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Abstract The present work represents a systematic review that aims to consolidate information from the specialized
literature on the treatment of generalized anxiety using virtual reality. Virtual reality (VR) has become a
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valuable tool in psychotherapeutic treatments due to its ability to create controlled and immersive
environments. These environments allow patients to experience and manage situations that cause them anxiety,
in a safe and controlled manner. In the context of treating generalized anxiety disorder (GAD), VR is used for
gradual exposure to anxiety-inducing stimuli, providing a framework in which patients can learn to control

their anxious reactions without the risk of being overwhelmed. This study analyzed 124 specialized articles on
the topic: "Treatment of generalized anxiety with the help of virtual reality." After applying inclusion and
exclusion criteria, 9 articles were included in the analysis.

1. Introduction

Generalized anxiety is one of the most common
mental disorders worldwide, with a negative impact on
the quality of life of millions of people. Characterized
by excessive and persistent worry, generalized anxiety
can lead to a deterioration in daily functioning,
affecting interpersonal relationships, academic and
professional performance, and even physical health.
With the rising incidence and complexity of this
disorder, it has become imperative to identify effective
and accessible treatment methods that people can
readily use.

The use of virtual reality (VR) technology in
treating generalized anxiety represents an innovative
and promising approach that deserves special
attention. VR enables the creation of controlled and
immersive environments that simulate and manage
anxiety-inducing situations, in a safe and very realistic
manner. This technology has the potential to
revolutionize traditional therapeutic methods, offering
a flexible framework that can be tailored to meet the
individual needs of patients. This is highly valuable,
as it is often challenging to identify safe settings for
exposing patients to anxiety-provoking situations.

There are many benefits of using VR in treating
generalized anxiety. These include reduced costs
associated with traditional therapy sessions, increased
access to treatment for individuals in remote areas, and
the capability for real-time monitoring and adjustment
of therapeutic interventions. Additionally, VR can

help increase adherence to treatment and reduce the
stigma associated with mental disorders, by offering a
more engaging and less intimidating experience for
patients.

2. Theoretical foundation
2.1. Anxiety

Anxiety is a future-oriented state, associated with
intensive preparation for a potential negative event
(Barlow, 2002). Anxiety, particularly when it
manifests as a disorder, can have negative and
impactful consequences on the quality of life of an
individual. People with anxiety disorders often report
high levels of stress, difficulties in emotional
regulation, and challenges in maintaining social
relationships (Hofmann et al., 2012). Anxiety is also
frequently associated with other mental health
problems, such as depression, which further
exaggerates the burden on the individual (Kessler et
al., 2008).

Anxiety disorders encompass a wide range of
conditions, each with distinct characteristics.
However, they all involve excessive fear and worry
that interfere with daily life. Treatment for anxiety
disorders often includes a combination of cognitive-
behavioral therapy (CBT) and medication, both of
which have proven effective in reducing symptoms
(Hofmann et al., 2012).
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CBT 1is one of the most widely used and
empirically supported approaches for treating anxiety.
CBT works by helping individuals identify and
challenge their anxious thoughts, as well as gradually
expose themselves to anxiety-provoking situations in
a controlled manner. However, for some individuals,
traditional CBT might be limited by difficulties in
imagining or directly encountering anxiety-inducing
scenarios, which is where VR can play a
transformative role.

With VR, patients can be safely and gradually
exposed to simulated anxiety-triggering situations that
closely resemble real-life conditions, but remain
within a controlled therapeutic environment. This
method not only enhances the effectiveness of
traditional exposure techniques used in CBT but also
increases accessibility and engagement for patients
who might find it difficult to participate in
conventional therapy. Thus, VR offers an innovative,
complementary tool in the ongoing effort to improve
therapeutic outcomes for those suffering from anxiety
disorders, including generalized anxiety.

2.2. Types of Anxiety

Anxiety disorders are a diverse group of mental
health conditions characterized by excessive and
persistent fear and anxiety, which significantly impact
an individual’s daily life. According to the Diagnostic
and Statistical Manual of Mental Disorders, fifth
edition (DSM-5), these include a variety of distinct
disorders. Among them are separation anxiety
disorder, selective mutism, specific phobia, and social
anxiety disorder (social phobia). Panic disorder and
panic attacks, agoraphobia, and generalized anxiety
disorder (GAD) are also included. Other categories
encompass substance/medication-induced anxiety
disorder, anxiety disorder due to another medical
condition, as well as unspecified or other specified
anxiety disorders. Each of these disorders has distinct
diagnostic criteria and may present with varied
manifestations, reflecting the complexity and diversity
of anxiety experiences among affected individuals
(APA, 2013).

