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Background: Virtual reality (VR) has found a special place as an innovative tool in the field of
therapy, especially for the treatment of specific phobias, including the fear of flying (aviophobia),
and allows people to gradually and safely face the fear factor. Traditional treatments for fear of flying,
despite their effectiveness, often have implementation challenges and can cause a lot of anxiety for
people. Although the potential of VR in the treatment of specific phobias and aviophobia is
promising, there are significant research gaps in the design, validation, and long-term effectiveness
of VR programs. Most of the previous researches have focused on investigating the feasibility of
using VR, and questions about the optimal configuration of the program and the individual
characteristics of the user that can influence the effectiveness and sustainability of the results remain
unanswered.

Aims: The present study aimed to validate a virtual reality (\VR) program to reduce the fear of flying.
Methods: In the initial phase, this research was of an exploratory-descriptive type, and in the
preliminary implementation phase, it was a quasi-experimental pre-test-post-test design with a
control group. The study sample consisted of 26 individuals in 2023-2024 who were selected through
convenience sampling and randomly assigned to two experimental (13 people) and control (13
people) groups. The research instruments included the Fear of Flying Questionnaire (FFQ-II) and a
virtual reality (VR) program. Analysis of variance (mixed or mixed) was used to analyze the data.
Results: The results showed that there was a significant difference between the control and
experimental groups regarding fear of flying at the level of P < 0.001.

Conclusion: Overall, the results of the present study showed that the virtual reality (VR) program
was effective in reducing the fear of flying.

Citation: Lotfizadeh, T., Zare, H., Safari, M.Sh., Poshneh, K., & Asayesh, M.H. (2024). Development and validation of a virtual reality program
for the treatment of aerophobia. Journal of Psychological Science, 23(140), 1-16. 10.52547/JPS.23.140.1

Journal of Psychological Science, Vol. 23, No. 140, 2024
© The Author(s). DOI: 10.52547/JPS.23.140.1

D Corresponding Author: Hossein Zare, Professor, Department of Psychology, Payam Noor University, Tehran, Iran.

E-mail: h_zare@pnu.ac.ir, Tel: (+98) 9122334723



https://psychologicalscience.ir/article-1-2678-fa.html
https://psychologicalscience.ir/article-1-2678-fa.html
https://orcid.org/0000-0002-4155-1218
https://orcid.org/0000-0001-6088-0458
https://orcid.org/0000-0003-3330-4177
https://orcid.org/0000-0002-2352-4259
https://orcid.org/0000-0003-2794-1321

Journal of

Extended Abstract

Introduction

Aerophobia, or fear of flying, is a debilitating
condition that significantly restricts individuals'
mobility and adversely impacts their quality of life.
This phobia often manifests as extreme anxiety in
response to situations involving flight, including
anticipation of boarding, take-off, and even the
thought of air travel. Research estimates that
approximately 25% of individuals experience some
form of fear related to flying, with about 5-10%
developing aerophobia severe enough to disrupt
personal and professional activities (Virtual Reality
Society, 2023). Traditional treatments, such as
exposure therapy, have demonstrated effectiveness
but are often limited by logistical constraints, lack of
accessibility to realistic flight simulations, and the
anxiety that real-life exposure induces. Virtual
Reality Exposure Therapy (VRET) offers an
innovative solution by creating a controlled,
immersive environment that simulates flight
conditions, allowing individuals to gradually confront
and manage their fears in a safe setting (Edelman et
al., 2022; VRS, 2023).

