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ABSTRACT
Background. Among the most common mental illnesses in the world, anxiety disorders are
linked to severe impairments in everyday functioning and quality of life.
The gold standard for treatment is still exposure-based cognitive behavioral therapy (CBT),
but it is frequently constrained by psychological and practical obstacles associated with real-
life exposure.
Aim. This literature review aims to evaluate the effectiveness, mechanisms of action, and
clinical applications of virtual reality exposure therapy (VRET) in the treatment of anxiety
disorders.
Materials and methods. A narrative literature review was conducted using PubMed, Scopus,
Web of Science, and Google Scholar. The search included studies published between 2015
and 2026 that examined the use of VRET in clinical populations with anxiety disorders.
Randomized controlled trials, observational studies, and systematic reviews were all
included.
Results. Results show VRET works well for various anxiety conditions - fear of heights,
social situations, trauma responses. Unlike real-life exposure, it matches results yet gives
more precision, comfort, fewer risks. New tech upgrades make simulations feel closer to
reality, easier to reach.
Conclusions. The use of virtual reality exposure therapy (VRET) for the treatment of anxiety
disorders is still developing and research has shown that it can be an effective and a more
accessible form of treatment than other traditional methods. There are some limitations to
date such as differing types of studies conducted with some providing no longitudinal data,
but further exploration is needed to provide more consistent methodology and standards for
evaluating long-term efficacy.
Keywords: Virtual Reality Exposure Therapy, Anxiety Disorders, Cognitive Behavioral
Therapy, Phobias, PTSD, Digital Psychiatry



1. Introduction

1.1 Overview of Anxiety Disorders
Anxiety disorders comprise a diverse collection of mental health conditions characterized by
excessive and chronic worrying about various aspects of life, as well as through avoidance of
certain situations and behaviours. In addition to the above symptoms for individuals who
suffer with anxiety disorders, they also experience increased levels of psychological and
physiological arousal, which can dramatically affect their day-to-day living, their ability to
relate socially with others, and overall quality of life. Four of the main anxiety disorders are
generalized anxiety disorder (GAD), panic disorder (PD), social anxiety disorder (SAD),
specific phobia, and post-traumatic stress disorder (PTSD), and approximately 7-10% of
people worldwide will suffer from an anxiety disorder at some point in time [1]. Anxiety
disorders represent one of the most common types of mental disorders, and they contribute
significantly to the global disease burden [2] .

1.2 Cognitive Behavioral Therapy and Exposure Therapy
CBT is an established form of treatment for anxiety disorders and is one of the first forms of
treatment used to help individuals with their anxiety. CBT, which includes exposure therapy,
has been shown to be the most effective way to reduce anxiety [3]. Through repeated
exposure, individuals can learn to no longer have any maladaptive fear responses and develop
more adaptive coping skills by having more control over their anxiety through exposures to
anxiety-provoking stimuli in a gradual, systematic, and controlled manner until they have
become desensitized to those stimuli.

1.3 Limitations of Traditional Exposure Therapy
While there is a strong evidence base, and CBT using Exposure has proven to be clinically
effective, implementing it in routine practice does present a number of practical and ethical
challenges. For example, many patients will be resistant or reluctant to participate in the
Exposure component of CBT due to the prospect of experiencing distress from being
confronted with feared stimuli. Therefore, in addition to being able to create realistic and
sufficiently controlled anxiety provoking situations, clinicians may find it difficult to establish
as realistic of anxiety provoking conditions as possible for their patients who are presenting
with complex and/or dangerous issues. In addition to clinicians facing challenges with the



logistics of providing Traditional Exposure therapy (limited facilities, resources and time),
ethical considerations can create challenges regarding a clinician’s ability to recreate some of
the real-life examples that they are attempting to simulate, thus limiting the use of this
approach to certain clients [4].

