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Introduction: This study aimed to compare the effectiveness of virtual reality-based therapy and
neurofeedback training (NFT) in improving anxiety and emotional regulation in individuals with
post-traumatic stress disorder (PTSD).

Methods: This semi-experimental research used a pre-test, post-test, and one-month follow-up
design. The statistical population included all male students with PTSD enrolled in secondary
schools in Khoy City during the 2022-2023 academic year. The sample consisted of 45 partici-
pants, selected through purposive sampling, and randomly assigned to two experimental groups
(15 each) and one control group (15). Data collection tools included the PTSD Checklist (PCL-5),
the Beck Anxiety Inventory, and the Emotion Regulation Questionnaire (ERQ). Data analysis was
performed using repeated measures ANOVA in SPSS version 26.

Results: The research hypothesis findings indicated that virtual reality-based intervention and
NFT led to a significant reduction in anxiety scores and an improvement in emotional regulation
scores in the experimental groups compared to the control group in the post-test and follow-up
phases (P<0.05). Another finding showed no statistically significant difference between the effec-
tiveness of virtual reality and NFT on anxiety and emotional regulation (P>0.05).

Conclusion: These findings suggest that the effectiveness of virtual reality-based therapy and NFT
in reducing anxiety and improving emotional regulation is similar. Therefore, both interventions
can be considered effective methods for reducing stress and enhancing emotional regulation in
individuals with PTSD.
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Extended Abstract

Introduction

Post-traumatic stress disorder (PTSD) is a severe psycho-
logical condition that can develop after experiencing or
witnessing traumatic events such as natural disasters, ac-

cidents, violence, or war. Intrusive thoughts, nightmares,
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flashbacks, hypervigilance, and intense emotional reac-
tions such as anxiety, fear, and anger often characterize
PTSD. One of the core features of PTSD is the inability

to regulate emotions effectively, which can exacerbate
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the disorder’s symptoms and hinder day-to-day function-
ing. Emotional dysregulation in individuals with PTSD
often manifests as difficulties in controlling or modulat-
ing emotions, leading to heightened responses to stress,
irritability, and emotional numbness.

Addressing PTSD requires effective therapeutic interven-
tions to manage symptoms and improve emotional regula-
tion. Traditional approaches such as cognitive-behavioral
therapy (CBT) and medication have been widely used.
However, advances in technology have introduced new
methods for treating PTSD, including virtual reality-based
therapy (VRT) and neurofeedback training (NFT). These
innovative techniques are designed to immerse individu-
als in controlled environments or to provide feedback on
physiological signals, allowing them to process trauma or
train their brains for better self-regulation.

VRT creates a simulated environment where individu-
als can face and process their traumatic experiences in a
controlled and safe manner. Through repeated exposure,
the patient becomes desensitized to the trauma, lead-
ing to a reduction in anxiety and stress associated with
PTSD. On the other hand, NFT involves real-time mon-
itoring of brain activity, which is then presented to the
patient as auditory or visual cues. This feedback helps
patients recognize and modulate brainwave patterns as-
sociated with stress and anxiety, promoting better emo-
tional regulation.

This study was designed to assess and compare the ef-
fectiveness of these two therapeutic approaches, VRT
and NFT, in reducing anxiety and improving emotional
regulation in individuals diagnosed with PTSD. By ex-
amining the potential of these therapies, this study aims
to offer insights into their applicability and usefulness in
managing PTSD symptoms.

Methods

The present study is quasi-experimental research with a
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pretest-posttest design. The statistical population of the
study consisted of all male students with PTSD (due to
traffic accidents, traumatic events, and others) studying
in the first level of secondary schools in Khoy city during
the academic year 2022-2023. To determine the sample
size, Gall et al. (2012) proposed a rule suggesting that for
experimental and quasi-experimental studies, a sample
size of 15 participants per group is adequate. Therefore,
the sample included 45 individuals selected through pur-
posive non-random sampling, randomly assigned to two
experimental groups (15 individuals each) and one con-
trol group (15 individuals).

The selection of students was based on DSM-5 criteria
and the PTSD Checklist (PCL-5). Students who met the
diagnostic criteria for PTSD according to confirmation
from two clinical psychology specialists and scored
above the cutoff point for PTSD on the PCL-5 question-
naire were chosen as the sample and randomly assigned
to groups. In this study, all ethical considerations were
carefully adhered to. Initially, informed consent was ob-
tained from participants, and, for minors, written consent
was obtained from their parents or guardians. Detailed
information about the study objectives, implementation
procedures, and the possibility of withdrawal at any stage
without any consequence was provided to them. Further-
more, confidentiality and privacy of information were
strictly maintained; all data were stored anonymously
and used only for research purposes.

