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Abstract. Recent studies have developed forest-themed VR-based applications
for reducing stress. The lack of interaction between users and the virtual
environment made users become demotivated and bored. Therefore, there is a need
to integrate game elements into the application. Gamification is widely known to
increase user motivation. Therefore, this paper focused on identifying suitable
game elements to be implemented in the existing frameworks for enhancement.
Several game elements were identified able to enhance user motivation. The game
elements were grouped into three; feedback, rewards and goals. Each of the game
elements consists of two types(feedback: progress bar and scorecard; rewards:
points and new content) with the exception of goals game elements. It should be
noted that the preliminary model is a conceptual model and has not been validated
yet. Therefore, the game elements will be integrated into a forest-themed VR
application to evaluate its effectiveness.
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1. Introduction

In recent years, with the arrival of Covid-19, citizens experienced a high level o stress
during the pandemic (Deloitte, 2020). Furthermore, the uncertainty of when the
pandemic will end coupled with the issue of long-term financial and career prospects
has contributed to an increased level of stress (Deloitte, 2020). Stress could not only
lead to a decrease in work productivity, but it could also lead to other mental health
disorders or diseases ascoe et al., 2020; Trifunovic et al., 2017; Kulkarni et al., 2020).
Stress reduction can be achieved by doing therapeutic activities through exposure to
nature such as forest therapy, managing stress by using stress management
applications and virtual reality technology (Bostock et al., 2019; Hong et al., 2019;
Zaharuddin et al., 2019).

VR technology is often used in studies to experiment its effectiveness in the
health domain, particularly in rehabilitation and therapy (Naro & Calabrg 2021; Syed
& Kamal, 2021). Furthermore, VR is known able to support cognitive training and
increase users’ motivation and enjoyment through an immersive virtual environment
(VE)(Naro & Calabrg 2021). VR-based therapy is widely used in mental health
disorders and proved effective in reducing the symptoms of mental illness
(Emmelkamp & Meyerbréker, 2021). In recent studies for VR- based stress therapy,
many applications use panoramic view or video-based with limited user interaction,
limiting meaningful play (Hong et al., 2019; Zaharuddin et al., 2019). The limitation
of meaningful play has caused users to quickly feel bored, leading to a decrease in
continuously using the applications. The therapy process becomes repetitive resulting
in the user feeling demotivated. An increase in user interaction with the VE through
implementing game elements could increase user motivation. Furthermore, many
studies have focused on user engagement in game elements, but there are only a few
studies focused on motivation (Cheng et al., 2019).

Gamification is widely known for its positive impact on user motivation.
Nonetheless, there has been no thorough investigation of the gamification context and
identification of suitable game elements for stress relief applications in enhancing
user motivation (Sardi et al., 2017). Studies that were conducted in gamification for
health applications are only limited to raising awareness through an interactive stress
management application for young children (Nicolaidou et al., 2019). Furthermore,
the integration of game elements was not included in the existing frameworks
(Siriaraya et al., 2021). There has been no specification of game elements to be
integrated into the framework when developing an application.

This paper aims to identify the suitable game elements that could enhance user
motivation to be implemented in the existing framework. It presents the literature
review on stress, virtual reality, gamification, and a list of suitable game elements.
The findings will be used to propose a preliminary conceptual game-based design
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model for enhancing Feedback components in the Dual-Loop framework at the end
of the paper.

2. Literature Review

2.1. Virtual reality(VR) for stress relief

VR is a technology that allows users to interact with 3D objects in an immersive
virtual environment(VE) or virtual world by stimulating users’ senses(visions,
hearing, touch, and smell)(Bardi, 2019). Immersion is the experience users gain in
VEs through various interactions similar to real-life experiences by representing
realistic stimulations (Servotte et al., 2020). Immersive VEs could produce a higher
level of presence. A sense of presence allows users to feel detached from the real
world and shift their attention to the virtual world (Kardong-Edgren et al., 2019). It
allows users to be fully immersive through interactions with the 3D objects in the
virtual world. The findings in a meta-analysis study conducted by Akgin et al. show
several effects of immersive VESs — the sense of presence, fun, motivation, etc.(Akgin
& Atici, 2022).

