game components to represent each me-
chanic.

Table 2. Game Mechanics [44] and Game Components

Game Mechanics Description Game Component
Challenges Puzzles or tasks that require effort to solve o Level
e  Point System
Rewards Benefits derived from the actions taken or achievements e Achievement
Badges
Feedback Information on the current state or progress of the e Progress Indica-
player tors

The findings also indicate that the dominant user types among the participating ad-
olescents who achieved the highest response in this study are philanthropists, free
spirits, and achievers. These findings are in line with [60], who discovered that one of
the strongly correlated types of users among adolescents is philanthropists. Different
intrinsic motivations drive each type of user. The philanthropist users are motivated
by purpose, free spirit users are encouraged towards autonomy, while achiever users
are inspired by mastery [46]. The game components involved serve as the system's
functions and features based on the identified dominant users and their intrinsic moti-
vation. It helps in achieving adolescent extrinsic satisfaction towards the developed
application system. The optional app sharing function should also encourage the
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philanthropist user's extrinsic feelings. Table 3 presents a description of the motiva-
tional elements and the identified dominant user types [46].

Table 3. Dominant User Types among Adolescents and its Motivational Elements [46]

Intrinsic

User Type | \1otivation

Description Extrinsic Motivation

Always wants to give something to others e  Sharing Option

Philanthropist |Purpose without expecting anything in return.

e Progress Indicators
Level

Point System
Achievement Badges
Progress Indicators
Level

Free Spirit Autonomy  |Loves to create and explore.

Always wants to learn something new to
Achiever Mastery improve self-abilities and to be the best at
things. Loves challenges.

Table 4 shows the gamification design elements that were determined for develop-
ing the depression diagnosis model based on the gamification technique.

Table 4. Gamification Design Elements

Gamification Design Elements
Gamification Element Game Mechanics
Challenges
Rewards
Feedback

Game Components
Point System
Progress Indicator

Level
Achievement Badges
User Type Philanthropist
Free Spirit
Achiever
Motivational Element Intrinsic Motivation
Purpose
Autonomy
Mastery

Extrinsic Motivation
Sharing Option
Game Components

The proposed depression diagnosis model based on the gamification technique is
shown in Fig. 2. The formation of this model is in line with the theoretical model
discussed in Fig. 1. The same goal of the gamification design elements in building the
model is to be achieved, which is to enhance the adolescents’ motivation level in
order to engage them to continue using the game-based mobile application depression
diagnosis system. This finding is supported by a recent study, which found that ado-
lescents in school who were involved in game-based learning felt they had more en-
gagement and increased motivation to participate in the learning process [18]. The
theoretical model outlined various user types and gamification elements consisting of
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game mechanics and game components that need to be applied in the model for-
mation.

. . increased increased
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Fig. 2. Proposed depression diagnosis model based on the gamification technique

Based on the proposed model, the game mechanics elements that will be imple-
mented in the diagnosis application system will encourage users' enhanced intrinsic
motivation. It will consist of a set of challenges that the user can solve optionally.
Simultaneously, the system will measure the level of user depression based on the
choices made in the diagnosis session. The collected rewards are based on the chal-
lenges that the users successfully solve, while the feedback is the diagnosis results of
the user's depression level.

Functions and features that trigger extrinsic motivation need to be incorporated into
the depression diagnosis application system. This can be done by applying suitable
game components to ensure the intrinsic satisfaction of each user type. Based on the
game mechanic elements, a list of appropriate game components was identified, in-
cluding the point system, progress indicator, levels, and achievement badges. These
game components are the gamification element that gives extrinsic motivation to
enhance the engagement of different adolescent user types, including via an optional
app sharing function. The game components are the gamification functions that will
be included in the mobile application system development.

A particular style of intrinsic motivation was derived from the identified gamifica-
tion user types. The identified dominant user types are each encouraged by intrinsic
motivation: philanthropist—purpose, free spirit-autonomy, and achiever-mastery.
These elements are from the intrinsic motivation element incorporated in the Self-
Determination Theory (SDT) [57], which was used to construct the gamification user
type model [46]. According to the gamification methods, combining intrinsic motiva-
tion and extrinsic motivation using the identified game components can increase user
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engagement [52]. Therefore, the proposed model was built by combining all the rele-
vant motivational elements to increase adolescent motivation.

This study proposes a model for designing a depression diagnosis mobile applica-
tion system that could help adolescents be aware of their mental health state and get
the right treatment as soon as possible, if necessary. The combination of technology
and gamification can meaningfully enhance adolescent motivation to self-diagnose
depression levels.

However, in this study, only some basic descriptive statistical methods were used
for the data analysis. In future research, we intend to use more advanced statistical
tools that include comparisons and interactions between multiple variables or finding
latent variables for a set of factors.

6 Conclusion

Depression disorder can bring various adverse effects to the life of an individual,
especially adolescents. Routine diagnosis to identify depressive symptoms in adoles-
cents is essential for early detection and immediate intervention [4]. This study was
conducted to identify the factors that enhance adolescent motivation to undergo de-
pression diagnosis. The findings were used to form a depression diagnosis model
based on a gamification technique to ensure continuous adolescent engagement. It is
consistent with a previous study [51] that the use of the gamification method boosts
students' motivation and engagement and contributes positively to the growth of ado-
lescents' interest and attitudes at schools [18].

The proposed model will form the basis for developing a gamified mobile applica-
tion system that can benefit adolescents' self-diagnose depression levels. With the
widespread use of smartphones, it is believed that mobile technology applications
developed to achieve mental health goals can enhance the quality of mental health
care received, including minimizing stigma and improving treatment accessibility
[61]. Moreover, the gamification method can improve the player's awareness of a
specific topic and help change its attitude and perspective of this topic [23]. To con-
clude, the depression diagnosis application system based on the gamification tech-
nique can motivate adolescents and increase their awareness about mental health care.
The diagnosis results and the reports must be available to the users for self-
enhancement and self-evaluation [40].

Despite the number of limitations in this study (insufficient sample size, time con-
straints, basic statistical methods, etc.), it still proves that the gamification method can
increase motivation and ensure continuous user engagement [13]. The use of gamifi-
cation approaches is a continuous educational interest concept [23] and capable of
delivering knowledge via a fun environment [21]. However, this study emphasized
the model formation and determination of gamification design by focusing only on
data collection and data analysis. Therefore, a future study will focus on the model's
usability testing via cognitive walkthrough evaluation methods. Expert users will also
evaluate a moderate-fidelity depression diagnosis application system prototype.
Moreover, the evaluators' evaluation and feedback will be used to validate and deter-
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mine the constructed model's usability level, thus improving the proposed depression
diagnosis model.
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