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Abstract - This review tries to examine the benefits and limitations of virtual reality for the future of psychological
treatments for treating phobias. The papers used were researched during the last 10 to 15 years across various
databases to compare the results and use of traditional methods to treat phobias. The pros of VRET is its capacity to
create a safe exposure experience through creation of relatively regulated immersive environments It also has the
capacity for automated and self guided VRET which can expand accessibility and can pass the obstacles such as
financial and geographic constraints although more research is required.
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I. INTRODUCTION dizziness), avoidance of feared situations, and
intrusive fear-related thoughts (Hofmann et al,
2012). Causes are multifactorial, involving genetic
vulnerability, environmental conditioning, and
cognitive biases. For example, direct traumatic
experiences, vicarious learning, and informational
transmission (e.g., learning fears from parents)
contribute to the development of phobias (Mineka
& Zinbarg, 2006).

Definition and Overview of Phobia

Phobias are defined as marked and persistent fears
that are excessive or unreasonable, cued by the
presence or anticipation of a specific object or
situation (American Psychiatric Association, 2013).
They are classified as anxiety disorders and are
distinguished by significant distress or avoidance

that interferes with daily functioning. Th tical Models of Phobi
eoretical Models of Phobia

Several models explain the development and
maintenance of phobias.

Phobias have long been studied within psychology,
with multiple theories attempting to explain how
they develop and why they persist.

There are three major classifications of phobias such
as specific phobia, social anxiety disorder (formerly
social phobia), and agoraphobia (LeBeau et al,
2010). Specific phobias involve fear of discrete
stimuli such as animals, natural environments (e.g.,
heights, storms), blood-injection-injury situations, or
situational factors like flying or driving. Social anxiety
disorder is characterized by fear of social or
performance situations, while agoraphobia involves
fear of being in situations where escape may be
difficult or help unavailable (APA, 2013).

Classical Conditioning Theory

One of the earliest explanations came from classical
conditioning. Phobias can arise when a neutral
stimulus (e.g., a dog) becomes paired with an
aversive event (e.g., being bitten), leading to a
conditioned fear response (Watson & Rayner, 1920).
Over time, the neutral stimulus alone elicits intense

Signs, Symptoms, and Causes of Phobias i
fear, even in the absence of real danger.

The symptoms of phobias include marked anxiety,
physiological arousal (e.g., palpitations, sweating,
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Operant Conditioning and Avoidance Learning

Mowrer’s two-factor theory (1960) explained phobia
maintenance through operant conditioning.
Avoidance behaviors reduce anxiety temporarily,
which negatively reinforces the avoidance, making
the fear stronger. For example, someone with a fear
of heights may avoid tall buildings, which brings
relief but also prevents disconfirmation of their fear.

Cognitive-Behavioral Models

Cognitive  theories emphasize the role of
maladaptive thinking patterns. Beck (1976)
suggested that individuals with phobias often hold
catastrophic beliefs, such as “If | speak in public, | will
embarrass myself completely.” These cognitive
distortions contribute to the persistence of irrational
fears and avoidance behaviors.

Emotional Processing Theory

Foa and Kozak (1986) argued that fear is encoded in
memory structures containing information about
stimuli, responses, and meanings. Phobias persist
when these structures remain unmodified. Effective
therapy works by activating these fear structures and
introducing corrective information, leading to
emotional processing and long-term change.

Inhibitory Learning Theory

Recent models highlight that exposure therapy does
not erase fear memories but creates new safety
associations that inhibit old fear responses (Craske et
al.,, 2014). For instance, repeated safe exposures to a
feared situation (like flying) help develop a
competing memory that “flying can be safe,” which
competes with the old fear memory.

Virtual Reality: Definition and Relevance

Virtual Reality (VR) refers to “the use of computer
technology to create the effect of an interactive
three-dimensional world in which the objects have a
sense of spatial presence” (Slater & Sanchez-Vives,
2016, p. 2). In clinical psychology, VR is applied to
simulate real-life scenarios in controlled digital
environments, allowing safe and systematic
exposure to feared stimuli. This makes VR
particularly relevant in phobia treatment, as it
bridges gaps between theoretical models of fear and
practical therapeutic applications (Carl et al., 2019).

