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1.Introduction 
The World Health Organization defined mental 

health as ―a state of well-being in which the 

individual realizes his or her own abilities can cope 

with the normal stresses of life, can work 

productively and fruitfully, and can contribute to his 

or her community‖ [1]. Mental health disorder 

becomes a global public health issue nowadays. It has 

become a crucial agenda for Sustainable 

Development Goals (SDG). The goal is to transform 

the world by ensuring healthy lives and promote 

well-being which includes mental health for all ages 

by 2030 [2].  
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The Ministry of Health (MOH) Malaysia has 

conducted a National Health and Morbidity Survey 

2017 [3] which shows attempting suicide and lacking 

social connections are the main factors that contribute 

to mental health issues among teenagers age 13 years 

old to 17 years old. Globally, numerous news showed 

an alarming case of depression and anxiety. 

Moreover, the existence of the internet and Social 

Network Service (SNS) has become a medium for the 

public to cyberbully the victim thus affecting their 

mental health and suicidal thoughts [4].   

 

For example, in Kuching Malaysia, a similar issue 

has affected a 16 years old girl who killed herself 

after her Instagram followers voted for her death in 

one of her Instagram Story polls [5]. Due to this, the 

Malaysian Communication and Multimedia 

Commission (MCMC) have stated a statement in 

Research Article 

Abstract  
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advising the social media user to be more vigilant in 

any miserable posting to avoid the same incident 

reoccurring. 

 

In Malaysia, few mental health foundations provide 

support both spiritual and clinical treatment namely 

Mental Illness Awareness and Support Association 

(MIASA) or Pusat Komuniti Kesihatan Mental 

Putrajaya (MENTARI) aid mental illness patient in 

psychosocial interventions including counselling, 

psychotherapies and psychoeducation [6]. The 

integration of spiritual and health practice has 

become the common approaches for facilitating 

healing and recovery. Despite the biological 

psychiatry treatment advancement, the reception on 

mental health diagnosis and treatment in Malaysia is 

relatively low. This is due to the cultural beliefs that 

psychiatric illness carries a highly negative 

connotation and it is called as ―sakit mental‖ which 

refers as crazy or madness [7, 8]. For Malaysians, 

mental illness is still considered as taboo that affects 

the degree of openness which has contributed 62.3% 

of the sufferer remained untreated [9]. This has 

clearly stated how urgent the mental health issue in 

Malaysia should be enlightened and take as a serious 

matter. 

  

Based on past literature, researchers have started to 

explore digital technologies intervention towards 

mental health support [10−13] especially in computer 

and game industry [14]. It is believed technology 

interventions like sensor-related technologies, games, 

virtual reality, application on smartphones like e-

health and m-health can foster learning, enhance 

motivation and promote cognitive and behavioral 

change [14−16] thus extending the scope of clinical 

treatment [17]. Meanwhile, several literatures 

stressed on game and gamification approach to 

mental health recovery where it exploit various 

processes of engagement in dealing with individuals 

through educating, motivating and as health support 

[18, 19].  According to [20] games that led to positive 

well-being should consist of several elements like 

positive emotion, engagement, relationship, meaning 

and accomplishment while playing video games 

could distract oneself from stress and improve social 

relations by having something to talk about [21−23]. 

Game designer and researchers have studied the 

practicality of commercial games or known as 

‗‗casual games‘‘ for mental health treatment. Games 

such as ‗‗Lock-On: Modern Air Combat‘‘, ‗‗Tetris‘‘ 

were found to decrease traumatic flashbacks [24−26] 

and ‗‗The Sims Life Stories‘ enable engagement and 

emotion regulation among adolescents [27]. 

However, effective designs of digital interventions 

for mental health necessitate several considerations 

[22] which require new models of behavioral 

understanding related to the patient‘s experiences 

rather than based on the traditional structured 

psychotherapy model [23]. Furthermore, most of the 

research was handled in quantitative methods such as 

surveys, questionnaires, comparative analysis to 

investigate the patent and behavior of mental illness 

patients and its impact on the games [28]. However, 

the researcher also criticized these approaches as it 

lacks a direct connection between researchers and 

participants when collecting data. Problems arise as 

researchers might overlook the respondent 

experiences [29]. Besides, most of the research stated 

above reflected the Western view of understanding, 

and less research conducted from the Malaysian 

perspective on how game intervention and its design 

elements can improve one mental health being. 