1.4. Virtual Reality Exposure Therapy (VRET)
Virtual reality exposure therapy is a new option that can be utilized to provide patients with a
safe and repeatable way to face their fears and anxieties using technology. The use of digital
technology allows therapists to control how intense, long, and what type of stimulus is
presented to patients, which helps customize each therapeutic experience for each patient's
needs. Therapists will provide repeated and gradual exposures, while continuously
monitoring the patient, to help ensure both the patient's safety and adherence to treatment.
Recent advancements in technology such as the use of head-mounted displays and interactive
virtual reality environments have greatly increased the effectiveness, availability and clinical
use of virtual reality exposure therapy, which makes it a more successful treatment option in
today's psychiatric care [5].

2. Aim

The purpose of this literature review is to analyze the efficacy and clinical implications of
virtual reality exposure therapy (VRET) as it pertains to treating patients with anxiety
disorders. A primary focus will be placed on comparing therapeutic results achieved with
traditional exposure interventions to the use of VRET. The physiological and cognitive
mechanisms that support fear extinction will also be evaluated. A complementary purpose
will be to evaluate the feasibility of using VRET in a clinical setting, including its strengths
and weaknesses, as well as identifying possible obstacles to implementation. The review will
also address improvements in the quality of life for VRET patients through enhancements in
daily activities, social interaction, and well-being. By reviewing the current literature, this
review will assess whether there is sufficient evidence to conclude that VRET represents a
viable and scalable treatment option for patients with anxiety disorders when evaluated
against existing treatment modalities.

3. Methodology
This narrative literature review was designed to examine existing evidence of the efficacy of
virtual reality exposure therapy (VRET) in treating anxiety disorders. Narrative reviews are
an effective way to evaluate the use of new treatment approaches that combine technology
and clinical practice.
A literature review was conducted on major databases, including PubMed, Scopus, Web of
Science, and Google Scholar. The search employed combinations of the following keywords:
"virtual reality exposure therapy"; "VRET"; "anxiety disorders"; "phobia"; and "post-



traumatic stress disorder" (PTSD). The search timeframe was defined as being between 2015
and 2026, so the review would provide relevant studies that reported the latest research
findings in the area of virtual reality exposure therapy.
Through the screening of the reference lists from included studies and review papers,
additional articles relevant to this literature review were identified. Eligible studies were peer-
reviewed English language articles, included participants diagnosed with anxiety disorders,
and reported measurable outcomes post VRET intervention. Only randomized controlled
trials, observational studies and systematic reviews were accepted into this literature review. The
qualitative analysis of the studies included in this review takes into consideration the
methodology used to conduct each study; characteristics of the participants; the type of
anxiety disorder being examined; and the effectiveness of interventions used to treat anxiety.
Due to the variability in the types of study designs and outcome variables, results are
summarized in a narrative format to provide an overview of current evidence regarding
anxiety disorders.

4. Results

4.1 Efficacy of VRET in Specific Phobias
The most substantial body of data supporting the effective use of Virtual Reality Exposure
Therapy for treating specific phobias is found in the treatment of: heights; flying; and
animals. Randomized controlled trials and numerous meta-analyses confirm VRET
effectiveness with regard to significant reductions in the intensity of fear and the avoidance
behaviour of those who participated in VRET compared to the same types of behaviours in
people who were treated with traditional in vivo exposure therapy [6,7].Furthermore, the
results of the long-term follow-up data indicate that the improvement in patients’ symptoms
as a result of treatment with VRET was not only immediate, but also had long-term durability.
Several studies have found that in addition to reducing symptoms, there were also positive
changes in behavior, such as an increased willingness to participate in the situations that they
had avoided before. These results indicate that VRET provides not only subjective changes in
fear, but also enables real-world functional changes as well.
Because the virtual environment is controlled, the exposure to each situation can be
manipulated with a high degree of accuracy. As a result, exposure can be presented to the
clients in a stepwise fashion (lesser to greater), providing a greater degree of safety when the
client engages in exposure treatment.
In many situations where actual exposure may be impossible, impractical, or pose serious
safety hazards, virtual reality exposure therapy is particularly useful. Furthermore, VRET
allows repeated and consistent exposures, thereby decreasing variability amongst the
therapeutic intervention. Research has shown that patients are more likely to prefer virtual
reality exposure therapy (VRET) than standard exposure therapy (SET) because they
experience less anticipatory anxiety and have an increased sense of control throughout the



