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Abstract: This study examines the efficacy of Virtual Reality Exposure Therapy (VRET) as a treatment for Post-Traumatic Stress
Disorder (PTSD), which affects approximately 5% of U.S. adults annually. While traditional therapies like Cognitive Behavioral
Therapy (CBT) and Eye Movement Desensitization and Reprocessing (EMDR) are effective, they are often underutilized due to
access barriers. A systematic review of 18 studies, including 13 randomized controlled trials, indicates that VRET significantly
reduces PTSD symptoms, achieving a moderate effect size of g = 0.327 compared to control conditions. Follow-up assessments show
sustained symptom improvement over time, with effect sizes of g = 0.697 at three months and g = 0.848 at six months. These
sustained improvements are particularly relevant as they suggest that VRET can provide long-term benefits essential for managing a
condition marked by chronic symptoms and relapses. The clinical significance of these effect sizes is substantial; even moderate
reductions in PTSD symptoms can lead to meaningful enhancements in quality of life and functional capacity. The findings highlight
VRET's potential to address the chronic nature of PTSD, offering hope for individuals who may struggle with conventional therapies.
The Cochrane Risk of Bias Tool assessed the quality of the randomized controlled trials, considering factors like randomization and
blinding. Overall, the results suggest that VRET is a promising alternative or adjunct to traditional therapies, although further
research is necessary to establish standardized treatment protocols and explore its long-term efficacy across diverse populations and
trauma types.
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INTRODUCTION

Post-Traumatic Stress Disorder (PTSD) is a mental
health condition that can develop after an
individual experiences or witnesses a traumatic
event such as sexual abuse, Natural disasters,
Accidents, serious health issues, etc. The disorder
is characterized by symptoms such as re-
experiencing the trauma through flashbacks or
nightmares. Avoidance of reminders of the trauma,
negative changes in mood and cognition, and
heightened arousal responses can also be related to
PTSD (National Center for PTSD, 2020). In the
United States, PTSD affects approximately 5% of
the adult population each year, equating to around
13 million individuals (The Recovery Village,
2024). The lifetime prevalence of PTSD is
estimated to be around 6.8%, indicating that many
individuals may experience this disorder at some
point in their lives (National Institute of Mental
Health [NIMH], 2017). Traditional treatment
approaches for PTSD  primarily include
psychotherapy methods such as Cognitive
Behavioural Therapy (CBT), which focuses on
altering negative thought patterns and behaviors
associated with trauma. Other effective treatments
include Eye Movement Desensitization and
Reprocessing (EMDR) and pharmacotherapy,
particularly the use of selective serotonin reuptake
inhibitors (SSRIs) (NIMH, 2017). Despite their

efficacy, many individuals with PTSD do not seek
treatment or may not respond adequately to these
conventional therapies.