Theoretical Background for VRET

Virtual Reality Exposure Therapy (VRET) is grounded
in essential learning and cognitive frameworks. It
uses immersive digital environments to support
therapeutic transformation. Two key models
Emotional Processing Theory (EPT) and the Inhibitory
Learning Model offer distinct explanations for how
exposure therapy facilitates recovery.

Emotional Processing Theory, introduced by Foa and
Kozak (1986), explains that fear is maintained
through a structured memory network. This network
includes elements such as the feared stimulus,
emotional and physiological reactions, and
maladaptive interpretations. For exposure to be
effective, EPT proposes three conditions: (a)
activation of the fear network, (b) noticeable
reduction in fear within the session (habituation),
and (c) a decline in fear between sessions. These
processes allow for new, non-threatening
information to be integrated, gradually transforming
the original fear response.

In contrast, the Inhibitory Learning Model argues
that exposure does not erase the original fear
memory. Instead, it helps form new, non-fear-based
associations that inhibit the expression of fear. This
model emphasizes the importance of learning to
tolerate anxiety rather than eliminate it altogether.
One of VRET's unique advantages is its ability to
foster presence the psychological experience of
being physically located within the virtual setting.
This sense of presence enhances emotional
engagement with feared stimuli, which is critical for
meaningful therapeutic work. Although studies differ
on whether increased presence always leads to
better outcomes, factors such as spatial presence,
perceived realism, and user involvement consistently
support successful exposure through fear activation
and expectation violation.

Integrating Self-Efficacy Theory with traditional
exposure models adds further depth to our
understanding of VRET's impact. By offering
repeated, safe exposure to anxiety-provoking
situations in a virtual world, VRET enhances a
person’s confidence in managing their fears.
Research increasingly shows that boosting self-



Jeeya tayare, International Journal of Science, Engineering and Technology,

2025, 13:6

efficacy is closely tied to reduced anxiety and
meaningful behavioral change.

Additionally, core behavioral principles, classical
conditioning, extinction, and habituation remain the
backbone of VRET. By repeatedly confronting feared
stimuli  within a controlled VR environment,
individuals experience a decrease in fear over time,
following the traditional pattern of fear extinction,
but within safer and more adaptable settings.

Overall, the success of VRET is influenced by several
interacting mechanisms: immersive  presence,
cognitive and emotional learning models, increased
confidence through self-efficacy, and behavioral
adaptation via habituation. These overlapping
factors illustrate why VRET has become a powerful
and practical alternative to traditional methods for
treating phobias.

Causes

The adoption of Virtual Reality (VR) in phobia
treatment largely stems from the shortcomings of
conventional therapies and the distinct benefits that
VR offers. Traditional exposure therapy, though
effective, often presents logistical and ethical
barriers. Creating real-life exposure scenarios such as
flying in a plane, interacting with spiders, or standing
on a high ledge can be difficult, expensive, and
potentially unsafe (Emmelkamp et al, 2002).
Additionally, many clients avoid these therapies due
to intense anxiety, resulting in high dropout rates
(Garcia-Palacios et al., 2007).

VR addresses these challenges by offering digitally
simulated environments that replicate feared
situations with a high degree of realism and control.
These environments can be adjusted in intensity and
duration, allowing for precise exposure tailored to
individual needs (Carl et al., 2019).

Another major advantage of VR lies in its ability to
increase engagement through presence the
subjective feeling of "being there" in the virtual
world (Slater & Sanchez-Vives, 2016). This

immersive quality enables VR to evoke real
emotional and physiological responses, which are

crucial for effective exposure therapy. Moreover,
therapists can easily control and modify the
exposure  scenarios, progressively increasing
difficulty in ways that would be challenging or
impossible in real-life contexts (Maples-Keller et al,,
2017).