Virtual reality technology has emerged as a
prominent tool for exposure therapy, showing
promise in treating various anxiety disorders,
including specific phobias like aerophobia. By
simulating real-life scenarios, VRET allows patients
to experience and manage the distressing aspects of
flying without the physical and logistical limitations
of traditional methods. Studies have shown that
VRET can significantly reduce phobia-related
symptoms by providing customizable, progressive
exposure to anxiety-inducing stimuli, ultimately
improving treatment outcomes (Cambridge Core,
2022). Moreover, VRET addresses many barriers
associated with conventional exposure therapy, as
patients can receive therapy within virtual settings
that mimic flight conditions without needing actual
travel. This makes VRET both an accessible and
practical intervention, particularly beneficial for
individuals whose phobia prevents them from
engaging in real-world exposure (Bouchard et al.,
2022).
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Despite the growing body of research supporting
VRET for aerophobia, most virtual programs have
not undergone rigorous validation processes to ensure
their clinical effectiveness, consistency, and
adaptability across diverse patient populations. The
development and validation of a standardized VR
program for aerophobia are crucial to maximize
therapeutic outcomes and ensure that the intervention
is both effective and safe. Preliminary studies suggest
that variables such as the degree of immersion,
duration of exposure, and realism of the virtual
environment all play significant roles in patient
outcomes, but further investigation is needed to refine
these parameters (da Costa et al., 2021). Additionally,
VR-based therapy can incorporate customizable
features to accommodate the varying severity levels
of aerophobia, which allows clinicians to tailor
interventions to each patient's unique anxiety profile
and progress level, potentially enhancing the efficacy
of the treatment (Cambridge Core, 2022; VRS, 2023).
This study aims to develop and validate a virtual
reality-based treatment program specifically designed
for aerophobia. The primary objectives are to create a
user-centered, adaptable program that provides
graded exposure to flight-related stimuli, evaluate its
effectiveness in reducing symptoms of aerophobia,
and ensure its usability and safety for diverse clinical
settings. Through a structured validation process, this
study also seeks to examine the effects of various VR
parameters on treatment efficacy, thus contributing to
the optimization of VR therapies for phobia
management. Given the limitations of current VR
programs, this study addresses the need for
empirically tested VR solutions that can improve the
accessibility and effectiveness of mental health care
for individuals with aerophobia.

Method

The present study employed a two-phase
methodology, beginning with a validation phase
followed by a preliminary implementation phase
using a quasi-experimental pre-test and post-test
control group design. In the first phase, content
validity of the VR-based treatment program was
assessed through a sample comprising psychologists
and experts in exposure therapy and virtual reality
(VR) treatments. Specifically, the sample included 10
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psychotherapy experts and 7 VR specialists selected
purposefully for their expertise, all evaluated in 2024
(year 1403 in the Persian calendar).

The second phase involved a sample of 26
participants diagnosed with a fear of flying according
to DSM-5 criteria, with high scores on the Flight Fear
Questionnaire (FFQ-II). Participants were recruited
in 2023-2024 (1402-1403) via convenience sampling
and then randomly divided into an experimental
group (13 participants) and a control group (13
participants). Criteria for inclusion included a
confirmed diagnosis of aerophobia, willingness to
attend treatment sessions, and the ability to complete
all study instruments. Exclusion criteria included the
presence of other psychological disorders, concurrent
therapy participation, and missing more than two
treatment sessions.

Data Collection and Tools: The Flight Fear
Questionnaire (FFQ-I11) was used for data collection,
alongside a VR treatment protocol, implemented
across five sessions. Statistical analysis was
conducted using mixed-model ANOVA to evaluate
treatment effects.

Results

In the control group, 76% of participants were female
and 23% male; in the experimental group, 61% were
female and 38% male. The control group was 61%
single and 38% married, while the experimental
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group was 53% single and 46% married.
Educationally, the control group consisted of 23%
with doctoral degrees, 30% with diplomas, 23% with
bachelor’s degrees, and 15% with master’s degrees;
in the experimental group, 23% held diplomas, while
38% each held bachelor’s and master’s degrees. Age
ranges were 19-63 in the control group and 22-61 in
the experimental group. Both groups had a minimum
educational level of fourth grade, with the majority at
first grade level.

Based on descriptive statistics, the greatest reduction
in flight anxiety mean scores was observed in the
post-test phase within the experimental group. To
statistically assess the significance of the difference
between the experimental and control groups, mixed
ANOVA was employed. Assumption testing revealed
that the skewness and kurtosis values for both the
experimental and control groups were within the
acceptable range of £1 across all measurement points,
confirming the normality of the data distribution.
Additionally, the Levene's test significance value
exceeded 0.05, thus verifying the homogeneity of
variance assumption. The Mauchly’s sphericity test
result (Mauchly's W = 0.731, df = 2, p = 0.032)
indicated a violation of the sphericity assumption.
Consequently, for mixed ANOVA, sphericity
correction methods were applied, and the analysis
included results using both the Greenhouse-Geisser
and Huynh-Feldt corrections.