Participation in the study was entirely voluntary, and par-
ticipants could withdraw at any time. The study was de-
signed to ensure that no psychological or physical harm
was inflicted on participants. If any stress was detected
during the study, specialists provided free counseling ser-
vices. Entry criteria included precise factors for selecting
participants:

1. Obtaining written consent from parents or legal guard-

ians approving the participant’s involvement in the study.
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2. Being enrolled in the first level of secondary education
(grades 7, 8, or 9), as only students from this educational
level were eligible to participate.

3. Diagnosis of PTSD based on a standard diagnostic in-
terview conducted by a specialized psychologist or psy-
chiatrist, who rigorously assessed the symptoms and con-
ditions of each individual.

4. Scoring above the cutoff point set for the target popula-
tion on the standard PTSD questionnaire (PCL-5), which
indicated high severity of PTSD symptoms among par-
ticipants.

These criteria were developed to ensure the accurate and
scientific selection of individuals for participation in the
study. Exclusion criteria included missing two consecu-
tive educational sessions, undergoing psychological or
pharmacological treatments before or during the study,
having visual or hearing impairments, and the presence
of other psychiatric disorders (based on the initial inter-
view). The collected data were analyzed using repeated
measures MANCOVA in SPSS version 26.

Results

This statistical technique was employed to assess chang-
es in anxiety levels and emotional regulation abilities
across the three groups (VRT, NFT, and control) over
time (pre-test and post-test). To examine the assumption
of homogeneity of covariances of the dependent variable
(post-test scores) in the two studied groups, Box’s M test
was used. The results indicated that the assumption of ho-
mogeneity of covariances for the research variables was
met. The significance levels of all tests were meaningful
at the 0.001 level.

The results indicated a significant reduction in anxiety
levels in both experimental groups (VRT and NFT) com-
pared to the control group. Participants in the VRT and
NFT groups exhibited significant decreases in anxiety

scores from pre-test to post-test and sustained improve-
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ments during the follow-up phase (P<0.05). The reduc-
tion in anxiety scores in these groups suggests that both
virtual reality and neurofeedback interventions were ef-
fective in alleviating the intense anxiety experienced by
individuals with PTSD.

Similarly, improvements in emotional regulation were
observed in both experimental groups. Participants in
the VRT and NFT groups demonstrated more remarkable
ability to manage their emotional responses, as evidenced
by higher scores on the Emotion Regulation Question-
naire (ERQ). These improvements were also sustained
during the one-month follow-up phase, indicating the
lasting impact of the interventions on emotional regula-
tion (P<0.05).

However, when comparing the effectiveness of the two
therapeutic approaches (VRT and NFT), no statistically
significant difference was found in terms of anxiety re-
duction or emotional regulation improvements (P>0.05).
Both interventions were equally effective in achieving
the desired outcomes, suggesting that they could be used
interchangeably based on individual preferences or clin-

ical availability.

Conclusion

The findings of this study suggest that both VRT and
NFT are effective therapeutic interventions for reducing
anxiety and improving emotional regulation in individ-
uals with PTSD. The results showed that these innova-
tive approaches provide significant benefits in managing
PTSD symptoms, with no significant difference in their
overall effectiveness.

The implications of these findings are particularly relevant
for clinicians and mental health professionals seeking al-
ternative or adjunctive treatments for PTSD. VRT offers a
safe and immersive environment for patients to confront
their traumatic memories, while NFT helps patients reg-

ulate their brain activity, leading to better emotional con-
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trol. Both methods have the potential to be integrated into
comprehensive PTSD treatment programs.

One essential consideration when choosing between these
methods is resources availability. Virtual reality therapy
requires specialized equipment and software, while NFT
requires brainwave-monitoring devices and trained pro-
fessionals. Patient preferences can also guide treatment
choice, as some individuals may feel more comfortable
with one method over another.

In conclusion, this study highlights the value of VRT and
NFT as viable and effective interventions for PTSD. Fu-
ture research could further explore the long-term benefits
of these interventions and investigate their efficacy when
combined with other therapeutic approaches, such as
CBT. As the field of mental health treatment continues to
evolve, these innovative methods offer promising options
for improving the quality of life for individuals suffering
from PTSD.

Ethical Considerations

Compliance with ethical guidelines

Parents gave their consent for their children's participa-
tion in the study by signing a parental consent form. This

form included general information about the study’s ob-
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jectives, methods, tools, and the intervention procedure.
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week, the duration of each session, and the researcher’s
credentials. This study was conducted in accordance with
the ethical principles outlined by the Research Ethics
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