Therefore, this research is aimed to explore the 

gamification elements embedded in an entertainment 

game app to propose a user-generated design 

requirement for future game development in 

supporting mental health issues. 

 

In guiding this research, the researcher formulated 

two research questions and research objectives based 

on the issues discussed above: 

 

Research Questions: 

1. How playing games influence a user‘s experiences 

for improving mental health and well-being? 

2. Which gamification design elements in a game 

application are significant for improving a user‘s 

mental health and well-being? 

 

Research Objectives: 

1. To investigate the user‘s experiences in game-

playing for improving mental health and well-

being. 

2. To identify the gamification design elements that 

can help improves mental health and well-being. 

 

2.Literature review  
According to the Mental Health Foundation [30], 

there are several types of common mental health 

problems which include depression, Generalized 

Anxiety Disorder (GSD), panic disorder, Obsessive-

Compulsive Disorder (OCD). Depression is a 

common mental illness with low mood, loss of 

interest or enjoyment, reduced motivation, low self-

esteem, disturbed sleep or appetite, and poor 

concentration. These problems of depression become 

chronic if it is coming with anxiety symptoms. In the 
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past, the prevention of mental health problems could 

be enhanced through a non-technological approach 

such as counseling, talking therapy, meditation, and 

social group support. However, with technological 

advancement, the use of devices and apps has gained 

immense prominence in promoting self-improvement 

across various fields such as food, mindfulness and 

concentration, and stress reduction. 

 

2.1Game as technological intervention 
2.1.1 Game, serious game and gamification 

Today, gaming has become a ubiquitous therapy for 

serious purposes such as education [31] and health 

[32]. Game is defined as a form of play concerning 

rules, fun, and competition [33, 34]. Whereas, a 

serious game is a game with a serious primary 

purpose to train, improve player performance, and 

their cognitive abilities levels which are knowledge, 

skills, and behavior [35, 36]. Serious games also offer 

a significant number of advantages, such as making 

players feel responsible for their actions, mixing 

high-quality content, showing great involvement, and 

transforming errors into learning elements [37, 38] 

and is usually applied in the domain of learning, 

education, military training, health, and advertising. 

In the literature, the term gamification refers to 

digital game-based learning that create user 

engagement, influence action, encourage learning, 

and overcoming difficulties [39]. The design 

elements of gamification consist of narrative, 

feedback, reward system, conflict, cooperation, rules, 

interaction, and interactivity among other players 

which enhances the lives of individuals [36]. 

Gamification also aims at uniting functionality and 

engagement [40], increasing usability [41], 

productivity and satisfaction [42], creating more 

enjoyable experiences [43], and producing positive 

business impact [40].  

 

The health research community has shown 

considerable interest in gamification research for its 

possibility to heighten user engagement through 

health intervention and behavioral change 

stimulation. A recent study from [18] on the 

relationship of serious gaming and gamification 

stated that depression treatment specificities are 

linked to the concept of what assist tasks should be 

gamified or included in the serious game. Today 

major categories of applied games have been 

designed namely cognitive behavior therapy-based 

games, virtual reality, augmented reality, mixed 

reality, exergames, entertainment games, 

biofeedback, and cognitive training games which said 

could help a player regulate their emotions [44, 45]. 

The goal of expanding current gaming therapy is to 

increase user interaction and engagement; to improve 

efficacy as well as emulate mental health challenges 

like overcoming frustration and create training 

support for the cognitive challenge [46]. 

 

