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Background: Excessive, ongoing anxiety and worry that are difficult to control and interfere with
day-to-day activities may be a sign of generalized anxiety disorder. In recent years, digital technigues,
such as virtual reality (VR) have been employed in tandem with more traditional psychological
interventions. Therefore, the use of these interventions is a research and experimental necessity due
to their cost-effectiveness along with traditional interventions.

Aims: The present research aimed to compare the effectiveness of combined virtual reality and
mindfulness therapy with short-term mindfulness intervention on cognitive flexibility in individuals
with generalized anxiety disorder.

Methods: The research method was a semi-experimental design with a pre-test-post-test with a
control group and a two-month follow-up. The statistical population of the study included all
individuals with symptoms of generalized anxiety disorder referring to the clinics of the
Psychological Services and Counseling Center of Region 3, the Counseling and Psychological
Services Center of Welfare Organization of Region 6, and the Ariaz Counseling and Psychological
Services of Region 6, Tehran, in the year 2022. The sample consisted of 45 individuals with
generalized anxiety disorder selected purposively and randomly assigned to two experimental groups
and one control group. Pre-tests for all three participant groups were conducted using the Generalized
Anxiety Disorder Questionnaire (Spitzer et al., 2006) and the Cognitive Flexibility Questionnaire
(Dennis & Vander Wal, 2010), and the experimental groups received separate weekly interventions
over 8 sessions. Data were analyzed using repeated measures analysis of variance with Bonferroni's
post hoc test and SPSS23 software.

Results: The findings indicated that both experimental groups, the combined virtual reality and
mindfulness therapy, and the short-term mindfulness intervention, showed significant differences
compared to the control group in the post-test and follow-up stages in cognitive flexibility (p < 0.05).
The results of Benferroni's post hoc tests showed that there was no significant difference between the
experimental groups.

Conclusion: The results showed that combined virtual reality and mindfulness therapy along with
short-term mindfulness intervention were effective in increasing cognitive flexibility.
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Introduction

Generalized anxiety disorder is one of the types of
anxiety disorder and one of the most common mental
disorders (Sharafi et al, 2023). This disorder has a lot
of coexistence with other psychiatric disorders such
as mood disorders (Parikh et al, 2022; Jacoby et al,
2024). Generalized anxiety disorder is a chronic
disorder that is associated with impairment in
psychological, emotional, and social functions. In this
disorder, the person is constantly worried about future
events, which leads to chronic and pathological worry
about events (Papola et al, 2024). One of the variables
related to generalized anxiety is cognitive flexibility
(Ozdemir et al, 2024). Cognitive flexibility is the skill
and ability of the mind to switch between two
different subjects and the ability to think about
multiple concepts simultaneously (Shams, 2022).
Cognitive flexibility is the ability to abstract and
change cognitive strategies based on changes in
environmental feedback, which requires planning,
organized searching, and the ability to use
environmental feedback to change cognitive
orientation (Guo et al, 2022). Cognitive flexibility is
the ability of individuals to modify the cognitive
process to face new and unpredictable situations
(Moeini et al, 2022). It is also defined as the ability of
a person to inhibit a dominant but ineffective and
inappropriate response and the ability to achieve more
distant alternative responses and includes two
subcategories: inhibiting irrelevant things and
shifting attention and concentration to different
mental tasks or tendencies (Uddin, 2021).

Virtual reality is increasingly being combined with
psychotherapy, providing a new form of therapy
(Chandrasiri et al, 2020). The system uses a virtual
world in 3D space using computer simulation. This
virtual reality experience provides a sense of presence
in the virtual environment by stimulating the senses
such as sight and hearing. According to Burdea
(1994), "The mental imagery part of virtual reality
also refers to the brain's ability to perceive things that
do not exist.” These virtual reality capabilities may be
a factor in facilitating or strengthening motivation for
psychotherapy or skill training in people who have
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experienced non-adherence to traditional
psychotherapies (Mao et al, 2024). Also, among the
important features of virtual reality technology, we
can mention high flexibility, safety, and the use of
attractive images and visual effects (Manshaee et al,
2020). The new approach in this therapy is a
combination therapy based on virtual reality and
mindfulness, in which virtual reality focuses the
patient's attention and concentration on the virtual
environment desired by engaging the patient in
images, colors, sounds, touch, auditory and visual
screens, as well as providing real physical movement
and activity, and paves the way for the emergence of
a sense of presence, being in the moment, and being
at the heart of the subject (Ma et al, 2023).