This diversity highlights the need for tailored
therapeutic approaches to address the specific
symptoms and challenges associated with each type of
anxiety disorder. Given the wide spectrum of anxiety-
related  conditions, individualized treatments,
including VR-based therapies—can provide patients
with more relevant and adaptable interventions that
align with their unique experiences and needs.
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2.3. Generalized Anxiety Disorder

Generalized anxiety disorder (GAD) is
characterized by persistent and prolonged worry. This
worry, which targets multiple areas of life (such as
finances, family, health, and the future), is often
excessive and difficult to manage, and it is frequently
accompanied by a range of nonspecific psychological
and physical symptoms. For example, in the case of a
woman presented in the study, her symptoms include
insomnia, headaches, muscle tension, long-term
worries about various life situations, and daily alcohol
consumption (Stein & Sareen, 2015).

The Diagnostic and Statistical Manual of Mental
Disorders (DSM-5) includes a set of criteria that must
be met to diagnose an individual with this type of
disorder.

GAD, as a subcategory of the larger family of
anxiety disorders, is characterized by excessive
anxiety and worry (anticipatory apprehension)
occurring for at least 6 months and involving a large
range of activities. These worries are very difficult to
control, and the anxiety is associated with at least three
of the following six symptoms: restlessness, fatigue,
difficulty to concentrate, irritability, muscle tension,
and sleep disturbance (difficulty falling or staying
asleep, or restless, unsatisfying sleep) (APA, 2013).

2.4. Comorbidity in Generalized Anxiety Disorder
(GAD)

Although GAD was previously considered a minor
issue  without causing significant distress or
impairment, recent studies contradict this idea.
According to the National Comorbidity Study (NCS),
82% of individuals diagnosed with GAD reported that
the disorder caused them major difficulties, evidenced
by frequent treatment-seeking (whether medication or
psychotherapy) or substantial interference in their
daily lives (Massion et al., 1993, as cited in Rowa et
al., 2017). Research also shows that GAD rarely
appears in isolation. Community surveys indicate that
90% of affected individuals have had other mental
disorders at some point (Wittchen et al., 1994, as cited
in Rowa et al., 2017).

2.5. Assessment of Generalized Anxiety Disorder

GAD can be measured through a combination of
clinical assessments, self-report scales, and structured
interviews. A thorough clinical assessment includes a
complete patient history, including symptom history
and its impact on daily functioning. Self-report scales,
like the GAD-7 (Generalized Anxiety Disorder 7-item
scale), are frequently used standardized tools for
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quantifying anxiety symptom severity (Spitzer et al.,
2006). The GAD-7 is a brief, scientifically validated
questionnaire that assesses symptom frequency over a
two-week period, providing a total score indicating
disorder severity. It uses a self-report scale from 0 to
3, where 0 means “not at all,” 1 is “several days,” 2 is
“more than half the days,” and 3 is “nearly every day.”
In addition, structured interviews, like the SCID
(Structured Clinical Interview for DSM Disorders),
confirm diagnosis based on DSM-5 criteria. These
combined methods enable a comprehensive
assessment of the disorder, ensuring a thorough
diagnosis.

2.6. Consequences for Quality of Life

The effects of this disorder extend beyond
psychological and  physiological = symptoms,
significantly impacting patients' quality of life. When
untreated, GAD can intensify symptoms of other
mental disorders or lead to a range of complications:
depression, insomnia, alcohol or substance misuse,
gastrointestinal problems, social isolation, challenges
in school or work, and even suicidal potential (Munir
& Takov, 2024). GAD deeply affects individuals'
psychological state, resulting in a substantial decrease
in quality of life. Affected individuals often
experience symptoms like constant worry, tension,
and irritability, which contribute to the development of
other psychological disorders, such as depression. A
study by Wittchen et al. (1994) found that 90% of
diagnosed individuals had experienced another mental
disorder at some point, highlighting the complexity
and comorbidity of this disorder.

Physiological symptoms, such as muscle tension,
fatigue, and sleep disturbances, negatively affect
patients' physical health. These symptoms can lead to
decreased energy and capacity to perform daily
activities, contributing to a reduced quality of life.
Studies, like that of Munir and Takov (2022),
emphasize that patients report low sleep quality, which
further exacerbates other symptoms of the disorder.

Social consequences of GAD are also significant.
Affected individuals often face difficulties
maintaining  interpersonal  relationships  and
participating in social activities. Fear of judgment or
inability to handle social situations may lead to social
isolation. Daily functioning, including work and
academic performance, is also affected. Constant
worry and concentration difficulties can lead to
reduced productivity and performance issues.
According to a study by Wittchen et al. (1994), 82%
of people with specific symptoms reported that the
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disorder significantly impacted their lives, leading
them to seek treatment.

