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Abstract

Virtual Reality (VR) has the potential to serve as a tool
when it comes to treating mental health. The immersion
and interactivity it offers can be beneficial to calming anx-
iety symptoms from the comfort of one’s home. Anxiety is
one of the most common mental health challenges people
face globally. A common way of dealing with anxiety is
stimulation of the nervous system. It can be done through
calming visuals and sounds, physical activity, redirecting
focus, and breathing exercises. The aim of this project
is to design an immersive and calming VR experience
for the purpose of educating on what kinds of activities
can decrease symptoms of anxiety and calm panic attacks.
The application was developed using Unity 6.3 game en-
gine and focuses on three aspects of emotional regulation,
each explored through a dedicated exercise. These include
a guided breathing exercise, light physical activity and a
shape tracing exercise involving slow and controlled hand
movements. Each of these exercises is accompanied by
calming visuals and audio, which serve as additional calm-
ing stimuli, as well as deepen the sense of immersion. A
limited user study is conducted to evaluate usability and
user experience. This project is intended as a foundational
prototype for a functional VR application which demon-
strates techniques of anxiety reduction and nervous sys-
tem regulation. It is primarily intended for educational
purposes and serves as a foundation for further research,
testing and future improvements.
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lation, Anxiety, Mental health

1 Introduction

Mental health, according to the World Health Organization
[1], is the “state of mental well-being that enables people
to cope with the stresses of life, realize their abilities, learn
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well and work well, and contribute to their community”. It
is an integral part of one’s life. Unfortunately, due to ge-
netics, unhealthy environments, or simply the demands of
modern life, a significant number of people struggle with
mental health problems.

Some of the most common conditions are depression
and anxiety. Around 4.4% of the global population cur-
rently experience an anxiety disorder. People struggling
with anxiety tend to experience excessive worry or fear
about a specific situation, or even in everyday situations.
There are different types of anxiety disorders, such as
generalized anxiety disorder (GAD), social anxiety, and
panic disorder. Despite the causes being very different,
the symptoms are usually similar. Individuals may expe-
rience tightness in the chest, heavy breathing, excessive
panic, and heart palpitations [2].

Some people receive treatment in the form of psy-
chotherapy or medication, which might not be accessi-
ble to everyone. Therefore, others have to find alterna-
tive methods of emotional regulation. Virtual Reality (VR)
technology can play a significant role in this context. By
providing an immersive environment, VR can simulate
calming experiences that promote relaxation, focus, and
self-soothing. Using VR for educational purposes can also
help individuals learn and integrate self-regulation tech-
niques into their everyday lives.

2 Related work

There are numerous methods of treating anxiety disorders,
from different types of talk therapy, somatic exercises, and
the practice of “mindfulness”. According to research, anx-
iety can be separated into three elements: physical reac-
tions, thoughts, and behaviors [3]. No two persons expe-
rience it the same way. Some people are more affected by
physical symptoms, while others struggle with managing
their thoughts. It is recommended for people experiencing
strong anxiety to reduce the sensations in the body before
doing any other kinds of regulation methods. This new
wave of mindfulness has become a popular topic when
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talking about mental health. It is the practice of noticing
emotions without judgment, feeling without needing to fix
the situation immediately, and achieving relaxation in the
body [4].

There are different techniques of reducing bodily symp-
toms of anxiety. One of the most beneficial ones is spend-
ing time in nature. It offers different kinds of engagement,
such as visual exposure to natural environments, walking
in nature, and engaging in physical exercise. Research has
shown that visual exposure to such environments can reg-
ulate blood pressure, enhance attention restoration, and re-
duce physical discomfort [5]. These environments also of-
fer auditory exposure to calming nature sounds, such as the
rippling of water or the song of birds. Calming sounds cap-
ture the “involuntary attention” of humans and allow for
“directed attention” to restore, decreasing stress and men-
tal fatigue [6]. However, auditory and visual stimuli are
not the only methods of anxiety and stress reduction. In-
tentionally directing one’s attention into a single task and
being absorbed in it, or the so-called state of “flow”, can
be a good solution for some. There is not a lot of research
covering this topic related to anxiety. It was mostly dis-
cussed in the context of ADHD and autism. However, one
research project conducted at Birkbeck University of Lon-
don concluded that attention control can be trained, and
improving it can reduce symptoms of anxiety [7]. Exercise
and body movement can also improve one’s state of mind.
The mind and body are connected. Exercise produces en-
dorphins, which reduce stress. The exercise can include
higher intensity workouts, stretching and mobility, or even
brisk walking. According to the Anxiety & Depression
Association of America (ADAA), physically active peo-
ple tend to experience lower rates of anxiety compared to
people with a sedentary lifestyle [8].