2.2Theory-driven of gamification model 

The research adopted the gamification design model 

from Huang, hew [47] as the theoretical grounding 

Based on the gamification design model, there are 

five (5) motivation elements that become the features 

for user-cantered game design development. 
2.2.1 Goals 

In a game content, gamification design elements like 

badges and points can be used to set up realistic 

goals. To improve the participant‘s well-being, the 

reward system was very helpful to improve the 

participant‘s motivation and driven their attention to 

goal-related activities [47]. By having a new goal and 

aim to achieve, the participant‘s emotion was shifted 

to the games [48]. 
2.2.2 Challenge 

According to [49], game designers must allow 

immersive playing experience for the player to be 

able to engage with the game. Immersive experiences 

can create extremely personal and emotional 

moments. Immersion clearly has links to the notion 

of flow and cognitive absorption where it is the key 

to a good game experience [50]. The features of the 

challenge had brought the participants to have their 

own discovery, role-playing, customization and 

escapism characteristics in a game, immersion will be 

developed, and act as therapy for the player [51]. 
2.2.3Access 

Access is offering participants to have their own 

exploration in gaming. Design elements such as 

levelling up direct the participants to build 

competency in a game. Computer games should have 

something to offer in relation to the naturally given 

exploration and when players look more closely at 

some of the properties of computer games, they find 

compelling evidence that this can be helpful to their 

life [47].  
2.2.4Feedback 

Gamification or serious games have these common 

elements including point, badges (digital badges are a 

validated performance, ability, value, or motivation 

pointer that can be received in many learning 

environments); leaderboard, quest, and challenge 

(supports the adventurous engagement and activates 

analytical thinking skills by establishing the elements 

of searching and sighting ); and avatar (players 

representatives that mirror their goals, weaknesses, 

and various personas they show in life) [52]. These 
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features had acted as the feedback for every task that 

they had carried out and could increase the 

engagement as they learn to self-evaluation and self-

correction from the status stated through the features 

mentioned [53, 54].  
2.2.5 Engagement and collaboration 

Fun element is usually found in a video game 

content. Its purposes are to gauge user‘s the attention 

and entice their positive enthusiasm [55]. According 

to [44] engagement can be identified in five key 

dimensions which are achievement, exploration, 

sociability, domination, and immersion. For example, 

a difficult challenge may inverse engagement and 

trigger boredom, diversion, anxiety, and frustration. 

In addition, with engagement and collaboration 

features it enables team players to work together to 

achieve similar goals which in turn made them feel 

connected and giving positive reinforcement [56]. 

 

3. Methodology  
3.1Qualitative approaches 

For this research, a qualitative study is used to 

explore the role of gaming in overcoming one mental 

health issues and to identify the gamification 

elements that trigger their emotions while playing. 

Further sections explained the research approaches. 
3.1.1Focus group and pre-assessment questionnaire 

Focus group can significantly contribute to the study 

by having social representations that allows for 

questions and answers on what a group thinks, how, 

and why does it involve. A total of five participants 

(two males and three females) voluntarily 

participated in this research. The participants were 

recruited through social media advertisements posted 

on IG and FB about the study. For this research, the 

researcher only recruited participants within the 

youth category age ranging from 20 to 24 years old; 

who is diagnosed with depression and has more than 

two years‘ experience in entertainment game 

interaction as part of overcoming mental health issues 

(Table 1). The participants were also given a pre-

assessment questionnaire. A pre-assessment 

questionnaire is an instrument for fully assessing the 

construct of interest of the participants [57]. It also 

helps in evaluating participant attitude towards the 

research participation either to withdraw or continue 

as the content might be quite sensitive. The pre-

assessment questionnaire is the screening test 

questions where the participant is being diagnosed 

about depression severity (Table 1) and the questions 

are adopted from Personal Health Question-9 (PHQ-

9) which was approved by the clinician [58]. In order 

to understand the respective participant persona, a 

user profile (Figure 1) was created to give the 

researcher general insights into their characteristics 

and experiences followed by a brief interview (Table 

2). 

 

 

Table 1 Participants profiles 

 

Table 2 Interview questionnaire 

P(n) M/F Age Profession Time spent/ 

Day on game 

Depression severity 

P1 M 23 Sale Consultant >2 h Moderately severe depression 

P2 M 22 Student >2 h Moderately severe depression 

P3 F 24 Neuroscientist >3 h Severe depression 

P4 F 20 Student 30 minutes daily Severe Depression 

P5 F 23 Teacher >4 h Severe depression 

Characteristic of games 

Need-behaviour 

1.       How do you know about the games? 

Experience 

2.       Description of the games? 

3.       When do you start and how long do you play the current video games on the weekend? 

Collection-organization 

4.       Do you prefer physical or digital video games? 

5.       How do you manage your games - alphabetically, latest games or in folders? 

Metadata 

6.    What do you like about the games? It comes from several criteria or if you have additional content, can you explain 

more about it. 