Economic costs associated with GAD are
considerable, including direct medical and
psychological treatment costs and indirect costs due to
productivity loss and work absenteeism. A study by
Hoffman and Dukes (2008) showed that GAD is
associated with substantial economic  costs,
highlighting the need for effective and accessible
interventions to reduce the disorder's economic
burden.

GAD has profound and extensive consequences
for quality of life, affecting psychological,
physiological, social, functional, and economic
aspects of patients' lives.

2.7. Types of Treatments for Generalized Anxiety
Disorder

Treatment options for GAD include various
psychological interventions: CBT, behavioral
therapies, relaxation training, mindfulness training,
and meditation. In addition to these interventions,
pharmacotherapy is also used, involving certain
chemicals to reduce symptoms (antidepressants,
benzodiazepines, and anticonvulsant substances)
(Hoge et al., 2012).

CBT focuses on identifying cognitive distortions,
habitual thoughts, and behaviors that perpetuate and
intensify symptoms. Specifically, individuals with
GAD may interpret neutral events negatively, which
are then analyzed and evaluated in multiple ways,
affecting quality of life. Neutral stimuli in the
environment may be seen as potentially dangerous,
placing the person in a state of constant hypervigilance
(Hoge et al., 2012).

During therapy for GAD, patients receive specific
instructions to counter anxiety-inducing thoughts.
These instructions include essential guidelines, such as
treating thoughts as hypotheses rather than absolute
facts, evaluating all available evidence to examine
their validity, and exploring alternative possible
outcomes or situations. For example, to counter
probability overestimation thoughts, the patient is
encouraged to assess the real likelihood of the
anticipated negative event occurring. Additionally, to
counter catastrophic thoughts, the therapist asks the
patient to imagine the worst possible scenario,
followed by a critical assessment of their ability to
cope if it were to occur. This process does not involve
forcing the patient to see the negative event in a
positive or neutral light but rather encourages them to
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critically assess the real impact and their capacity to
manage it if necessary (Brown et al., 2001).

2.8. Treatment Limitations for Anxiety

The limitations of current treatments for GAD
represent a major concern in mental health. Although
psychological therapies, like CBT and other therapies
found in the literature, are effective for many patients
and represent the gold standard, there is a real need to
modify and adapt these interventions in a more
appropriate and effective manner (Hofmann et al.,
2012). Additionally, certain medications, such as
selective serotonin reuptake inhibitors (SSRIs) and
serotonin and norepinephrine reuptake inhibitors
(SNRIs), may have undesirable side effects and
limited efficacy for certain patient subgroups
(Bandelow et al., 2015). Furthermore, treatment
adherence may be low due to the complexity of
therapeutic regimens and the side effects associated
with some medications. Given these limitations, there
is an urgent need for the development and
implementation of new therapeutic approaches that are
more effective, better tolerated, and more accessible
for those affected.

2.9. Virtual Reality

Virtual reality (VR) is an innovative technology
that creates a computer-generated simulated
environment where users can interact in an immersive
and realistic manner. It is defined as an interactive,
three-dimensional, artificially produced environment
simulated through a computer system, where users
perceive presence and interaction with virtual
elements as if they were real (Slater & Sanchez-Vives,
2016).

The primary purpose of VR development was to
create immersive experiences that allow users to
explore and interact with simulated environments
beyond real-world limitations. The initial motivation
for inventing VR was to provide a platform for
experimentation and learning, offering high
interactivity and sensory engagement so that users
could experience situations and scenarios impossible
to replicate in real life (Burdea & Coiffet, 2003).

In mental health, VR has demonstrated
effectiveness in treating anxiety disorders, phobias,
and post-traumatic stress disorder (PTSD). Virtual
exposure therapy enables patients to confront fears in
a controlled and safe environment, gradually reducing
anxiety associated with specific stimuli (Maples-
Keller et al., 2017).
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2.9.1. Virtual Reality in Psychology

Using VR in CBT has shown significant benefits
in treating anxiety disorders, including GAD. VR
allows therapists to create controlled, immersive
environments where patients can gradually be exposed
to anxiety-inducing stimuli, facilitating
desensitization and anxiety reduction. A study by
Maples-Keller et al. (2017) showed that virtual
exposure therapy is as effective as traditional in vivo
exposure, with added advantages such as greater
control over exposure scenarios and the ability to
recreate specific situations that would be challenging
to achieve in real life. A study by Anderson et al.
(2013) found that patients using VR for social anxiety
treatment reported significant symptom reduction and
higher satisfaction compared to traditional therapy.