Also, brief mindfulness interventions are a novel way
of regulating emotions. One of the problems of
psychoeducational clinical interventions is the long
duration and challenges  associated  with
implementation (Ma et al, 2023). This is most evident
in the case of mindfulness training, which is more
focused on classroom and home exercises. On the
other hand, the implementation of Mindfulness
training in clinical situations requires a limited time.
For this purpose, the Short-Term Mindfulness
Training Intervention Protocol was prepared and
presented in 2014 by Nielsen at Pirdeen University,
USA, to overcome the mentioned limitations (Nazari
et al, 2021). Compared to the existing research
literature on long-term mindfulness-based therapies,
only a small number of studies have investigated the
effectiveness of short-term mindfulness (Guo et al,
2023; Larson et al, 2013; Nyklicek et al, 2014; Rahl
et al, 2017). Mindfulness-based therapies emphasize
acceptance of symptoms rather than avoidance or
inhibition of symptoms, which is itself a form of
flexibility. In this regard, several researches
Mindfulness interventions are effective in promoting
resilience because cognitive flexibility is defined as
the ability to think simultaneously in several senses
and refers to the ability to regulate thinking or
attention in response to changes in environmental
goals and stimuli (Jacoby et al, 2024; Williams et al,
2023; Greenberg et al, 2018).

Despite the usefulness of this new approach, one of
the areas about which there are not many studies and
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documents so far is the teaching and integration of
virtual reality with mindfulness skills, and limited
research has investigated the effectiveness of virtual
reality in enhancing mindfulness (Nararro-Haro et al,
2017). Therefore, due to the scarce research on the
use of virtual reality in teaching mindfulness skills
and the existing research gap in this regard in Iran, the
present study aimed to compare the effectiveness of
combined therapy based on virtual reality and
mindfulness  with short-term mindfulness
intervention on cognitive flexibility in people with
generalized anxiety disorder.

Method

This study was a quasi-experimental study with a
pretest-posttest design with a control group and a
two-month  follow-up period. The statistical
population included all people with generalized
anxiety symptoms referred to the clinic of the
Psychological and Counseling Services Center of the
Pillar of Region 3, the Psychological Counseling and
Services Center of the Welfare Organization of the
6th District, and the Aryaz Psychological and
Counseling Services of the 6th District of Tehran in
the summer and autumn of 2022. The sample size
consisted of 45 people with generalized anxiety
disorder who were selected by purposive sampling
and randomly assigned to three groups of combined
therapy based on virtual reality and mindfulness (15
people), short-term mindfulness intervention (15
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people) and a control group (15 people). Inclusion
criteria: 1. Generalized anxiety disorder based on a
diagnostic interview based on DSM-5 2. Age range
18-45 years. 3. Not having acute psychiatric disorders
based on the psychiatrist's diagnosis. 4. Consent to
participate in research. 5. No substance abuse. 6. Not
suffering from epilepsy and migraines. Exclusion
criteria: 1. Using other treatments at the same time. 2.
Taking antidepressants and anxiolytics. 3. Reluctance
to continue attending intervention sessions. In this
study, the experimental groups were trained in 8
sessions for 17 minutes each session (one session per
week). During this time, the control group was placed
on the waiting list. After completion, both groups
were re-evaluated and two months after post-test, a
follow-up test was performed. The informed consent
of the participants in the training sessions was to
maintain the confidentiality and confidentiality of the
information obtained from the ethical principles of
the research. Data samples were collected through
repeated analysis of variance using SPSS software
version 23.