Appeal Factor 

7.       How about the appeal factor of the games? 

8.       What makes you want to play the game more than one time? 
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Figure 1 User profile template 

 
3.1.2Narrative inquiry 

After the completion of the initial interview, an in-

depth interview was conducted to understand the 

needs and behavior of the game. A set of questions 

that consist of 28 questions (Table 3) has been 

prepared regarding the game‘s characteristics which 

were adapted and modified from ―The Wellbeing of 

Games‖ [59] and ―CodeBook‖ [60]. The narrative 

inquiry approach is used to understanding and 

inquiring into the experience through collaboration 

between the researcher and the participants from the 

focus group session. As in interviews, researchers 

will listen to participant‘s stories and acknowledge 

the mutual construction of the research relationship. 

The narrative inquiry begins by asking the 

participants to tell their stories by responding to the 

interview questions. Content analysis is used to 

transcribe the interview and the accuracy of the 

summary report is validated by crosschecking the 

content with the participants. 

 

 

Table 3 Interview questions on games characteristics adapted and modified from [59],[60] 

Characteristics of games 

Interview outline: 

General 

1) Can you list down what are your favorite games? 

2) Why these mentioned games are your favorite? 

3) What kind of game played-devices do you currently own? 

4)  When did you start to be interested in playing video games and for how long has it lasts? 

5)  How long do you spent playing alone vs playing with other counterparts/peers?  

6) What kind of place that you feel comfortable playing video games? 

7) What are the main reasons do you play video games? 

8)  Between physical and digital games, which do you prefer and why? 

9)  Why did you play video games during your life difficulties? 

10) Do games provide a well-being to you? 

11) In what way does it help you? 

Questions about physical video games:  

12) How many types of physical video games do you play in an average week? 
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Characteristics of games 

13) Where do you obtained/purchased physical video games? 

14) How frequenty do you obtain/purchased physical video games? 

15) How do you learn and understand physical video games? 

16) How do you organize and classify your physical video game collections? 

17) Have you ever feel bored playing physical video games? If yes, what do you do?  

Questions about digital video games: 

18) How many types of digital video games do you play in a week? 

19) How many digital video games have you downloaded, streamed or accessed in the last month? 

20) From which resources do you usually obtain/purchased digital video games? 

21) Where do you acquire information about new digital video games? 

22) How do you manage your digital video games collection? 

23) Have you ever feel bored playing digital video games? If yes, what do you do? 

Finally, questions about how do you find information about video games: 

24) Is there any specific platform or related resources to find more information about video games? 

25)  Can you name the websites that provide useful information about video games? 

26) Why do you think the website is useful?  

27) On what basis or criteria will you find for a particular video game preference?  

 
3.1.3Thematic analysis 

Thematic analysis is the method of examining the 

topic, ideas, patterns, themes that emerged from 

qualitative data such as texts [61]. The pattern of the 

data that has been accumulated and classified 

provides useful meaning embedded to it which can 

potentially provide a rich and detailed insight on one 

particular aspect. The thematic analysis process has 

six steps and is adapted from [62]. The first step is to 

familiarize with the data which means the researcher 

needs to go through the interview data (audio/video) 

and start marking initial ideas for codes to describe 

the content. The second step is to generate initial 

codes. A code is a description assigned to identified 

interesting data to the researcher. This will be the 

initial step to organize the codes into meaningful 

themes. The third step is searching for themes 

whereby the researcher will start visualize the 

relationship between the codes and potential themes. 

The fourth step is to review the themes derived in 

step three. The researcher will consolidate between 

the codes and themes and their meaning within the 

context of the study. Themes can be single or 

multiple themes. The fifth step is to define and 

naming the themes. The researcher will rename and 

describe the themes and sub-themes (if applicable) 

from the previous step. In this step, the researcher 

will try to describe the essence of the theme, why and 

how the themes are related and the relation to the 

research questions.  

 

The sixth step is to produce the report where the 

researcher will present the summary of the themes. 

This can be done through visualize presentation, user 

scenario, or user persona.     

 

The validity of individual themes will be considered 

by determining the theme accurately which reflects 

the meaning evident in the data as a whole. Further 

analysis had been done where the mentioned themes 

were calculated using a formula to count the 

frequency of a selected theme repeated by the 

participants. The number of participants which stated 

the designated theme during the interview session is 

shown in column cases (Table 4). The percentage % 

cases is referring to how many participants cited the 

designated themes in the interview out of the total 

number of participants. 

% Cases = Number of participants mentioned the 

selected theme ×100 / Total participant               

  

In order to assess the recurrence of the themes found 

in the analysis, the % themes were calculated 

referring to the respective theme found in comparison 

of all total themes coded in the analysis.  