2.9.2. Virtual Reality and Generalized Anxiety
Disorder

Through systematic exposure and desensitization,
the patient learns to manage anxiety symptoms
adaptively, without resorting to maladaptive
behaviors. Thus, by learning relaxation techniques,
patients develop responses that are incompatible with
the heightened state of anxiety. In classic therapy,
direct exposure with the stimulus and imaginary
exposure are used. However, these approaches present
limitations, such as difficulty creating mental images
for some people or increased fear of real-life exposure
due to lack of control. VR technology addresses these
limitations by creating a completely safe environment
where individuals can be exposed to and desensitized
from anxiety-provoking stimuli (Repetto et al., 2013).

3. Research methodology
3.1. Research Sources

To identify relevant articles for the chosen topic,
namely, The Treatment of Generalized Anxiety with
Virtual Reality, a systematic search was conducted in
two databases (Web of Science and PubMed). The
goal was to locate journal articles (scholarly journals)
that met specific inclusion criteria and matched the
search terms. The keywords used were: "treatment,"
"generalized anxiety," and "virtual reality". A total of
124 articles were retrieved. These articles were
assessed by reading both the abstracts and full texts.

3.2. Inclusion Criteria

The studies included in this analysis needed to
meet the following criteria:

1. Quantitative design studies



Mihaela Andoni, Sebastian Vaida

2. Studies involving individuals over 18 years old
3. Studies written in English or Romanian

4. Participants diagnosed with generalized
anxiety disorder

There were no restrictions regarding the patients'
gender, race, or place of origin.

3.3. Exclusion Criteria

The exclusion criteria for this research were as
follows:

1. Population type: individuals under 18 years old

2. Studies conducted specifically for the
development of questionnaires on the
introduced concepts were not included in the
research

3. Pregnant women
4. Individuals diagnosed with psychotic disorders
3.4. Data Extraction

A pre-set form template was used to extract the
following data: author names, study title, year of
publication, objectives, sample, study design, and
conclusions.

4. Results

Initially, 224 studies were selected based on the
introduction of keywords into the specified databases.
Following a thorough review of both abstracts and full
texts where necessary, 9 studies that met the inclusion
criteria remained in this review. The majority of the
articles were published between 2010 and 2023, all
featuring a non-experimental design. Between 27 and
80 participants (individuals over 18 years old
diagnosed with generalized anxiety disorder) were
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involved in the various studies. Most of the studies
analyzed the effect of Virtual Reality therapy on
generalized anxiety disorder. The articles included in
the research have been systematically presented in
Table 1. In Table 2, we have included the following
information: author and study name, publication year,
study objective, sample, design, and conclusions, to
facilitate the tracking of data from the works examined
in this study.

The PRISMA guidelines (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses)
were used to ensure systematic reporting.

Figure 1.
PRISMA diagram

Identification of studies via databases

'
g Studies identified through:
Web of Science (n=50) Studies removed before reading:
PubMed (n=74) EE—
Duplicates (n = 3)
TOTAL= 124
-
Yy l
Records screened by litle and Records excluded by title and
abstract —| abstract
(n=121) (n=36)
Studies assessed as eligible
(n=85)
Excluded studies
Not quantitative (n = 26)
Had no connection to VR treatment
‘ (n=25)
Studies aimed at other VR
| treatments (n = 34)
-
l
Studies included in the review:
(n=9)
~

Table 1
Articles in the Systematic Review
Article  Authors Year  Article Title
Number
1 Malbos et al. 2020  Virtual reality for relaxation in the treatment of generalized anxiety disorder: a
comparative trial.
2 Navarro-Haro et 2019  Evaluation of a Mindfulness-Based Intervention With and Without Virtual Reality
al. Dialectical Behavior Therapy Mindfulness Skills Training for the Treatment of
Generalized Anxiety Disorder in Primary Care: A Pilot Study
3 Popa et al. 2022  Standard CBT versus integrative and multimodal CBT assisted by virtual-reality for
generalized anxiety disorder
4 Wang, T. C., Sit, 2020  Psychological and Physiological Responses in Patients with Generalized Anxiety
C.H.P., Tang, T. Disorder: The Use of Acute Exercise and Virtual Reality Environment
W., & Tsai, C. L
Guitard, T., Exposure to a Standardized Catastrophic Scenario in Virtual Reality or a Personalized
5 Bouchard, S., 2019  Scenario in Imagination for Generalized Anxiety Disorder
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Bélanger, C. &
Berthiaume, M.