In the past few years, there has been a rise in unique ap-
proaches to treating health-related problems by including
technology. One popular method is using virtual reality
(VR). Despite it being initially designed for gaming, re-
search has proven that VR can be applied in other fields as
well. According to an article by A. Hamad and B. Jia, VR
refers to “a computer-generated, three-dimensional virtual
environment that users can interact with”, projected via
isolated screens or a wearable display.[9] Besides gaming,
it has been used for prototyping, simulations, education,
medical training, and therapy.

A key concept in understanding VR’s therapeutic poten-
tial is presence - the subjective feeling of actually being
inside a virtual environment, rather than in one’s physi-
cal surroundings. Presence is closely tied to immersion,
which refers to the degree to which a system generates
sensory stimulation consistent with real-world experience.
[10] Research has shown that a strong sense of presence
is central to VR’s effectiveness in mental health contexts,
as it allows users to engage with therapeutic content in a
way that feels authentic and meaningful. [11] The higher
the level of immersion, the greater the user’s sense of psy-
chological engagement, which enhances the therapeutic

value of the experience. Fully immersive VR systems,
such as head-mounted displays, are particularly effective
in achieving this, as they block out real-world distractions
and replace them with a controlled virtual environment.
[12]

VR allows for controlled and immersive environments
and experiences. The concept of presence and the illusion
of something being “real” portray VR as having the poten-
tial to make the treatment of mental health more accessi-
ble. Studies have shown VR experiences being designed
and used to treat mental health disorders such as anxiety,
depression, PTSD, and eating disorders, however, mostly
through exposure therapy. For example, VR has been used
to treat patients suffering from PTSD by recreating trigger-
ing traumatic events, but in a safe and controlled environ-
ment [13]. A recent meta-analysis of 33 randomized con-
trolled trials involving over 3,000 participants confirmed
that VR therapy significantly reduces anxiety symptoms
compared to conventional interventions, further support-
ing its growing role in mental health care. [14]

However, exposure-based approaches are not the only
option. According to research, self-soothing behavior can
be beneficial in reducing anxiety symptoms [15]. Self-
comforting behaviors such as breathing exercises, self-
kindness, and mindfulness can help individuals manage
emotional distress and regulate their emotions. VR can be
used to achieve a unique meditative experience that will
fully block out distractions and create an isolated, calm,
and immersive environment which will elicit a state of
mindfulness and reduce the effects of anxiety and distress.
A study showed that VR meditation was more success-
ful in reducing pre-exam anxiety in students than a reg-
ular meditation video [9]. This particular application of
VR is promising especially in urban areas, where access
to calm environments might be limited due to the infras-
tructure of the city, insufficient free time, or poor urban
planning. It can also be applied in special cases where an
individual is unable to leave the house. For example, dur-
ing the COVID-19 lockdown, people were obliged to stay
at home, and those kinds of restrictive environments may
negatively affect people’s mental health. This paper aims
to address the application of VR for mental health regula-
tion and create a soothing VR experience for the purpose
of educating individuals about methods of anxiety symp-
tom reduction.

3 Problem and Requirements Analy-
sis

3.1 Problem Analysis

As stated in the Introduction, mental health disorders rep-
resent a global health concern. Anxiety is one of the most
common. The symptoms range from cognitive ones, like
excessive worry or fear, difficulty concentrating, catas-
trophic thinking, and avoidant behavior, to physical ones,
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such as tightness in the chest, heavy breathing, excessive
panic, and heart palpitations [2].