Recent studies show the use of VR in mental health treatment has expanded from
the treatment of phobias to other mental health (posttraumatic stress disorder,
addiction, anxiety, etc.) (Emmelkamp & Meyerbréker, 2021). The interaction
between users and objects or situations within the virtual environment could not only
help decrease stress levels but could also provide a means for people to enjoy the
view of the virtual environment after experiencing stressful events(Eswaran et al.,
2018). Furthermore, VR has proved to be an important platform for enabling users to
use the application for those who are unable to go outside(Jerdan et al., 2018). It is
proving to be true with the outbreak of the COVID-19 pandemic in early 2021 which
prevents people to go outside for safety measures.

Several studies have used VR technology for stress relief with their respective
outcome as shown in Table 1. The use of a forest-themed virtual environment for
virtual therapy has significantly reduced stress (Hong et al., 2019; Yuan et al., 2022;
Zaharuddin et al., 2019). Additionally, users feel more relaxed and an increase in
positive emotions was shown after the therapy session. The findings of a study
conducted by Yuan et al show that forest-themed VR applications can enhance the
stress recovery of an individual I(Yuan et al., 2022). However, the limitation of
interaction between users and the VEs has made the therapy process becomes
repetitive, and users become demotivated to perform the assigned tasks (Hong et al.,
2019; Zaharuddin et al., 2019). Limiting interaction leads to low immersion and a
sense of presence since users could not feel detached from the real world. The
addition of game elements will make the applications more interactive and immersive.
Furthermore, gamification has been shown able to increase user motivation and
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engagement (Alsawaier, 2018). The increase in user motivation leads to continuity in
using the applications.

Table 1: List of virtual stress therapy studies.

Publication Summary Immersion | Presence Outcome
The application provides a
selection of virtual L
: . Reduction in
environments and audio
. . stress and
Zaharuddin options for people to Low Low articipants
etal., 2019 | choose from. Users’ move P P
. . feel more
to view the environment relaxed
and teleport to the pre- '
defined locations.
The iVR exergames that
were used is a boxing-
Xuetal.,, | inspired iVR fitness game, Hiah Hiah Unable to
2021 FitXR, that involves g g reduce stress.
movements similar to real-
life boxing.
Reduction in
Hong et Viewing a virtual forest stres_s _and
. . Low Low positive
al., 2019 video and panorama view. X
emotions
increased.
The authors develop a VR-
based mobile application
f0|.r music therapy. Reduction in
Participants listen and
Cabezas et . - - . . stress and
interact with the objects High High
al., 2022 recovery from
generated based on the depression
rhythmic pattern of a P '
music sheet that the
participant has selected.

2.2. Stress in gamification context

Stress was defined by Hans Selye in 1936 as “the non-specific response of the body

to any demand”(Fink, 2017). The bodies create a response from emotional or physical

tension and pressure that come from an uncontrollable situation, leading to depression,
anxiety, or any related health problems (Vaidya et al., n.d.). Stress was also defined

as a response to stimuli that can be short-term (acute stress), long-term (chronic stress)
or recurring in our daily life (Trifunovic et al., 2017). An increased level of stress

could result in mental health disorders (depression, anxiety, PTSD, addiction, etc.),

poor health and a reduction in an individual’s efficiency (Kushal et al., 2018; Pascoe

et al., 2020). Stress has been frequently studied to determine ways that could help in
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reducing stress. However, the studies on gamification focus on chronic diseases
(stroke, diabetes, Alzheimer’s disease, etc.) (Sardi et al., 2017).

In recent years, the most frequently studied mental health domains are anxiety
and depression as shown in Table 2 (Chen & P&ze, 2021; Pitoyo & Asib, 2019; Dias
etal., 2020; Fish & Saul, 2019; Minihan et al., 2022). There has been a study on stress,
however, the study focused on increasing young children’s awareness of stress
through teaching stress management by using an interactive application (Nicolaidou
etal., 2019). A study involving anxiety, depression and stress was recently conducted
for implementing iAware model in an application (Dias et al., 2020). However, the
result of the study shows the model is suitable for patients with symptoms of anxiety.
There are no significant changes for patients with symptoms of depression and stress.
Although the study involved stress, the outcome of the study does not has positive
effect on stress. Furthermore, the use of advanced technologies becomes a medium
to develop applications that could help in reducing stress. In stress therapy, the use of
mHealth (mobile health) applications has become a very common way of remotely
reducing stress (Bostock et al., 2019; Economides et al., 2018).