Results

The findings indicated that both experimental groups,
the combined virtual reality and mindfulness therapy,
and the short-term mindfulness intervention, showed
significant differences compared to the control group
in post-test and follow-up stages in cognitive
flexibility (p< 0.05).

Table 1. Mean and standard deviation of research variables

Variable Groups

Pre-test Post-test Follow-up

M

SD M SD M SD

Combination therapy based on virtual
reality and mindfulness
Mindfulness
Control

Cognitive
flexibility

76.8 16.19 88.47 1297 89.13 1158

75.07 17.93 88.2 11 88.14  11.97
77.14 14.3 77.6 1427 7747  13.92

As can be seen in Table 1, the mean scores of
cognitive flexibilities in the intervention groups have
a greater increase in the post-test and follow-up stages
than in the pre-test compared to the control group.
The results of the Shapiro-Wilkes test to investigate
the normality of the data showed that the assumption
of normality of the distribution of scores in the
cognitive flexibility variable in the groups in the three
stages of the experiment is confirmed. To investigate

the presumption of equality of variances, the Levine
test has been used. The results showed that in the
pre-test (F= 2.77, P> 0.062), post-test (F= 1.12,
P> 0.335), and follow-up (F= 1.82, P> 0.175) were
obtained, the total results show that the assumption of
equality of variances in all three stages has been
confirmed.
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Table 2. The results of between and within-subject and intra-subject effects analysis in the research variables

Variable Effect Source SS df MS F P Effect size
Between subject Group 766.689 2 383.344 19.31 0.001 0.47
Cognitive flexibility Within subject Time 2168.044 149  1455.65 74.67 0.001 0.64
GroupxTime 993.156 298 333409 17.103 0.001 0.49

Based on the findings in Table 2, in the
intersubjective analysis, there was a significant
difference in the mean scores of cognitive flexibilities
(F=19.31, p< 0.001) in the experimental and control
groups (combined therapy based on virtual reality and
mindfulness and short-term mindfulness training).
Based on the results, the main effect of time was
significant in the in-subject analyses, which showed
that there was a significant difference between the
mean scores of cognitive flexibilities (F= 74.67,
p< 0.001) in the research stages in general. The results
showed that the interaction of time effect and group
membership was also significant in the variable of
cognitive flexibility (F= 17.103, p< 0.001), which
indicates that the changes in the pre-test, post-test,
and follow-up stages were significant in each of the
groups.

Conclusion

This study aimed to compare the effectiveness of a
combination of virtual reality and mindfulness
therapy with a short-term mindfulness intervention on
cognitive flexibility in people with generalized
anxiety disorder. The results of repeated measures
analysis of variance showed that a combination of
virtual reality and mindfulness therapy is effective in
cognitive flexibility in individuals with generalized
anxiety disorder.

In explaining the effectiveness of hybrid therapy
based on virtual reality and mindfulness on cognitive
flexibility, it can be said that researchers believe that
a potential mechanism related to anxiety disorders is
cognitive flexibility. They consider aspects of
cognitive flexibility to include a) understanding
difficult situations in a controllable way, b)
understanding multiple alternative explanations for
human events and behavior, and c) producing
multiple alternative solutions to difficult situations; in
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other words, understanding controllability and
cognitive alternatives are important components of
cognitive flexibility (Sepahvand, 2021). Generalized
anxiety patients have difficulty changing their mood,
virtual reality is a technology in which the virtual
environment is placed in front of the user's eyes and
interacts with that virtual environment based on the
movement of the head. In other words, when a person
wears virtual reality glasses on his head, he observes
an environment in front of his eyes that changes based
on the change in the position of his body, and the
human mind accepts that he is in a real environment
after a while. It focuses the person's focus on the
virtual environment desired by the therapist and paves
the way for the emergence of a sense of presence,
being in the moment, and being at the heart of the
subject (Van Loenen et al, 2023).
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