While different types of treatment do exist, including
medication and different modules of therapy, not everyone
can have access to those. People who rely on the pub-
lic healthcare system may have to wait a long time to get
their spot with a psychiatrist or a psychotherapist, while
private sessions are costly. Additionally, psychotherapy, a
popular method of treatment, is also a method which takes
time to show effect. When in need of immediate relief,
people look for alternative solutions, like spending time in
nature, exercising, or meditating. However, when stuck in
a state of distress, it can be hard to shift one’s body to a
calmer state. Creating an isolated environment is helpful,
however it can be difficult to achieve. VR has the potential
to enable such an environment due to its design. It can be
helpful for people struggling to shift their focus away from
their thoughts by offering a calming and engaging experi-
ence. It can also be useful for people in urban areas who
lack access to calm and peaceful environments. Since test-
ing on individuals suffering from anxiety can present eth-
ical risks and would require approval from an ethics com-
mittee, this application is designed purely for educational
purposes and is open to further development in the future.

3.2 Requirements Analysis

Based on the identified problems and existing research,
the design of this application was created. The application
must simulate an immersive environment, imitating nature
with its visuals and appropriate ambient sounds. The user
must be able to successfully navigate the environment with
the equipment provided. A range of interactive grounding
activities must be provided and explained to the user, in-
cluding breathing exercises, walking around the given en-
vironment, light stretching, and a grounding activity which
elicits shifting the user’s focus. All activities should be
low-pressure, without any time limits or points or penal-
ties. The user should have the freedom to repeat any exer-
cise of choice, or simply exit the environment when they
complete all tasks, or when they feel ready.

The application is created in the Unity game engine and
must be compatible with the Meta Quest 3 VR headset. It
should be intuitive to use and accommodate users without
any previous VR experience. The latency should be mini-
mal in order to reduce the risk of motion sickness.

4 Implementation

4.1 Development Environment

The application was developed using the Unity 6.3 game
engine [16]. After installation, a new project was cre-
ated using the built-in VR Core template, adjusted for
PC-based development. The application is designed to be

compatible with a Meta Quest 3 headset and its Touch Plus
controllers, connected to a PC via Meta Horizon Link.

4.2 Setting up the Scene and Testing Inter-
actions

The first part of the process was constructing the virtual
environment. The goal was to build a calming forest-like
setting. The 3D models, imported from CGTrader [17], are
low-poly, which was intentionally selected for their per-
formance efficiency in VR. A lower number of polygons
reduces the computational load during rendering, which
prevents latency and maintains a high and stable frame
rate. Tree models were arranged around the player’s des-
ignated play area with a pond in the corner, surrounded
by rocks and plants. The grass and water surface materi-
als were imported from the Unity Asset Store [18]. Ad-
ditional models were placed as props for the interactive
activities and appear only during their execution. They in-
clude a wooden crate and seven apples, an inflating orb,
and a color-changing hoop.

Once the scene was constructed, the headset was con-
nected and the XR interactions were configured. The
project uses XR Interaction Toolkit v3.3.1, which provides
preconfigured tools for VR input and interaction. The XR
Interaction Manager was switched from the OpenXR run-
time to the Oculus runtime.

The XR Origin component, representing the player’s
physical presence in the environment, was placed in the
scene and its Tracking Mode was set to ‘Floor’. This fea-
ture automatically adjusts the virtual environment accord-
ing to the player’s actual height, ensuring that each player
has an accurate experience of the environment, without
the need for manual calibration. Additionally, the Near-
Far Interactor components on the controllers were used for
object and User Interface (UI) interaction, with ray-based
pointing used for the menu interface.

4.3 User Interface and Activities

The User Interface was implemented using the World
Space Canvas so the menu appears as a floating panel
in the environment in front of the player. It consists of
a main menu panel which greets the player and features
three buttons for selecting an activity. The activities in-
clude a breathing exercise, apple gathering, and shape trac-
ing (Figure 1). When selecting an activity, the main panel
is hidden and replaced by an instructions panel presenting
the player with instructions on how to complete the activ-
ity and buttons labeled ‘Start’ and ‘Back’. When starting
the desired activity, the Canvas features only an ‘Exit’ but-
ton, which serves as the option to quit if the player should
feel any sort of discomfort or simply want to leave. Inter-
action with the UI is achieved by using the Tracked Device
Graphic Raycaster component on the Canvas, enabling
hovering and pressing on the menu via the controller rays.
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