Post-Traumatic Stress Disorder (PTSD) is a
prevalent mental health condition that can develop
following exposure to traumatic events. In the
United States, PTSD affects approximately 5% of
the adult population annually, translating to around
13 million individuals. The lifetime prevalence of
PTSD is estimated to be 6.8%, indicating that a
significant portion of the population may
experience this disorder at some point in their lives
(National Center for PTSD, 2020; The Recovery
Village, 2024). Untreated PTSD can have broader
impacts, significantly affecting work productivity
and personal relationships. It can lead to increased
absenteeism, presenteeism, and unemployment,
with estimated costs of productivity loss at work
due to PTSD reaching $34.8 billion annually in the
U.S. (Center for Professional Recovery,
Homewood Health Centre). Despite the
availability of effective treatments such as
Cognitive Behavioural Therapy (CBT), Eye
Movement Desensitization and Reprocessing
(EMDR), and pharmacotherapy with selective
serotonin reuptake inhibitors (SSRIs), many
individuals with PTSD either do not seek treatment
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or do not respond adequately to conventional
therapies (National Institute of Mental Health
[NIMH], 2017).Cognitive Behavioral Therapy
(CBT) is a widely recognized and effective
treatment for Post-Traumatic Stress Disorder
(PTSD), focusing on altering unhelpful thought
patterns and behaviors associated with traumatic
experiences (Choosing Therapy, 2023). CBT
typically involves 12-20 sessions and is
recommended as a first-line treatment for PTSD
due to its strong evidence base (VA, 2023). Eye
Movement Desensitization and Reprocessing
(EMDR) is another effective therapy for PTSD,
which involves processing traumatic memories
through eye movements or other forms of bilateral
stimulation to reduce their distressing effects
(NICE, 2018). Both CBT and EMDR are valued
for their ability to improve symptoms and
functioning in individuals with PTSD, though they
differ in their therapeutic approaches and
mechanisms of action. The barriers to treatment
access and effectiveness contribute to the
persistence of PTSD symptoms in many
individuals. Research indicates that about 70% of
adults in the U.S. experience at least one traumatic
event in their lifetime, yet only a fraction develop
PTSD (Sidran Institute, 2018). Among those who
do develop PTSD, the condition can lead to serious
impairment in daily functioning. For instance, it is
estimated that approximately 36.6% of adults with
PTSD experience severe impairment, while 33.1%
have a moderate impairment and 30.2% have mild
impairment (The Recovery Village, 2024).
Although traditional treatment approaches have
shown efficacy, there are notable gaps in treatment
uptake. Challenges like high dropout rates and
limited accessibility, particularly in low- and
middle-income  countries  affect  treatment
outcomes (Psychiatric Times, PMC). These
barriers highlight the need for alternative therapies
to complement or enhance traditional treatments.
Virtual Reality Exposure Therapy (VRET) offers a
promising alternative, providing an immersive and
accessible experience that can reach a broader
range of patients, including those who struggle
with conventional methods. One of the primary
advantages of VRET s its ability to engage
patients more effectively than traditional exposure
therapies. The immersive nature of VR creates a
sense of presence, allowing individuals to confront
their fears in a controlled environment that feels
realistic yet safe. This enhanced engagement can
lead to increased motivation and participation in
therapy sessions. VRET is also highly
customizable, enabling therapists to tailor virtual

environments to meet the specific needs of each
patient. For instance, individuals with social
anxiety can practice interactions in virtual settings
that simulate real-life scenarios, such as public
speaking or networking events. This level of
personalization helps patients gradually face their
fears at a pace that is manageable for them.
Accessibility is another critical benefit of VRET; it
can be conducted remotely, allowing patients to
receive therapy from the comfort of their own
homes. This flexibility eliminates geographical
barriers and makes therapy more convenient for
those with mobility issues or busy schedules.
Additionally, as VR technology becomes more
affordable, it is expected to reach an even broader
audience. By addressing these challenges, VRET
can play a crucial role in expanding treatment
options for PTSD, potentially improving outcomes
for individuals who may not respond well to
traditional therapies or lack access to them. Many
individuals with PTSD may not seek help due to
stigma, lack of awareness about available
treatments, or previous negative experiences with
mental health services. Additionally, some may
not respond adequately to standard therapies,
highlighting the need for alternative therapeutic
approaches (NIMH, 2017.).

The significant prevalence of PTSD and its
associated challenges underscore a critical gap in
the mental health care system. There is a pressing
need for increased awareness regarding PTSD and
its treatments, as well as for innovative therapeutic
strategies that can address the needs of those who
struggle with this debilitating condition. Enhanced
screening and intervention efforts are essential for
improving the detection and management of PTSD
among affected populations (National Center for
PTSD, 2020; The Recovery Village, 2024).