Educatia 21 Journal, 29 (2024) Art. 08, Page| 70

6 Orr et al. 2023  Virtual reality in the management of stress and anxiety disorders: A retrospective analysis
of 61 people treated in the metaverse
7 Repetto et al. 2011  Virtual reality and mobile phones in the treatment of generalized anxiety disorders: a
phase-2 clinical trial
8 Gorini, A. 2010  Virtual reality in the treatment of generalized
anxiety disorders
9 Wang, T. C., Tsai, 2019  The effect of cycling through a projection-based virtual environment system on
C.L, Tang, T. generalized anxiety disorder.
W., Wang, W. L.,
& Lee, K. T.
Table 2
Conclusions of the Selected Articles
Study Objective(s) Sample Study Design, Tools Conclusions
1. Malbos et The measurement of the impact of 27 Non-experimental Anxiety, worry, and mental quality of
al. (2020). relaxation with VR on GAD. participants  design, Psychometric life scores showed a statistically
Comparing relaxation in scales, Physiological significant improvement for
generalized anxiety using Virtual instruments for participants in both groups. However,
Reality with standard relaxation evaluating the effects the comparison between treatment
involving mental imagery. of treatment. methods did not reveal significant
Measuring the impact of VR differences, although the dropout rate
relaxation on depression and was higher in the standard group
quality of life. (without VR). In the VR group, the
level of presence was considered
satisfactory.
2. Navarro-  The main goal of this research 42 Non-experimental After completing the treatment, both
Haro et al. was to evaluate the impact of two  participants Design, Self-report patient groups showed significant
(2019). mindfulness-based intervention Scale GAD-7 improvements in generalized anxiety,
methods (MBI) —an MBI in a as assessed through the GAD-7 scale,
group setting and the same MBI using mixed regression models. Both
enhanced with 10 minutes of groups made significant progress in
virtual reality training based on reducing anxiety, depression,
dialectical behavior therapy (VR difficulties in emotion regulation, and
DBTR Mindfulness) — in reducing self-awareness. Patients who
symptoms of generalized anxiety received an additional 10 minutes of
disorder (GAD). mindfulness skills training through
virtual reality showed greater
treatment adherence compared to
those who only received the standard
intervention. Although more studies
are needed to confirm these results,
this pilot study suggests that the
standard intervention is effective in
treating generalized anxiety, and
mindfulness skills through virtual
reality may help reduce treatment
dropout.
3. Popa et The goal of the research was to 66 Non-experimental Both interventions had significant
al. compare the effectiveness of the participants Design, effects on primary and secondary

standard CBT protocol, focused
on managing worries,
dysfunctional beliefs, and
intolerance to uncertainty, with an
integrative and multimodal CBT
intervention enhanced by the use
of Virtual Reality (VR).

The Hamilton Rating
Scale for Anxiety,
Interview for
measuring the intensity
of anxiety symptoms,
The Penn State Worry
Questionnaire (PSWQ)
- a self-report scale that

outcomes (p < 0.001). However,
CBT had greater effects on anxiety
and worry compared to CBT with
virtual reality (IM-VRCBT). Both
methods were effective in reducing
anxiety symptoms. In the case of
cognitive dysfunctions, such as
worry, standard CBT showed better
results than IM-VRCBT. The
conclusion is that virtual reality can
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measures the tendency
for frequent worry

be integrated into CBT for the
treatment of generalized anxiety
disorder.

4 . Wang et The aim of this study was to 77 Non-experimental Alpha activity in the
al., (2020). investigate the psychological and  participants Design, Self-report electroencephalogram, perceived
physiological responses of patients scales for stress, and levels of restorative
with generalized anxiety disorder psychological quality and satisfaction were assessed
(GAD) after cycling in a virtual concepts: Restorative at the beginning and after 20 minutes
environment that includes natural Quality, Perceived of moderate aerobic exercise. The
imagery. Stress, Satisfaction, results showed that both the groups
Data collected through  with virtual natural landscapes (VN)
electroencephalography and those with virtual abstract
(EEG) paintings (VAP) had significantly
higher alpha activity post-exercise.
The VN group showed higher levels
of stress reduction, recovery quality,
and personal satisfaction. The study
results indicate that physical exercise
in a natural setting has positive
effects on reducing anxiety and
improving quality of life for
individuals diagnosed with
generalized anxiety disorder.
5. Guitard et The purpose of this research was 28 Non-experimental Comparing the two exposure
al., (2019). to investigate whether a participants Design, Multiple situations (a sample of 28 participants
standardized scenario recreated in questionnaires were was exposed to two situations: one in
virtual reality (VR) would used to measure several virtual reality with a standardized
generate anxiety and negative concepts: (STAI-Y1 - scenario and the other through
affect, and how this compares to state anxiety, PANAS - imagination with a personalized
the traditional method of positive and negative catastrophic scenario), it was found
imagining a personalized affect, IUS - that there were no significant
catastrophic scenario. intolerance to differences between the two. The
uncertainty, scenario using virtual reality induced
WhyWorry-II - positive anxiety at the moment of exposure,
beliefs about worry, which suggests that this tool can be
Immersive Tendencies  used in therapy for exposure to
Questionnaire - anxiety-provoking situations to
tendency to be present  reduce anxiety in individuals with
in the experience) generalized anxiety disorder.
6. Orr et al. The main goal was to determine 61 Non-experimental The study results showed significant
(2023) whether virtual treatment for participants Design, Likert scales improvements in health throughout