Table 2: List of gamification studies in the mental health domain.

Publication Mental Health Domain Outcome
Minihan et al. _ _ The application is under
2022 ’ Anxiety and depression development and has yet to be
evaluated.

A questionnaire was used to identify
students’ levels of depression. The
Fish et al., 2019 Depression depression scores show a significant
decrease in their depression
symptom.

A reduction in test anxiety while
using the Quizizz platform.
Alternative methods were presented:
Depression the use of the mobile application and
Dance Movement Therapy.
The application in teaching young

Pitoyo, 2019 Anxiety

Chen & Pocze,
2021

Nicolaidou et al.,

Stress children about stress management
2019 i
through relaxation was accepted.
Dias et al., 2020 Stress, anxiety and The |Awar_e model is useful for
depression anxiety treatment.

Several studies have shown using the application-based stress therapy has a
positive impact on reducing stress and improving well-being (Bostock et al., 2019;
Economides et al., 2018; Eswaran et al., 2018; Raevuori et al., 2021). Nevertheless,
users need to use the application in a long term for the effect of the therapy to show
significant results in stress reduction and the improvement of health and well-being
(Bostock et al., 2019). Eswaran et al. have attempted on applying a VR-based therapy
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technique for reducing stress among young adults Eswaran et al., 2018). The
significant reduction in stress levels has proved that VR-based therapy is suitable for
stress relief. Therefore, this study will identify suitable game elements that can be
integrated into VR-based stress relief applications, for enhancing user motivation.

2.3. Enhancing user motivation through gamification

The use of gamification, the integration of game-related elements into non-game
applications, have become frequent in business, education, healthcare etc. for
enabling interaction between users and applications(Basten, 2017). There are two
types of gamification; structural and content (Darejeh & Salim, 2016). In structural
gamification, the content of the application is not gamified by implementing the game
elements to motivate users. Contrary to structural, content gamification focuses on
turning the application into a game which frequently used in education. In this aspect,
many healthcare applications are considered structural gamification as the content of
the application is not game-like.

Several studies were conducted to explore the effects of gamification(Blok et al.,
2019; Cechetti et al., 2019; Feng et al., 2020; Jent & Janneck, 2018; Treiblmaier &
Putz, 2020). The studies show gamification is able to enhance user engagement and
motivation. The feeling of enjoyment through integrating game elements has
contributed to increase in user engagement and motivation. Many studies have
focused on engagement and there are only a few studies focused on motivation in
gamification context(Cheng et al., 2019). Therefore, the identification of suitable
game elements for enhancing user motivation through a series of combinations needs
to be researched.

Game elements are the components in a game or gamified applications. The
commonly used game elements in mental health applications are feedback, rewards,
progression and social features(Sardi et al., 2017). Several game elements have been
found able to increase user motivation which is influenced by enjoyment(Jent &
Janneck, 2018; Treiblmaier & Putz, 2020). However, the implementation of the “time
constraint” game element in stress management apps might defeat the purpose of
relaxation since the element are more suitable for leading users to excitement and
tension(Hoffmann et al., 2017). The game elements will be integrated into the
existing framework, the Dual-Loop framework.
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Fig. 1: The Dual-Loop framework proposed by Siriaraya et al.

The Dual-Loop framework was proposed by Siriaraya et al. for designing game-
based therapy applications focusing on user engagement(Siriaraya et al., 2021). The
framework was designed by combining the therapy world and the game world. It
consists of two loops, the therapy loop and the core-game loop. The therapy loop
focused on therapeutic activities while the core-game loop focused on gamifying the
activities. Several case studies were conducted by referencing the framework in
designing the applications(Siriaraya et al., 2021; van Dooren et al., 2019). The results
indicate integrating gamification into the therapy world show a positive impact.
However, there has been no mention of specific game elements that could be
integrated into the framework. Therefore, the framework will be enhanced by
implementing suitable game elements into the framework. In this research, the
enhancement is solely on the “Feedback” component in the core-game loop as
highlighted in Figure 1.