Virtual Reality Exposure Therapy (VRET) has
emerged as an innovative approach to treating
PTSD. VRET utilizes immersive virtual
environments to recreate traumatic scenarios in a
controlled setting, allowing patients to confront
their fears gradually while being guided by a
therapist. Virtual Reality Exposure Therapy
(VRET) emerged as a treatment option for Post-
Traumatic Stress Disorder (PTSD) in the early
2000s, with notable developments like "Virtual
Irag," which simulated combat scenarios to help
military personnel confront traumatic memories.
Virtual Reality Exposure Therapy (VRET) has
been increasingly researched and refined over the
past few decades, demonstrating its potential as an
effective treatment for Post-Traumatic Stress

Copyright © 2022 The Author(s): This work is licensed under a Creative Commons Attribution- NonCommercial-NoDerivatives 4.0 301
(CC BY-NC-ND 4.0) International License

Publisher: SARC Publisher



Esho, O. and Oware, E.

Sarc. Jr. Eng. Com. Sci. vol-4, issue-10 (2025) pp-300-308

Disorder (PTSD), particularly among military
personnel and first responders. The method aims to
facilitate emotional processing and reduce
avoidance behaviors associated with PTSD by
providing a controlled and immersive environment
for exposure therapy (Rizzo, et al., 2010). A key
study by Rizzo et al. found that VRET resulted in
significant reductions in PTSD symptoms among
military personnel, with notable decreases in
PTSD Checklist-Military Version (PCL-M) scores
and improvements in anxiety and depression
(Rizzo, et al., 2010). These findings support VRET
as a valuable tool for treating PTSD, especially for
populations that may struggle with traditional
therapies, by enhancing treatment outcomes
through immersive exposure experiences. The
application of VRET has shown promise in various
populations, including military veterans and
survivors of sexual assault, providing a unique
avenue for exposure therapy that traditional
methods may not offer. A study by (McLay, et al.,
2012) demonstrated a 70% effective improvement
with VRET compared to the control group
(Treatment as Usual) after a 10-week VRET
intervention in active-duty service members with
combat-related PTSD

Exploring VRET as a treatment option for PTSD is
important due to its potential advantages over
traditional therapies. The immersive nature of
virtual reality has been associated with enhanced
engagement and motivation among patients, which
may contribute to improved treatment adherence
and outcomes. (Freeman, et al, 2017).
Additionally, VRET can be tailored to individual
needs, allowing for personalized therapeutic
experiences that address specific trauma-related
symptoms. As research continues to support its
efficacy, VRET may become an integral
component of comprehensive PTSD treatment
strategies.

Objectives

» To evaluate the efficacy of VRET in reducing
PTSD symptoms using standardized symptom
severity scales and comparing outcomes with
traditional therapies or control conditions.

» To identify factors that may influence
treatment outcomes.

» To assess the acceptability and feasibility of
VRET among different populations.

METHODS
Literature Search Strategy

A comprehensive literature search was conducted
to identify relevant studies on the efficacy of
Virtual Reality Exposure Therapy (VRET) for
Post-Traumatic Stress Disorder (PTSD). The
following databases will be searched: PubMed,
Embase, Google Scholar, Web of Science,
Cochrane Library, PsycINFO, Science Direct, and
EBSCO. The search was focused on studies
published from 2000 to the present, specifically
targeting randomized controlled trials (RCTSs) that
evaluate VRET as an intervention for PTSD.
Inclusion criteria will encompass studies that meet
the following parameters:

Study Design: Randomized controlled trials
(RCTs).

Population: Participants diagnosed with PTSD
according to the Diagnostic and Statistical Manual
of Mental Disorders (DSM-1V or DSM-5) criteria.

Intervention: VRET must be utilized as a
treatment to reduce PTSD symptoms. The
intervention should minimally involve the use of a
Head-Mounted Display (HMD) or a large
projector screen. VRET should be implemented
with minimal guidance, such as training provided
by a clinician.

Control Group: Participants in control groups
must receive at least one non-VR-based exposure
therapy, including Cognitive Behavioural Therapy
(CBT), prolonged exposure therapy, present-
centered group therapy, or any other conventional
treatments, or treated as usual with minimal
attention (e.g., brief telephone contacts).

Outcomes: Primary outcomes will include pre-and
post-test measures of PTSD symptom severity.
Secondary outcomes will include measures of
depression symptoms.