mental health was feasible and
safe, obtaining measurable results
at multiple points (a retrospective
analysis of the medical records of
individuals who suffered from
stress and anxiety and were
predominantly treated in the
metaverse using virtual reality was
conducted).

for measuring effort
and client satisfaction
with the use of virtual
reality, a series of
questionnaires and
inventories for
measuring anxiety,
stress, pain, fatigue,
disability, and sleep.

the virtual reality treatment.
Symptoms of generalized anxiety
decreased by 34.4%, pain severity
decreased by 40.1%, and pain
interference decreased by 46.4%.
This treatment option may improve
the way treatment is delivered at
home for the targeted individuals and
offers added benefits by reducing
travel and the costs people incur for
treatment.
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7. Repetto et A between subject study was 25 Non-experimental To counteract the limitation of virtual
al. (2013) conducted, involving 25 patients participant ~ Design, Semi- reality being restricted to the
with GAD, to assess the structured interview, therapist's office, the study proposed
effectiveness of the proposed psychometric a treatment that also includes the use
approach: limiting VR tools to the questionnaires: Beck of mobile phones. Thus, "Mergem
therapist's office constitutes a Anxiety Inventory, Virtual" can be used and installed on
restriction, especially regarding State-Trait Anxiety it. One of the study's results showed
the treatment of anxiety disorders. Inventory Form Y-2, that virtual reality can be successfully
This experiment evaluated the Hamilton Anxiety used in the treatment of generalized
possibility of using an Rating Scale anxiety disorder. The second result
omnipresent approach, based on a indicated that 91% of patients were
virtual environment loaded onto a very satisfied with using the mobile
mobile phone, for the treatment of phone because they were able to
GAD. A critical issue associated develop the necessary relaxation
with using virtual reality in the skills in the absence of the therapist.
treatment of anxiety disorders is
the absence of a virtual reality
system integrated into the patient's
daily life context. This paper
presented a clinical protocol for
the treatment of generalized
anxiety disorder (GAD) based on
the ubiquitous use of an enhanced
VR system with biofeedback. The
protocol includes the use of a
mobile exposure system that
allows patients to experience
virtual reality in an outpatient
setting.
8. Gorini et The project aims to improve the 27 Non-experimental The study supports the use of virtual
al. (2010). treatment of generalized anxiety participants Design, Semi- reality for individuals with
disorder (GAD) through the use of structured interview to  generalized anxiety disorder and
advanced technologies such as identify generalized introduces the idea of using the phone
virtual reality, biofeedback, and anxiety disorder as an anchor for sessions with the
mobile phones. The objective is to according to DSM-5 therapist. Additionally, the feedback
measure the impact of relaxation criteria, Penn State provided by the patients'
with virtual reality on GAD. Worry Questionnaire, physiological responses can be a
Beck Anxiety good indicator for real-time
Inventory, State-Trait adjustments of the virtual
Anxiety Inventory environment. This way, the treatment
Form Y-2, Hamilton can be as personalized and effective
Anxiety Rating Scale as possible.
9. Wang et The aim of this study was to 60 Self-report scales for The study found that patients in the
al., (2019). explore the potential of VR in participants  psychological projection-based VR group exhibited

helping clinical medicine
management of GAD.

concepts: Restorative
Quality, Perceived
Stress, Satisfaction,
Data collected through
electroencephalography
(EEG)

higher alpha values and lower skin
galvanic responses (GSR) after
cycling, compared to the control
group. These results suggest that
cycling in the projection-based VR
environment may lead to a higher
exercise intensity and a reduction in
perceived emotional stress among
patients with GAD.

5. Discussions

5.1. The Role of Virtual Reality in Treatments

Thanks

tool

in psychotherapeutic

to its ability to create controlled,
immersive environments, VR has become a valuable

treatments.

In VR

environments,

patients

experience and manage

anxiety-inducing situations, feeling safer and having a
stronger sense of control.