Lastly, the increasing accessibility and affordability of
VR devices has supported its rise in therapeutic
settings. Lightweight headsets and mobile
applications now allow exposure therapy to be
offered in clinics and even remotely. This makes
treatment available to individuals who otherwise
might not access traditional therapy (Freeman et al.,
2017). Altogether, the rise of VR in treating phobias
is driven by practical, psychological, and
technological factors including improved patient
compliance, therapist control, and theoretical
alignment with exposure principles

History

Virtual Reality (VR) technology began to take shape
during the mid-20th century, with early efforts aimed
at crafting immersive sensory experiences. One of
the earliest known contributions came from Morton
Heilig, who developed the "Sensorama" in 1962 a
device that aimed to simulate real-world experiences
using visuals, sound, smell, and motion (Heilig,
1962).

Following this, Ivan Sutherland created the first
head-mounted display known as the “Ultimate
Display” in the late 1960s. This marked the first step
toward interactive, computer-generated 3D
environments (Sutherland, 1968).

Progress continued through the 1980s and 1990s,
driven by improvements in computer graphics and
processing power. Research institutions and
companies began developing more advanced
headsets and data gloves, enabling deeper user
interaction in virtual environments (Burdea &

Coiffet, 2003). VR technology also began to find real-
world applications such as flight simulators for pilot
training and virtual surgery modules for medical
students demonstrating its potential for education
and skill development.
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By the early 2000s, VR technology started to reach
the general public. Improvements in display quality,
motion tracking, and software made VR viable for
applications beyond research, including
entertainment, education, and healthcare (Lanier,
2017).

In the present day, VR has become more affordable,
portable, and immersive than ever. Popular systems
such as the Oculus Rift, HTC Vive, and PlayStation VR
have brought virtual experiences to a broad
audience. In the context of mental health, VR is now
being recognized as a valuable therapeutic tool,
particularly in the treatment of phobias. By safely
replicating feared situations with high realism and
precise control, VR provides a middle ground
between imagined exposure and real-world
encounters (Maples-Keller et al., 2017). It allows
clients to face their fears in a secure, adjustable, and
engaging environment, paving the way for more
accessible and effective interventions

Importance of Reviewing the Topic

Phobias are among the most known anxiety
disorders, yet many individuals remain untreated
due to the limitations of conventional exposure
therapy, such as practical barriers, high dropout
rates, and restricted access to specialized care.
Virtual Reality Exposure Therapy (VRET) offers a
novel alternative, creating immersive environments
that make treatment more controlled, flexible, and
engaging. Reviewing this topic is important because
it integrates insights from both psychology and
technology, highlighting how VR can reshape
therapeutic practice. It also allows us to evaluate
whether VR interventions are merely a substitute for
in vivo exposure or a transformative tool that
expands access and enhances treatment outcomes.

Objectives of the Review

This review aims to synthesize current research on

the use of VR in phobia treatment with three key

objectives:

e To examine how VR-based simulation projects
are designed and applied in the treatment of
phobias.

e To identify the benefits and challenges
associated with using VR in therapeutic contexts.

e To assess how VR research contributes to
broader advancements in  psychological
interventions and future mental health care
practices.

Il. Methodology

A search strategy in a structured way was used to
collect studies that focus on the role of virtual reality
in dealing and managing phobias. For this both
psychological and technological aspects were
considered. The articles were collected using
websites like pubmed, PSYCinfo, google scholar, IEEE
Xplore and the ACM digital library these can be
helpful in covering aspects like clinical behavioural
and industrial research. There are a set of keywords
used to search articles like phobia virtual reality and
VRET. The inclusion criteria is about selecting the
articles that have been reviewed and published in
English and checking whether it is within 10-15 years
of research gap. The studies should be selected if it
has focused on VR treatment and any kind of
phobias and it should be related to clinical. Through
these we are able to find studies related to virtual
reality which could be helpful in the clinical and
technological usages.

Virtual Reality in Phobia Treatment

Carl et al. (2019) conducted a meta-analysis of 30
studies with over 1,000 participants who experienced
a range of anxiety-related disorders, including
specific phobias, PTSD, and social anxiety. The
findings demonstrated that Virtual Reality Exposure
Therapy (VRET) was significantly more effective than
waitlist or placebo controls and was as effective as
traditional in vivo exposure therapy. This highlights
VR's growing relevance in the treatment of phobias
and related conditions. However, the review also
noted methodological inconsistencies, as VR
systems varied widely across studies, and there was
limited evidence on the long-term effectiveness of
VRET due to a lack of follow-up assessments (Carl et
al, 2019).