treatment process. This increased level of comfort in VRET has been associated with
increased levels of treatment adherence and completion. [14,22]

4.2 Application of VRET in Social Anxiety Disorder

VRET has been effectively used to help people with Social Anxiety Disorder (SAD)
overcome their anxiety through simulated experiences of common interpersonal situations such
as public speaking, job interviews, and everyday social interactions that can be highly anxiety
provoking for anyone suffering from SAD (social anxiety disorder) [8,21]. Clinical trials have
demonstrated that VRET significantlyreduces social anxiety symptoms in clinical populations
while also increasing functional outcomes, such as more participation in social activities and
improved performance in social settings.

VRET provides an opportunity for patients to be repetitively and consistently exposed to
various social situations in a controlled and standardized manner. Compared to standard
forms of exposure, it has the capability to provide for greater manipulation of the various
types of stimuli the patient encounters and greater standardization of the conditions under
which exposure occurs. This allows the patient to benefit from developing coping strategies,
developing adaptive cognitive strategies, and developing tolerance for their anxiety-response.

Additionally, the ability of virtual environments to fully immerse patients in the exposure
experience enhances their emotional connection to the experience, which enhances the
effectiveness of the processes of fear extinction and cognitive restructuring.

VRET has also demonstrated enhancement in self-confidence and self-efficacy. These
findings indicate that VRET has positive effects on both the emotional and cognitive
dimensions of the social anxiety construct. By providing graduated levels of exposure (i.e.,
gradation of the complexity of the inter-personal interactions), VRET represents a unique
therapeutic advantage. The systematic increase in level of complexity of social interactions
can occur through experiential methods (i.e., telephone conversations, individual interactions,
group conversations, etc.) and will thus allow for individualized treatment plan development to
potentially reach or exceed optimal therapeutic outcomes.

Lastly, VRET represents an especially useful treatment option for patients with severe
avoidance behaviors who may not be able/willing to participate in traditional in vivo
exposure treatments. Therefore, by providing less threatening and more accessible exposure
options, the use of VRET can increase engagement in treatment and ultimately increase
accessibility to evidence-based therapies in general [19].

4.3 VRET in Post-Traumatic Stress Disorder

Post-traumatic stress disorder has been widely researched in relation to virtual reality
exposure therapy, specifically for military personnel and veterans. Using virtual reality
exposure therapy can enable individuals to experience their trauma again in a safe space and



perform emotional processing, therefore reducing their symptoms associated with trauma
[9,17].
Evidence from clinical studies indicate that VRET has a positive impact on reducing core
PTSD symptoms (e.g., intrusive memories, avoidance, hyperarousal). Additionally, comorbid
conditions (e.g., Depression, Anxiety) have also improved in some instances, suggesting a
broad therapeutic effect. The customization potential of virtual scenarios allows therapists to
individualize treatment based on the specific trauma experienced by an individual patient.
In addition, VRET provides therapists with a standardized method for conducting exposure
therapy where they can control and manipulate sensory stimuli (e.g., auditory, visual;
intensity level) in real-time when conducting exposure therapy. This high standard of sensory
control is typically unattainable using traditional methods of exposure therapy. However, due
to inconsistencies in treatment protocols, differences between VR systems, and limitations in
sample sizes among many of the studies included, further large-scale studies are warranted to
generalize findings from these clinical studies [23].