For treating GAD, VR is used for gradual exposure
to anxiety-inducing stimuli. VR provides a space
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where patients can learn to regulate anxious responses
without real-life consequences. For instance, a study
showed that using VR to expose patients with social
anxiety to social scenarios significantly reduced
anxiety symptoms. Through VR, patients faced
scenarios like attending a party or presenting in front
of an audience, allowing them to practice anxiety-
management skills in a controlled environment. This
technique can also be adapted for GAD patients,
exposing them to specific scenarios that cause worry,
such as managing workplace tasks or daily
interactions.

Concrete examples of VR integration in therapy
include:

=  FExposure to Anxiety-Inducing Stimuli: In
exposure therapy, VR can recreate anxiety-provoking
scenarios. For instance, a patient with a fear of public
speaking can be placed in a virtual environment where
they give a speech to a virtual audience. This gradual,
repeated exposure helps desensitize the patient to
stimuli and reduces anxiety.

»  Simulation of Everyday Scenarios: VR can
simulate everyday anxiety-inducing situations, such as
shopping, using public transportation, or social
interactions, customized to each patient’s needs to
allow them to practice coping techniques in a
controlled setting.

*  Guided  Meditation and  Relaxation
Techniques: Therapists can guide patients through
meditation and relaxation sessions in calming virtual
environments, such as a quiet beach or a green forest,
enhancing relaxation effects and helping patients
reduce anxiety and stress.

»  Augmented CBT: VR can augment CBT by
offering virtual scenarios for behavioral exposure and
cognitive restructuring. For example, a patient may
face a stressful workplace scenario in VR, allowing
them to practice and refine cognitive and behavioral
responses.

5.2. Characteristics of Generalized Anxiety
Disorder (GAD)

GAD is characterized by excessive and
uncontrollable worry, heightened anxiety,
restlessness, fatigue, irritability, muscle tension,

insomnia, and concentration difficulties. GAD
significantly impacts patients' quality of life and daily
functioning, often requiring long-term treatment for
symptom management.

Educatia 21 Journal, 29 (2024) Art. 08, Page| 73

VR is useful in GAD treatment by providing
controlled, repeatable exposure to anxiety-inducing
stimuli. For example, patients can be virtually exposed
to everyday stressors, like managing finances or social
interactions, allowing them to practice coping
techniques and gradually reduce anxiety. One study
found that VR-based exposure to stressful situations
significantly reduced anxiety symptoms in GAD
patients.

Key features and applications of VR in GAD
treatment include:

*  Gradual, Repeatable Exposure: VR allows the
creation of standardized, controlled scenarios that can
be repeated as needed. For example, GAD patients can
virtually face daily stressors, like work meetings or
time management, to practice and improve coping
skills.

»  Safe Environments for Practicing Relaxation
Techniques: VR provides a safe space where patients
can practice relaxation techniques like diaphragmatic
breathing or progressive muscle relaxation, often in
soothing virtual landscapes, amplifying therapeutic
effects and helping reduce anxiety.

»  Personalized Treatment: VR allows for
customization of therapeutic scenarios based on each
patient’s specific needs. For instance, a patient with
social anxiety can be exposed to social interaction
scenarios, helping them develop social skills in a
controlled environment.

5.3. The Effectiveness of CBT

CBT is considered the gold standard for treating
GAD, integrating techniques for cognitive
restructuring, problem-solving, behavioral exposure,
and relaxation. Numerous clinical studies have
demonstrated CBT's effectiveness in reducing GAD
symptoms, improving daily functioning, and
enhancing patients’ quality of life.

One study compared standard CBT to VR-
augmented CBT, finding both methods effective in
reducing GAD symptoms. However, standard CBT
showed greater effects on cognitive dysfunctions like
excessive worry, while VR proved effective in
exposing patients to anxiety-inducing situations safely
and in a controlled manner.

The motivation for using VR in CBT comes from
its unique benefits, such as customizable and
controlled scenarios, increased accessibility, and
potential to enhance treatment adherence. For
instance, patients unable to attend traditional therapy
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sessions due to distance or schedules can benefit from
self-guided CBT programs in VR, facilitating access
to treatment.

5.4. Self-Regulation Skills

Self-regulation is essential for managing GAD,
involving the development of diverse skills to cope
with stress and anxiety. These skills include:

»  Recognizing and Restructuring Dysfunctional
Thoughts: Patients learn to identify automatic negative
thoughts and replace them with more realistic,
constructive ones.

»  Relaxation Techniques: Techniques like
diaphragmatic  breathing, progressive  muscle
relaxation, and mindfulness meditation reduce muscle
tension and anxiety.

= Time and Stress Management Strategies:
These strategies include efficient activity planning,
task prioritization, and problem-solving techniques.

By integrating these skills into VR treatment,
patients can practice repeatedly and in a safe
environment, thereby strengthening self-regulation
skills. For example, a patient can practice relaxation
techniques in a calm, controlled virtual environment,
which may improve their ability to apply these
techniques in real-life stressful situations.