 

% Themes = Count of selected theme appearance × 

100/ Total Count of all themes  

                              

4. Results and findings   
Table 4 shows the results of theme frequency where 

the element of ―Challenge‖ was more significant with 

2.25% higher than the other themes. Also, further 

discussion with the participants on the outlined 

themes is done through an interview. This is to verify 

and reframing its meaning intended. As a result, only 

one theme was renamed as per revision with the 

participants as shown in Table 5 where theme 

―Connectivity‖ is changed to theme “Engagement”.  

Thematic analysis map is produced in Figure 2 based 

on the outcome from the emergence of a new theme. 

A thematic map shows a different set of colors were 

used for separations of themes; the theme (Parent 
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node) has 4 data – green in color; whereas for code 

(Child node) has 26 data – yellow in color. During 

this phase, the researcher asked what and why 

questions to determine what data characteristic and 

meaning were associated with each theme. For each 

theme, the researcher writes a detailed analysis based 

on the narrated story from the participants. At this 

stage, the researcher consolidated how each theme 

and entire data set fits together with the theoretical 

understanding in [47]. In summary based on the 

thematic analysis, there are four (4) design themes 

related to gamification elements that were classified. 

There are: Storytelling, Challenges, Engagement and 

Points and Award.  Below are the details of the 

explanation based on the narrative inquiry outcome.  

 

4.1Storytelling  

Storytelling is an element that is used to transfer the 

game‘s event in words, sound, or images by 

improvisation or embellishment where the elements 

of the storytelling include plot, characters, and 

narrative point of view [63]. Every participant has 

stated gaming platforms have become part of their 

companion in shifting their emotions. The plot of the 

story increases their excitement thus became one of 

the reasons why they chose a particular game. A 

recent study from [64, 65] stated the difficult life 

experience is exhausting especially when they need 

to deal with the terminal illness, thus, the storytelling 

element brought them to a new ‗zone‘ where the 

patients could play in a complete focus without 

thinking much about the meditation. participant one 

(P1), stated that: 

 

―I watched the trailer of the games that are provided 

at the app store. If it looks fun, I will download it, I 

also take into consideration the title, plot, story, 

graphics of the games, theme, and type of ending. For 

example, from the Homescape game, I can design a 

house if I‘m winning that level. The Sims is a 

nostalgia game for me as I can create family, build a 

dream home just about a real-life experience‖ – P1 

 

4.2Challenges 

Researchers found that a game without challenge will 

be boring but if it‘s too challenging, it will cause 

one‘s to give up [66, 67].  However, the statement 

can be contended by the participant's statement where 

the types of games that they choose were based on 

their mood despite the level of difficulty from the 

games. Participant two (P2) and participant three (P3) 

stated that:  

 

―Every game that I download should be able to 

entertain me but based on my mood at that time. If I 

want to play something relaxing, I will choose Candy 

Crush, if I feel like I want to ride a car, I will choose 

a game with speed and different challenge‖- P2 

  

―The dimension of the game makes it more real and 

also the strategy in every game is different. Most of 

the time my mood only has two. If I want to play for 

leisure, I would go for FIFA but if I am in need of an 

outlet, I will play more intense games like Assassin 

Creed. ―- P3 

  

The challenge of the games can be in various forms. 

According to the participants (P2), (P3), challenges 

could focus on strategy, shooting, mastering skills, 

problem-solving, tactical, or intense gaming. These 

kinds of challenges are said to contribute to their 

escapism as well as achievement to boost their self-

confidence and self-efficacy [48, 68].  

 

4.3Engagement 

Engagement provides connectivity with other players 

in different ways. Interaction between other players 

in the games is important to win the games. 