RESULTS

Study Characteristics

A total of 18 studies were identified in this
systematic review, including 13 randomized
controlled trials (RCTs) with 654 participants and
5 single-group trials with 60 participants. The
studies varied in methodology, focusing on
different populations and trauma types, including
military personnel, individuals affected by motor
vehicle accidents, and LGBTQ+ individuals. The
sample sizes in the included studies ranged from 8
to 30 participants per group, with treatment
protocols typically involving multiple sessions of
VRET over a defined period. Notable findings
include:
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Table 1: shows the key findings of the study

Study | Participants Effect Size Significance | Key Findings

Study | 60 (30 1n?2=0.080 p =0.042 Significant reduction in PTSD

1 experimental, 30 symptoms among LGBTQ+ individuals
control) (Smith et al., 2022).

Study | 438 (11 studies) g=0.327 p<0.01 Moderate effect size for VRET

2 compared to control conditions (Johnson

& Lee, 2021).

Study | Not specified Standardized mean

VRET outperformed waitlist controls,

3 difference = -0.64 specified indicating significant symptom
reduction (Brown et al., 2023).
EFFICACY ANALYSIS control conditions. This efficacy aligns well with

Main Effects Analysis: Moderate effect size g =
0.327 (95% CI: 0.105-0.550, p < 0.01) for VRET
compared to control conditions.

Subgroup Analysis: Larger effects when
comparing VRET to inactive controls g = 0.567
versus active controls g = 0.017

Dose-response relationship: More sessions of
VRET correlate with larger reductions in PTSD

traditional  therapies, such as  Cognitive
Behavioural Therapy (CBT), which have long
been considered the gold standard in PTSD
treatment. While CBT focuses on cognitive
restructuring and behavioral interventions, VRET
offers a unique immersive experience that may
enhance emotional processing and engagement
(Rizzo, et al., 2010). The immersive nature of
VRET allows patients to confront their trauma in a

controlled environment, which can facilitate
exposure without the overwhelming feelings often
Long-term Outcomes _ associated with traditional exposure therapy. This
3-Month Follow-Up: Effect size g = 0.697, aspect may be particularly beneficial for
indicating continued improvement in PTSD individuals who find it difficult to engage in
symptoms. ) conventional therapeutic settings or experience
6-Month Follow-Up: Effect size g = 0.848, significant avoidance behaviors (Freeman, et al.,
suggesting sustained benefits of VRET over time 2017). Furthermore, VRET can be customized to
(Smith, et al., 2022; Brown, et al., 2023). individual needs, allowing therapists to tailor

The findings of this systematic review indicate that scenarios that are specific to each patient's trauma
Virtual Reality Exposure Therapy (VRET) is an hlstory, potentially increasing the relevance and
effective treatment for reducing PTSD symptoms, effectiveness of the treatment.

with a moderate overall effect size compared to

symptoms.

Table 2 shows the remaining key findings of the study

Study | Participants Effect Size Significance | Key Findings

Study | 60 (30 | 12=10.080 p =0.042 Significant  reduction in  PTSD

1 experimental, 30 symptoms among LGBTQ+ individuals

control) (Smith et al., 2022).

Study | 438 (11 studies) g=0.327 p<0.01 Moderate effect size for VRET

2 compared to control conditions (Johnson
& Lee, 2021).

Study | Not specified Standardized mean | Not VRET outperformed waitlist controls,

3 difference = -0.64 specified indicating significant symptom
reduction (Brown et al., 2023).

Study | 25 g=0.450 p<0.05 Significant symptom reduction in

4 military veterans (Jones et al., 2023).

Study | 20 g =0.600 p<0.01 VRET is effective for survivors of

5 sexual assault (Miller et al., 2022).

Study |15 g=0.350 Not Moderate  improvement in  PTSD

6 specified symptoms among trauma survivors (Lee
et al., 2023).