3. Preliminary Game-based Design Model

A preliminary game-based design model was proposed to enhance the “Feedback”
component of the Dual-Loop framework. The model consists of three identified
suitable game elements for enhancing user motivation. The identified game elements
were grouped into three; feedback, rewards and goals. The game elements could
produce the feeling of fun, enjoyment and pleasure which leads to meaningful play
(Murphy et al., 2012). The meaningful play was defined as a relationship between the
user’s interactions with the application and influenced by the elements of fun and
play (Tb Tece Bayrak & Bw Winsche, 2021). The nonexistent of meaningful play in
gamified applications leads to a decrease in user motivation (Tb Tece Bayrak & Bw
Winsche, 2021).
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Fig 1: Preliminary proposed game elements for the enhancement of Feedback components in
the Dual-Loop framework.

e GE1: Feedback

The feedback game element is commonly used in gamified applications for
providing information and progress(Comello et al., 2016). There are two types of
feedback game elements that can be used to increase user motivation; progress bar
and scorecards. Progress bars allow users to know their status or progress within the
specific tasks. For example, when users are collecting objects in the virtual
environment, users will be able to immediately see the number of objects obtained. It
was proven the use of progress bars could lead to an increase in motivation and
satisfaction within the gamified environment (Alsawaier, 2018). Scorecards have the
same function as progress bars but differ in how it was presented. While progress bars
view users’ progress during the task, scorecards view users’ scores after the task was
completed.

e GE2: Rewards

The rewards game element can be anything users receive in the gamified
applications. In this research, two types of rewards were identified; points and new
content. Points allow users to obtain a reward when the number of points reaches the
pre-defined milestones. The developer could define a few types of points in the game
with separate use of redeeming the rewards. The usage of different types of points
could impact user interest and make the user feel more motivated to collect the
rewards (Phillips et al., 2018). The new content allows users to obtain locked content
that can only be unlocked through a series of tasks. For example, users are able to
access new content after completing pre-requisite tasks or goals. The activation of
new content can increase user motivation since users will constantly seek new content
inside the gamified applications (Th Tece Bayrak & Bw Winsche, 2021).

e GE3: Goals
The goals game element is implemented through a system of objectives, quests
and sub-quests which becomes more challenging as users progress throughout the
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gamified applications (Alexiou & Schippers, 2018). The integration of goals has the
potential to increase user motivation in the long term, making the user constantly use
the application in order to complete the goals (Passalacqua et al., 2020). For example,
developers can set a definite goal for users to complete and sub-goals to guide users
in completing the main goals. The implementation of goals and sub-goals can make
the users feel more motivated (Murphy et al., 2012).

The combination of the three proposed game elements could contribute to
enhancing user motivation. The combination of goals and rewards could enhance user
motivation since the user would feel motivated when receiving rewards upon the
completion of goals(Murphy et al., 2012). Therefore, the game elements will be
integrated into a forest-themed VR application in future works for experimentation.
The game elements will be combined into four possible combinations.

4. Conclusion and Future Work

In this paper, a preliminary game-based design model was proposed for integrating
identified game elements in the Dual-Loop framework. The enhancement of the
framework solely focused on the Feedback component. The review on VR-based
therapy applications shows a lack of interaction between users and VES results in low
immersion and sense of presence. This leads to the therapy process becoming
repetitive and made the user less motivated. Therefore, a review of suitable game
elements for enhancing user motivation was conducted.

The result indicates several game elements that can be integrated; however, the
game elements were further grouped into three game elements: feedback, rewards
and goals. It should be noted, that the preliminary model is a conceptual model and
has not been validated yet. Therefore, in future work, a VR application will be
developed using the proposed preliminary game-based design model to test the
effectiveness of the game elements, through a series of combinations between the
game elements, in increasing user motivation.
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