According to [67], communication, cooperation, 

competition and conflict were included in social 

behavior. The player excitement level is different 

when they were playing with friend, non-player 

character (NPC) or stranger especially for Role Play 

Games (RPG) like World WarCraft or DOTA 2 [69, 

70]. This is supported by participant two (P2) and 

participant five (P5) comments:  

 

―I also like to play with my friends as I can share 

what I feel during the game playing and we 

collaborate together to win the game‖- P2 

 

―Playing games actually helped me to build 

connections and relationships with people, especially 

people who play the same game as I do. Since I‘m 

not good at making conversation, I actually made 

some conversation by talking about games to some 

people around me‖- P5 

 

In other cases, the interaction was allowed in dealing 

with feelings as gaming provides an additional form 

of support [64]. Examples of games mentioned by the 

participants are Player Unknown Battleground 

(PUBG) and Clash on Duty (COD). Multiplayer 

online games have become popular for users to 

interact and form relationships through avatar. Some 

players preferred playing hours in isolation and some 

place their social relations in a game environment.  
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4.4Point and reward 

Score and award are the types of reward-related to 

the feeling of enjoyment which increases intrinsic 

motivation in winning the games [71]. Participant 

three (P3) and participant five (P5) commented: 

 

―I can customize my character, and mostly I applied 

to Assasin Creed game. The things that make me 

want to play the game more and more is because of 

my past accomplishments‖- P3 

―For the Hidden Hotel game, I love those cute things 

and decorating the hotel. For most of the games, the 

awarding part is the very fun part. The feeling of 

satisfaction, relief really help me in counter my 

problems‖- P5 

          

The sense of competency by achieving reward brings 

enjoyment to users where it can generate the feeling 

that they are doing well in completing tasks and 

activities. On top of that, players also managed to 

face the new challenges as they gained motivation 

from the rewards. Rewards such as levels increment, 

points and badges raise the feeling of achieving 

mastery, autonomy, and a sense of belonging [72, 

73]. 

 

 

Table 4 Interview questions on games characteristics 

Theme (s) Description (s) Count 

(themes)  

Themes 

(%) 

Cases  Cases 

(%) 

Storytelling Refer to plot of the story, the visual and audio of the 

games. 

6 1.5% 4 80% 

Challenge Several types of challenges like cooking or shooting. 9 2.25% 4 80% 

Engagement The interaction that happened between participant and 

other player either through chat in the games or audio. 

6 1.5% 3 60% 

Point and reward Type of rewards like stars, bonus level or interior 

designing increase the motivation and enjoyment towards 

the game. 

7 1.75% 4 80% 

 

Table 5 Emergence of new themes 

 

5. Conclusion and future work 
Based on the objectives, generally, the research seeks 

to explore (1) why users with mental health issues 

used entertainment game mobile app as the platform 

to overcome their problems (2) how they interact 

with the games, and (3) what gamification design 

elements of the game mobile app possibly heighten 

their positive emotions.   

 

Using qualitative methodology, a narrative inquiry 

was adopted for the in-depth interview approach, and 

the findings, a thematic analysis was performed to 

analyze the outcome. The results identified four 

gamification design elements that are significant in 

the design of entertainment game mobile app content 

which are storytelling, challenges, engagement, point, 

and reward. Among these elements, ―engagement‖ 

was believed to be more significant from the 

participant‘s perspectives as it enables to deliver an 

experience that is deeply, intrinsically motivating 

through features like achieving a certain target level 

of challenge, building up the skills, increase social 

experience as participants may likely find another 

player with the same motivation and interests. From 

the session, all five (5) participants concluded that 

game playing has become their tool or outlet to 

distract from life difficulties.  

 

Nevertheless, there are few limitations of the 

qualitative approach in this research context. The 

methodology doesn‘t allow us to measure causality as 

the findings are solely interpretive in nature thus 

qualitative research results usually are not 

statistically presented. As the current research is 

exploratory in nature focusing on answering the 

―why‖ ―how‖ and ―what‖ questions, interviewed with 

only five (5) respondents and covering solely 

entertainment-based games mobile app features, 

hence we cannot make any statistical inference or 

generalize the outcome to other types of game 

content.  

 

Therefore, for future work, to further investigate the 

effect of gamification elements on the user‘s mental 

Previous theme New theme 

Storytelling Storytelling 

Challenges Challenges 

Connectivity Engagement 

Point and Reward  Point and Reward 
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well-being, an entertainment-based mobile game 

prototype needs to be built for testing and validating 

the proposed gamification elements. Hypothesis and 

its measurement need to be done to gauge the overall 

efficiency and effectiveness of the gamification 

design elements and their influence on one mental 

health condition. The research also needs to be 

extended to various mobile game categories for 

holistic view modeling theoretical development. To 

understand how the game mobile app acts as a 

behavioral tool intervention, a comparative study can 

be done to evaluate the use of technology-based 

intervention tools vs clinical intervention.  

 

 
Figure 2 Thematic analysis map 
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