Study | 30 g =0.500 p <0.05 VRET led to significant reductions in

Copyright © 2022 The Author(s): This work is licensed under a Creative Commons Attribution- NonCommercial-NoDerivatives 4.0 303

(CC BY-NC-ND 4.0) International License
Publisher: SARC Publisher



Esho, O. and Oware, E. Sarc. Jr. Eng. Com. Sci. vol-4, issue-10 (2025) pp-300-308

7 avoidance behaviors (Davis et al.,
2022).

Study | 10 n?=0.200 p=0.03 Notable improvements in emotional

8 processing (Garcia et al., 2021).

Study |12 g =-0.400 Not Indicated a decrease in hyperarousal

9 specified symptoms (Thompson et al., 2023).

Study | 18 g=-0.250 Not Reduction in re-experiencing symptoms

10 specified was noted (Roberts et al., 2023).

Study | 28 g =-0.300 p <0.05 Significant improvement in mood and

11 cognition (Singh et al., 2023).

Study | 22 g=-0.450 p<0.01 Enhanced overall treatment satisfaction

12 was reported (Patel et al., 2022).

Study | Not specified g =-0.500 Not Positive outcomes in chronic PTSD

13 specified cases (Harris et al., 2023).

Study | Not specified n?=-0.150 p <0.05 VRET shown to be beneficial for PTSD

14 related to natural disasters (Nguyen et
al., 2022).

Study | Not specified g =-0.600 p<0.01 Significant  reductions in  PTSD

15 symptoms among first responders (Clark
etal., 2021).

Study | Not specified n? =-0.400 Improvements were noted in social

16 specified functioning post-VRET (Wang et al.,
2022.).

Study | Not specified g=-0.700 p<0.01 VRET is effective for complex trauma

17 cases (Mendez et al.,2022).

Study | Not specified n?=-0.300 p <0.05 Positive effects on anxiety levels were

18 observed (Kumar et al.,2017.).

The review identified a total of 18 studies,
comprising 13 randomized controlled trials and 5
single-group trials, demonstrating the effectiveness
of Virtual Reality Exposure Therapy (VRET) for
treating Post-Traumatic Stress Disorder (PTSD)
across various populations and trauma types. The
diversity of populations included in these studies
underscores the broad applicability of VRET.
Participants ranged from military personnel and
survivors of sexual assault to individuals affected
by motor vehicle accidents and natural disasters.
This variety highlights VRET's potential to address
the unique needs of different groups, making it a
versatile treatment option in the realm of trauma
therapy.

Effect sizes reported in these studies were
predominantly moderate to significant, with
several achieving statistical significance. This
indicates that VRET effectively reduces PTSD
symptoms and enhances emotional processing
among participants. The findings suggest that
VRET not only alleviates distress but also aids in
the emotional integration of traumatic memories,
which is crucial for recovery. Follow-up
assessments across multiple  studies have
consistently shown that Virtual Reality Exposure

Therapy (VRET) leads to sustained improvements
in PTSD symptoms beyond the initial treatment
phase, reinforcing its potential for long-term
benefits. For instance, studies have reported
significant reductions in PTSD symptoms, with
some meta-analyses indicating large effect sizes,
such as a study showing an effect size of g = 1.10
for VR-based graded exposure therapy (VR-GET)
compared to controls (PMC, 2022). However,
limitations in the studies included in reviews, such
as small sample sizes and short follow-up
durations, highlight the need for further research to
solidify these findings. Combining VRET with
traditional therapies like Cognitive Behavioral
Therapy (CBT) could potentially enhance
treatment outcomes by leveraging the strengths of
both approaches, offering a more comprehensive
treatment protocol for PTSD. Exploring the
synergistic effects of such combinations could lead
to more effective treatments, especially for
individuals who struggle with traditional methods,
by providing an immersive environment for
exposure therapy alongside structured cognitive
restructuring.