Schmied-Kowarzik and Paelke (2021) investigated
the role of visual realism in VR exposure therapy for
acrophobia (fear of heights). VR has become more
accessible for clinical use, it can help in patients with
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phobias and in this study they've focused on
acrophobia. The most effective form of the VR
therapy is the sense of presence, or the feeling of
“being there,” which has been linked to stronger
emotional and physiological responses during
exposure (Slater & Wilbur, 1997). Schmied-Kowarzik
and Paelke study of 36 participants found that
participants with acrophobia experienced high levels
of presence regardless of the realism level. This
suggests that VR therapy, especially in treating
phobias, hyper-realistic environments, is not
necessary to provoke effective responses. This
finding helps in effective and less cost of treatment
options in VR focused psychological therapy.

Gamified VRET for Arachnophobia (2025). A recent
pilot study explored the potential of gamified Virtual
Reality Exposure Therapy (VRET) in reducing
arachnophobia symptoms (Oztiirk & Erdem, 2025).
Twenty-five participants engaged in immersive,
game-like VR sessions where exposure was delivered
interactively. Assessments using the Fear of Spiders
Questionnaire (FSQ), the Spider Phobia
Questionnaire (SPQ-15), and a Behavioral Approach
Test (BAT) showed significant reductions in self-
reported fear and avoidance behaviors from baseline
to post-treatment, with improvements maintained at
a two-week follow-up. These findings highlight the
promise of gamification for enhancing engagement
and therapeutic impact in VRET, although larger
randomized controlled trials are necessary to
confirm efficacy.

The randomized controlled trial by Raghav et al.
(2016) investigated the efficacy of Virtual Reality
Exposure Therapy (VRET) for treating dental phobia.
This single-blind study involved 30 adult participants
(aged 18-50) diagnosed with dental phobia.
Participants were randomly divided into two groups:
the VRET group, which received exposure to
simulated dental environments using VR, and the
Informational Pamphlet (IP) control group. The
primary method involved assessing dental trait and
state anxiety using scales like the Modified Dental
Anxiety Scale (MDAS) and Visual Analogue Scale
(VAS), measured at baseline, post-intervention, and
up to a six-month follow-up. The study found that
VRET was efficacious, showing a significant reduction

in anxiety scores and improved behavioral avoidance
in the VRET group, whereas the IP control group did
not show comparable improvements. This supported
VRET as a viable alternative for the treatment of
dental phobia
Benefits and of VR-Based
Interventions

Freeman et al. (2018) tested whether an automated
VR intervention could reduce acrophobia without
therapist involvement. In a randomized controlled
trial with 100 adults, participants in the VR condition
engaged with a virtual coach to gradually face
height-related challenges.

Challenges

Results indicated significant reductions in fear of
heights that were maintained over time, with
participants reporting high levels of engagement
and satisfaction. This study underscores the benefits
of VR in enhancing accessibility and reducing
reliance on therapists, while also improving patient
involvement (Freeman et al., 2018). Nonetheless, its
scope was limited to one type of phobia, raising
questions about generalizability to other anxiety
conditions.

Donker et al. (2019) evaluated the effectiveness of a
self-guided virtual reality based cognitive behavioral
therapy (VR-CBT) application for acrophobia. In a
randomized controlled trial with 193 adults
experiencing fear of heights, participants were
allocated to either a VR-CBT app group or a waitlist
control group for a three-week intervention.
Outcomes, measured through the Acrophobia
Questionnaire and the Behavioral Avoidance Test,
showed that the VR-CBT group experienced
significant symptom reduction, with effects
maintained for up to three months. The study’s
strengths include its large sample size and scalable,
self-directed intervention; however, reliance on self-
report measures and focus on a single phobia limit
the generalizability of findings.