5.5. Effective Therapies for Treating Generalized
Anxiety Disorder

Alongside CBT, other effective GAD therapies
that can benefit from VR include:

=  FExposure Therapy: VR enables realistic
scenarios where patients can gradually face their fears.
For example, a GAD patient may be exposed to daily
stressors like public speaking or attending meetings in
a controlled virtual environment, helping to
desensitize and reduce anxiety reactions.

*  Guided  Meditation and  Relaxation
Techniques: VR provides immersive environments for
practicing mindfulness and other relaxation
techniques. Patients may be guided through
meditations in calming virtual settings, like a beach or
forest, enhancing relaxation efficiency and stress
reduction.

=  VR-Assisted Biofeedback: This therapy
combines biofeedback with VR to help patients
monitor and regulate physiological responses to stress.
Patients can view real-time bodily reactions to
different stimuli and learn to control anxiety responses
through breathing and relaxation techniques.
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5.6. Limitations

The limitations identified in this systematic
review, which included 9 studies, vary. The main
limitations are:

1. Non-Experimental Design and
Methodological Inconsistency: Most studies in the
review used non-experimental designs, such as
observational or pilot studies, which limit the ability to
draw definitive conclusions or establish causality. This
is due to the lack of randomized control groups and
other rigorous methodological procedures necessary
for a clear assessment of VR's effectiveness compared
to other treatments or placebos.

2.  Subjective and Psychometric Measures: Many
studies relied on self-report scales to assess GAD
symptoms and other psychological variables. While
useful for gathering subjective patient perceptions,
these measures can be influenced by factors such as

subjective  interpretation or response  bias.
Additionally, not all studies used the same
psychometric instruments, potentially affecting

comparability and generalizability of results.

3. Small and Variable Sample Sizes: Most studies
had relatively small samples, impacting the
representativeness of results and the ability to
generalize findings to larger or more diverse
populations.  Significant variations in sample
characteristics (e.g., age, sex, symptom severity) could
also influence results and their interpretation.

4. Lack of Standardization in VR Interventions:
Each study used different VR technologies and
implemented varying VR-based interventions. This
makes direct comparison of results across studies
difficult and limits the identification of specific VR
elements that contribute to symptom improvement.
Lack of standardization introduces variability and
uncertainties in interpreting VR’s effects on GAD
treatment.

5. Challenges in Integrating VR into Current
Clinical Practice: Although promising, the actual
implementation of VR in clinical practice can be
challenging due to technological costs, the need for
continuous staff training, and the infrastructure
required to support VR’s effective and efficient use.

In conclusion, while there is promising evidence of
VR’s benefits in treating generalized anxiety disorder,
it is essential to address these limitations to develop
and implement more robust and generalizable VR
interventions in clinical practice. Future studies should
focus on wusing more rigorous methodologies,
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standardizing VR procedures, and evaluating the long-
term therapeutic effects of VR in various clinical and
population contexts.

6. Conclusions

Following an analysis of various studies, an
encouraging perspective emerges on the use of virtual
reality (VR) in treating generalized anxiety disorder
(GAD). These studies highlight numerous therapeutic
benefits of VR, showing significant improvements in
generalized anxiety, depression, and quality of life
among participants. Simultaneously, important
considerations have been identified that could guide
future research directions and clinical applications.

A key takeaway from the studies is VR’s positive
impact on patients' psychological and physiological
responses. Research shows that using VR in physical
exercises and exposure to anxiety-inducing stimuli can
contribute to reducing perceived anxiety levels and
improving overall well-being. Patients who
participated in VR interventions often demonstrated
better treatment adherence and greater symptom
reduction compared to those who followed traditional
treatment methods.

Furthermore, using VR in CBT has opened new
possibilities for tailoring treatment to individual
patient needs. Integrating VR into CBT allows for
controlled and gradual exposure to anxiety-provoking
situations, thereby facilitating the learning of
emotional regulation and stress management
techniques within a safe and controlled environment.

However, research has also revealed challenges
associated with VR in clinical practice. For instance,
one concern is the need to adapt VR technologies to
ensure an optimal and accessible experience for
patients, particularly for at-home therapy or outpatient
settings. It is also crucial to continue exploring the
specific mechanisms through which VR affects mental
health and to identify factors that may influence the
effectiveness of these interventions.

In conclusion, these studies demonstrate that
virtual reality is not only a promising technology but
also a valuable resource in treating anxiety disorders.
Continued VR technology advancements and rigorous
research will be essential to maximizing the benefits
of this technology, providing patients with improved
opportunities for recovery and quality of life.
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