4.4 Comparative Effectiveness with Traditional Exposure Therapy

Many studies have compared traditional In Vivo Exposure Therapy to VRET and have shown
that they have similar clinical outcome results for clients, including Symptom Reduction,
remission, and long-term effectiveness of treatment based on meta-analysis data [7,15]. These
results provide credence to the use of VRET as a viable alternative to traditional treatment
modalities.
VRET has other benefits in addition to providing a viable alternative to traditional therapeutic
techniques, including greater flexibility, ease of access, and standardization of treatment
conditions. In traditional In Vivo Exposure Therapy, there may be guidelines regarding
specific treatment environments but the actual exposure will be determined by the many
external factors that can affect that environment. Since VRET delivers controlled
environments during a client’s therapeutic session, the therapist can control the specific
scenarios and create a consistent environment for all therapeutic sessions for all clients.
In some cases, when VRET has been compared to traditional In Vivo Exposure Therapy, there
have been higher adherence rates and less drop out of patients than traditional exposure
therapy due to the relaxed communication and adherence to participants. This is especially
true for patients with extreme levels of avoidant behavior. Because the therapist can control
the external variables associated with each therapy session, they will provide all patients with
consistent treatment, which can lead to the reliability of treatment and the reproducibility of
the results and therapeutic effectiveness of the therapy [16].

4.5 Impact on Patient Engagement and Acceptability
Acceptability and supporting patient engagement are essential to successful treatment



outcomes for patients with anxiety disorders. VRET has been found to be widely accepted,
with patients typically reporting high levels of satisfaction and engagement through multiple
controlled clinical trials [11][20]. The immersive and interactive features in virtual
environments boost patients' motivation to engage in therapy.
Patients tend to view VRET as less threatening as compared to in vivo exposure, which may
help to reduce the initial resistance to engaging with treatment and enable patients to access
treatment sooner. In addition, by including interactive or gamified components in certain VR
systems, the patient’s motivation to participate in treatment can be even further enhanced -
especially for younger patients.
Although many patients are satisfied with VRET, some patients may experience
cybersickness (i.e., symptoms of dizziness, nausea, or disorientation), which could limit their
ability to use these systems. However, continuous improvements in VR hardware and
software have helped to diminish these types of side effects. Overall, the extraordinarily high
levels of patient satisfaction with VRET supports the further integration of VRET into clinical
practice, establishing it as a highly patient-friendly therapy option [12].

4.6 Technological Advancements and Clinical Implications

Virtual reality technologies have developed rapidly in the past few years. The development of
VRET (virtual reality exposure therapy) is making significant advances in the clinical setting.
One major advance has been the improvement in hardware and the availability of head-
mounted displays that provide an immersive visual experience for users and increase the
sense of presence (an individual's subjective perception of being present in a virtual
environment) that is experienced by the user while participating in therapy sessions. This
improved sense of immersion is thought to be a key variable in creating an emotional
connection and producing successful outcomes in the therapeutic environment. In addition,
the integration of biometric feedback systems (e.g., heart rate monitoring, galvanic skin
response monitoring) combined with AI-driven adaptive algorithms enables the creation of
customized and dynamically adjusted therapeutic scenarios. This finally allows for more
precise treatment and greater responsiveness to an individual's need for therapy [24], [25].

Clinical practice is greatly affected by technological innovations. Most of all, a patient’s
ability to benefit from a therapeutic intervention via remote services provides an opportunity
for underserved or geographically isolated populations to have an expanded access to these
types of treatment. Furthermore, VRET has the potential for standardizing treatment protocol,
which would likely produce a much more consistent and reproducible result across varying
clinical settings. This may lead to a greater opportunity for VRET to become routinely
implemented into mental health care.