Carlbring et al. (2017) discusses the development of
state-of-the-art Virtual Reality Exposure Therapies
(VRET) for anxiety disorders using readily available
consumer hardware platforms.
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The primary benefit of this approach is significantly
increased accessibility and scalability, as it drastically
lowers the cost and logistical barriers associated with
traditional, specialized clinical VR systems,
potentially expanding effective treatment to a wider
population. However, the authors also highlight key
challenges, including ensuring the necessary clinical
validity and technical fidelity of consumer-grade
environments—which must be realistic and reliable
enough to provoke therapeutic anxiety responses—
and the need to establish standardized design
considerations and clinical guidelines to successfully
integrate these next-generation tools into routine
mental health practice.

l1l. METHODOLOGICAL INSIGHTS FROM
EXISTING RESEARCH

Kwon and Lee (2021) reviewed 36 experimental and
quasi-experimental studies on the use of VRET for
anxiety disorders. Their analysis showed that VRET
was moderately to highly effective, particularly when
integrated with Cognitive Behavioral Therapy (CBT).
Importantly, the review emphasized that participants
experienced higher immersion and engagement in
VR settings compared to traditional methods,
supporting the theoretical role of presence in
therapeutic effectiveness. However, the review
highlighted notable methodological challenges,
including variations in study quality, differences in
VR systems, and a lack of standardized treatment
protocols (Kwon & Lee, 2021). These methodological
gaps make it difficult to establish universal
guidelines for VRET.

Elphinston et al. (2023) conducted a systematic
review to examine the current evidence for VR-based
psychological interventions targeting driving phobia.
VR gives a controlled, immersive environment that
can involve anxiety-provoking situations safely and
it can help in treating specific phobias. The
application of VR to driving phobia, especially
among individuals recovering from motor vehicle
crashes (MVCs), has got limited attention. The
psychological consequences often include PTSD,
avoidance behaviors, and impaired functional
mobility, and can improve through VR-based
interventions. The review found strong evidence

suggesting that VR interventions are both feasible
and acceptable to users with driving-related fears.
The use of VR was associated with positive outcomes
such as reduced avoidance behaviour. Here, the
review emphasizes the urgent need for trials to
standardize diagnostic criteria and outcome
measures to establish the clinical efficacy of VR for
this population.

VRET vs. EMDR in Adolescent Acrophobia (2022) In a
randomized controlled trial, Ghanbari et al. (2022)
compared Virtual Reality Exposure Therapy (VRET),
Eye Movement Desensitization and Reprocessing
(EMDR), and a waiting-list control in adolescent girls
with acrophobia. Both active treatments produced
large, significant reductions in fear of heights and
anxiety sensitivity, with effect sizes exceeding d =
1.0, whereas the control group showed minimal
changes.

Importantly, both VRET and EMDR were equally
effective, supporting VRET as a viable intervention
for adolescents with phobia-related symptoms. This
trial underscores the value of VR interventions in
youth populations and demonstrates their potential
parity with established therapies.

Schroeder et al. (2023) conducted a systematic
review and meta-analysis of 17 randomized
controlled trials involving 827 participants with
different anxiety disorders to examine the
effectiveness of virtual reality (VR) interventions
compared to conventional treatments. Most
included studies employed head-mounted display
VR and assessed outcomes before and after
treatment. Findings indicated that VR produced a
large effect relative to passive control groups (e.g.,
waitlist), but only a small and non-significant effect
when compared with active treatments such as
standard therapy. While the review incorporated
several high-quality trials, substantial heterogeneity
across study designs and outcome measures
restricted the ability to draw consistent conclusions.

Clinical Implications and Future Directions

Smith et al. (2018) conducted a randomized
controlled trial published in The Lancet Psychiatry
with 100 adults experiencing acrophobia, testing an
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automated VR intervention guided by a virtual
coach. The study found large and sustained
reductions in fear of heights compared to the control
group, demonstrating that VR can be effective even
without direct therapist involvement. This highlights
important clinical implications: VR can reduce
barriers to access, lower treatment costs, and
increase scalability by delivering therapy through
automated programs. At the same time, limitations
such as short follow-up periods and focus on a single
phobia suggest the need for more research on
generalizability and long-term effectiveness. These
findings indicate that the future of VR in therapy lies
in developing standardized, accessible, and widely
applicable interventions that can complement or
even substitute traditional exposure therapy.