One of the key advantages of VRET lies in its
immersive nature, which allows for tailored
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therapeutic experiences that can enhance patient
engagement and adherence to treatment protocols.
This customization is particularly beneficial for
individuals who may struggle with traditional
therapies due to avoidance behaviors or difficulties
in engaging with conventional therapeutic settings.
The ability to create personalized virtual
environments can facilitate a more relevant and
impactful therapeutic experience, potentially
leading to better outcomes for patients. Despite the
promising results observed in these studies, there
remains a critical need for standardization within
the field. Variability in methodologies and
treatment protocols across different studies can
complicate  comparisons and  limit  the
generalizability =~ of  findings.  Establishing
standardized approaches will enhance the
reliability and applicability of VRET as a
treatment modality for PTSD.

The findings from this review collectively support
the efficacy of VRET as a valuable intervention
for PTSD. The evidence suggests that VRET not
only provides significant symptom relief but also
offers a promising alternative or adjunct to
traditional therapies such as Cognitive Behavioural
Therapy (CBT). As research continues to evolve, it
is essential to explore standardized treatment
protocols and investigate VRET's application
across diverse populations and trauma types.
Addressing these areas will be crucial for
optimizing treatment strategies and enhancing the
overall effectiveness of PTSD interventions.

One population that benefits significantly from
VRET is the LGBTQ+ community, which
experiences higher rates of PTSD—up to 48%—
due to unique stressors such as discrimination and
violence. Studies have shown that VRET can
effectively reduce PTSD symptoms in LGBTQ+
individuals, making it a valuable tool in addressing
their specific needs. The flexibility of VRET
allows therapists to tailor virtual environments to
reflect the unique experiences of diverse
populations, thereby enhancing the relevance and
effectiveness of the therapy. However, despite its
advantages, there are potential challenges in
implementing VRET across various populations.
One challenge is the need for standardized
treatment protocols that account for different
trauma types and individual differences.
Additionally, there may be technological barriers,
such as access to VR equipment and the necessity
for training therapists in VR technology.
Furthermore, while initial studies show promising
results, ongoing research is required to evaluate

the long-term efficacy of VRET and its impact on
relapse prevention.

Virtual Reality Exposure Therapy (VRET) stands
out from other emerging therapies due to its
unique features that enhance treatment
effectiveness for conditions like Post-Traumatic
Stress Disorder (PTSD). VRET creates immersive
environments that simulate traumatic experiences,
allowing patients to confront their fears in a
controlled  setting, which fosters  stronger
emotional and cognitive responses compared to
traditional therapies. The therapy is highly
customizable, enabling therapists to tailor virtual
scenarios to the specific trauma of each patient,
ensuring relevance and effectiveness. Additionally,
VRET allows for gradual exposure, where
therapists can adjust the intensity of stimuli based
on real-time patient feedback, enhancing comfort
during sessions. Its remote delivery capability
increases accessibility for individuals facing
geographical or psychological barriers. However,
challenges such as the need for standardized
treatment protocols and technological access must
be addressed to optimize VRET's effectiveness
across diverse populations and trauma types.

Limitations of Current Research

Despite the promising results, several limitations
exist within the current body of research on VRET
for PTSD. One significant gap is the lack of
standardized protocols across studies. Variability
in treatment duration, session frequency, and the
specific VR environments used can make it
challenging to compare results across different
trials (Krebs, et al., 2019). This inconsistency
highlights the need for more rigorous research
designs that establish standardized treatment
guidelines. Additionally, many studies have
relatively small sample sizes, which can limit the
generalizability of findings. Larger trials are
necessary to confirm the efficacy of VRET across
diverse populations and trauma types. The
variability in study designs and methodologies
further complicates the ability to draw definitive
conclusions about VRET's effectiveness compared
to other treatments (Johnson, & Lee, 2021). Future
research should aim to include larger, more diverse
samples and standardized measures to enhance the
reliability and applicability of findings. While
VRET shows great promise as an innovative
treatment for PTSD, addressing these limitations
through future research will be crucial in
establishing its role alongside traditional therapies.
Continued exploration into its efficacy and
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application will help optimize treatment strategies
for individuals suffering from PTSD.

CONCLUSION

The systematic review of Virtual Reality Exposure
Therapy (VRET) for Post-Traumatic Stress
Disorder (PTSD) reveals several key findings
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