At the same time, there are still a number of challenges that need to be resolved. Advanced
technologies will often times perpetuate and/or exacerbate existing inequities pertaining to
access to mental health treatment, especially in low-resourced areas where there may be
limited access to VR equipment and technical infrastructure. Additionally, many studies on
the use of VRET have not developed standardized protocols; therefore, there is a need for
development of clear clinical guidelines for the implementer of VRET to utilize while they
are providing this type of an intervention. Future studies should assess long-term effects;
determine cost-effectiveness; and explore how to supply sustainable and scalable methods to
successfully integrate VRET into existing mental health systems.

5. Discussion
Based on the review's findings, VRET shows great promise as a successful treatment for
individuals with anxiety disorders and produces comparable results to traditional exposure
therapy. The ability to virtually recreate the client’s environment allows for more complex
virtual representations of their environment than can be achieved through standard or
traditional exposure techniques.
There are suggestions from a neurobiological standpoint that VRET may have an effect on the
neural circuits responsible for processing fear (e.g., amygdala, prefrontal cortex [13]). It is
possible that enhanced realism will result in a more heightened form of emotional activation,
leading to improved extinction learning.
VRET is likely to help patients who will not undergo or cannot do in vivo exposure therapy
and create a standardized protocol for improving the consistency of treatment effectiveness
across different clinical environments. However, the variability in the design of the studies
and the VR technologies across these studies limits their generalisability. More research
within large-scale randomised controlled trials as well as cost-effectiveness analyses will
need to occur in the future.
Developing standardised protocols and providing training for clinicians may also be
necessary to enable the routine use of Virtual Reality Exposure Therapy (VRET) in everyday
clinical settings and to achieve comparable therapeutic outcomes. VRET's long-term efficacy
and clinical application will need to be researched further to support it as a standard option
for psychiatric care.

6. Conclusions

Research has shown that virtual reality exposure therapy (VRET) can effectively treat many
types of anxiety disorders including, specific phobias, social anxiety disorder, and PTSD. The
results from using VRET have been demonstrated to be similar to traditional exposure-based
therapies, however, VRET presents additional benefits such as improved flexibility to create
exposure scenarios to suit each patient's individual needs, increased safety during exposure,
and greater control over the therapeutic environment.



Additionally, because VRET is an immersive and interactive therapy it has a high potential
for increasing emotional involvement in the therapy process and allowing the patient to have
a more realistic and individualized exposure to anxiety provoking stimuli. Therefore, this may
lead to higher rates of patient adherence to treatment, greater acceptability by patients, and
lower drop-out rates from psychotherapy. Furthermore, VRET creates new access points for
treatment by providing patients with an alternative to in vivo exposure when they cannot or
do not wish to engage in this modality thereby removing barriers such as fear, stigma, or
logistical constraints.

Emerging evidence also indicates that virtual reality exposure therapy (VRET) may positively
impact patients' quality of life in addition to reducing symptoms. Studies have documented
improvement in aspects of everyday functionality, social interaction, and well-being, so it is
plausible that the effects of VRET go beyond symptom control and extend to the overall
health and functioning of patients. This suggests that VRET may serve both as an intervention
that targets the symptoms of a disorder as well as a modality of treatment that contributes to
improving the holistic health of patients.

However, there are still many unanswered questions regarding the effectiveness and technical
details of how VRET works. For example, the majority of research literature to date shows
large variability (heterogeneity) in methodology, small study sample sizes, and a lack of long-
term follow-up data. Additionally, the high cost of implementation, the technology caseload,
and access to VRET may limit its clinical application in some settings. Therefore, continued
research is needed that includes not only large, randomized controlled trials but also longer-
reaching studies to yield results that will continue to build the scientific evidence and define
VRET's position within standardized treatment protocols.

Overall, VRET demonstrates strong potential as a treatment option for those with anxiety
disorders and has the ability to enhance and make more accessible treatment for all anxiety
disorder patients. As technology advances and as more clinical evidence is generated, VRET
could become an integral part of psychiatric care by producing significant changes in both
symptom reduction and improved quality of life for individuals.
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