Discussion

The present review aimed to evaluate the
effectiveness of Virtual Reality Exposure Therapy
(VRET) in treating anxiety and phobic disorders by
synthesizing evidence from three key studies. Across
the reviewed literature, VRET  consistently
demonstrated positive therapeutic outcomes,
though the strength and scope of evidence varied.
Raghav et al. (2016) provided controlled
experimental evidence, showing that VRET was
superior to informational interventions in reducing
dental phobia, while Carlbring et al. (2017)
synthesized findings from multiple randomized
controlled trials, confirming VRET's robust efficacy
across a range of anxiety disorders but also noting
barriers of cost and technical demands. Building on
this foundation, Freeman et al. (2018) introduced
automated VR treatment models, emphasizing
scalability and accessibility. Taken together, these
studies reflect a developmental progression in the
field, from efficacy trials in specific contexts toward
broader considerations of clinical integration and
accessibility.

A critical analysis of these studies reveals notable
methodological strengths alongside important
limitations. Raghav et al. (2016) employed a
randomized controlled design that strengthened
causal inferences but was limited by its small,
narrowly defined sample. Carlbring et al. (2017),
while providing a valuable overview of more than 20

trials, relied on narrative synthesis, which may have
introduced bias in study selection and interpretation.
Freeman et al. (2018) contributed to the field's
innovation by exploring therapist-free interventions,
yet this raises concerns about reduced therapeutic
alliance and long-term adherence. More broadly, the
reviewed literature suffers from insufficient
standardization of protocols, limited examination of
cross-cultural populations, and a lack of longitudinal
follow-up,  which  together  constrain  the
generalizability and durability of findings.

Despite these limitations, emerging trends point
toward greater feasibility and integration of VRET
into mainstream mental health care. The shift from
costly, resource-intensive systems to consumer-
based VR platforms reduces barriers to adoption and
increases accessibility across diverse clinical settings.
Furthermore, the movement toward automated and
scalable VR interventions reflects an effort to address
workforce shortages and expand treatment reach.

Practically, these findings suggest that clinicians may
use VRET as an adjunct to traditional therapies to
improve patient engagement, while policymakers
and health systems can leverage consumer
technology to provide cost-effective mental health
solutions.  Future research should prioritize
standardizing intervention protocols, evaluating
long-term effectiveness, and ensuring cultural
adaptability so that VRET can mature into a widely
accessible and evidence-based therapeutic option.

IV. CONCLUSION

Virtual reality exposure (VRE) therapy has become an
increasingly powerful and innovative intervention for
anxiety-related disorders.

Over the past 20 years, evidence has consistently
demonstrated its effectiveness in treating phobias
such as flight, height, and public performance fears
(Maples-Keller et al., 2017; Botella et al., 2017).

Its main strength lies in creating immersive,
controlled, and repeatable exposure experiences,

offering greater treatment efficiency and flexibility
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for clinicians to tailor interventions to individual
needs.

Recent research has expanded its use beyond simple
phobias. For example, Lindner et al. (2022) found
that interventions targeting public performance
anxiety led to significant long-term improvements,
with independent interventions proving as effective
as therapist-guided ones. This highlights VRE's
potential to make psychiatric care more accessible.
Similarly, Horigoma et al. (2023) showed that VRE
effectively reduces symptoms in social anxiety
disorder, with improvements lasting up to six
months.

However, limitations remain. Many studies have
small sample sizes, short-term interventions, or
single-site designs, reducing generalizability. The
absence of standardized VR protocols also makes it
difficult to establish universal treatment guidelines.
Long-term outcomes and relapse prevention require
further investigation.

Overall, this promising combination of psychological
science and technology provides a safe, engaging,
and flexible exposure environment—an excellent
complement to traditional cognitive behavioral
therapy. Although more large-scale studies are
needed to standardize protocols and enhance
clinical recommendations, current data indicate that
VRE is an effective, accessible, and appealing tool for
treating anxiety disorders.
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