Table 1. Comparison of intragroup and intergroup effects

Factor Source SS df MS F Sig Eta
Time Greenhouse-Geisser 9181.994 1.57 5823.948 22.69 0.001 0.497
Huynh-Feldt 9181.994 1.74 5257532 22,69 0.001 0.497
Within Group Time * Group Greenhouse-Geisser ~ 6429.230 157 4077927 158  0.001  0.409
Huynh-Feldt 9305.624 1.74 3681.322 15.8 0.001  0.409
Error Greenhouse-Geisser ~ 9305.624  36.26 256.625 - - -
Huynh-Feldt 9305.634  40.16 231.666 - - -
Constant 235471.5 1 235471.5 483 0.001 0.95
Between Group Group 7019.22 1 7019.22 14.3 0.001 0.38
Error 112125 23 487.5

As shown in Table 1, both the Greenhouse-Geisser
and Huynh-Feldt corrections indicate that differences
among the three measurement points (pre-test, post-
test, and follow-up) are statistically significant. The
Greenhouse-Geisser correction produced an F value
of 22.69 (df = 1.57, p = 0.001), suggesting a

significant difference across measurement occasions.
Additionally, the interaction between measurement
occasions and groups was significant under both
corrections, with a Greenhouse-Geisser F value of
15.89 (df = 1.57, p = 0.001). This finding suggests a
significant difference in flight anxiety changes
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between pre-test, post-test, and follow-up in the
experimental versus control groups. The main effect
of group on flight anxiety scores was also significant,
indicating a persistent, significant difference in mean
flight anxiety scores between the experimental and
control groups across all measurement points.

Bonferroni pairwise comparisons of the experimental
and control groups revealed that the mean flight
anxiety score in the experimental group was
significantly lower than that of the control group at all
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measurement points (Table 2). The results
demonstrate that the VR device effectively reduced
flight anxiety in the experimental group, while no
such effect was observed in the control group.
Specifically, the post-test mean flight anxiety scores
in the experimental group were lower than the pre-test
scores, with no significant difference between post-
test and follow-up scores, indicating a sustained
effect of the VR device in reducing flight anxiety
(Figure 1).

Table 2. Pairwise comparison of experimental and control groups with Benferoni test

(1) Treatment Group (J) Treatment Group

Confidence Interval
Min Max

Mean difference (1-J) STD Sig

control (with untreated phobia)

Virtual reality (VR) program group

33.539 8.839 0.001  15.25 51.82

The Eta-squared value for the effect of time was
calculated at 0.497, showing that 49.7% of the
variance in flight anxiety scores was attributable to
the different time points (pre-test, post-test, and
follow-up). The Eta-squared value for the interaction
effect of time and group was 0.409, suggesting that
40.9% of the variance in flight anxiety scores was due
to the interaction between time and group (Table 1).

Figure 1. Average fear of flying in experimental and control
groups in different stages of measurement

Conclusion

This study aimed to validate a VR program to reduce
flight fear. To assess the statistical significance of the
differences between the experimental and control

groups, mixed ANOVA was utilized. Results
indicated a significant difference between the control
and experimental groups regarding flight anxiety,
with a p-value of 0.001. The findings of this study
align with previous research outcomes in this field,
demonstrating that VR can effectively lower levels of
flight anxiety.

The results further showed that this VR program
could substantially decrease flight-related fear in
individuals. As an innovative therapeutic tool, VR
technology not only provided individuals with a
controlled, safe environment to simulate flight but
also gradually reduced flight-related anxiety and
tension over time. One of the most prominent
advantages of this method was its repeatability and
ability to offer varied flight experiences, which
helped participants gradually overcome their fear
through consistent practice. However, a limitation of
this research was its relatively small sample size and
short experimental duration, indicating a need for
further studies.

To more comprehensively assess this program’s
effectiveness, comparative studies between VR and
other therapeutic methods, such as in vivo exposure
and cognitive-behavioral therapy (CBT), are
recommended. These studies could highlight the
strengths and weaknesses of each method and assist
in further optimizing the VR program. Moreover,
tracking long-term results is essential, as one of the
challenges in treating flight anxiety is ensuring that
results are sustained over time. Thus, investigating
the long-term effects of this therapeutic approach
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(e.g., six months to one year post-treatment) could
yield more precise data on the durability of
therapeutic outcomes.

A crucial step in refining this program is enhancing
the realism of the flight simulations. Utilizing
advanced graphic technology and multi-sensory
interactions (such as sound, vibrations, and even
scent) could provide a closer-to-reality flight
experience, potentially exerting a  stronger
psychological effect on reducing flight anxiety.
Additionally, employing artificial intelligence (Al)
for personalizing the therapeutic experience is
another effective measure. Machine learning
algorithms could analyze user responses and adjust
flight scenarios to suit individual needs, thereby
improving the efficacy and quality of treatment.

An important practical application of this program
lies in the development of more general versions for
home use or as services offered by airlines.
Individuals could practice using home-based versions
of this program with VR devices prior to their flights
to reduce anxiety. Similarly, airlines could
recommend this program to passengers who suffer
from flight anxiety, helping them to have a calmer
flying experience. Such collaborations would not
only expand the usage of this program but also
enhance the overall passenger experience on a global
scale.
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