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Abstract

Background: Neurofeedback method and virtual reality technology are used as relatively

new therapeutic approaches for the treatment of diseases and disorders. The aim of the present
study was to investigate the effect of neurofeedback therapy based on the virtual reality
technology on anxiety in patients with anxiety disorder.
Methods: The present cross sectional study included adolescents with anxiety complaints
referring to psychiatrists at the specialized clinic of Kermanshah health center in 2015, April
and May. The sampling method was convenience sampling and the sample size was five
people. Demographic questionnaire, including information on age, education, marital status,
and employment status of patients, and Beck Anxiety Inventory were used to collect the data.
Participants were treated with neurofeedback based on virtual reality technology in three
sessions. Data were analyzed using IBM SPSS Statistics for Windows, Version 21.0.

Results: Participants ranged between 24 and 56 years and all five participants were female
(100%). Mean (SD) of anxiety for all participants in the pre-test phase was 37.0 (5.85) while it
decreased to 13.6 (6.80) (P<0.01) after the intervention. The results showed that there was a
significant difference between the mean anxiety scores in the pre-test phase and the post-test
scores at the level of P<0.01. In the follow-up phase, the mean anxiety score was 8.6 (3.05)
after two months of posttest (P<0.01).

Conclusion: According to the results of the study, virtual reality technology based
neurofeedback therapy reduces anxiety in people with anxiety disorder.
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Introduction

ne of the broadest areas of research in
the past decades has been the anxiety
and its related areas, and yet, there is
still ambiguity about the source of
anxiety. Types of anxiety can be identified
based on its origin. The recent studies have
shown that anxiety disorders have the most
frequency in the general population (1). All
people experience this feeling and tension
during periods of life that can be useful or,
in some cases, clinical anxiety (2). Anxiety

can lead to failure and incompatibility in a
person and deprive him of a large part of his
or her capacities. An individual experiences
the reduced efficacy when the anxiety
increases in him, like the anxiety caused by
exam. In fact, anxiety is a kind of negative
emotional response that occurs in response
to a stressor source such as a test or a
competitive situation (3). The existence of
this disorder is a factor for helplessness,
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disappointment, limitation, and
inefficiency and subsequently reducing the
motivation, attention, and effort. In various
fields, it can cause many problems in terms
of relationships, education, productivity,
and even death (4).

At first, the virtual reality entered into the
digital world as an entertainment tool. This
technology provides the user with a virtual
environment in order to be able to simulate
realities, what he cannot do in the real
environment or do not have the necessary
conditions to do it in the real environment.
One of the most important components of
the wvirtual environment is its visual
environment, which presents a real visual
experience in front of the user's eyes
through displays or special images, but this
screen is not a simple phenomenon; it is
equipped with sensors that act as a detector.
This way, the user feels he is in a 3D
environment; this makes the virtual
environment even more realistic (5). In the
virtual environment, the user can listen to
the voices and feel the direction of the
sounds using the earphones. Therefore, the
virtual reality has no flaw audio-visually,
but one of the element of virtual reality is
the tactile sense; improvements in the
tactile sense simulation have been slower
due to limitations in creating a tactile sense
in the virtual environment (6).
Neurofeedback can reduce the anxiety and
mood disorders by conditioning of brain
waves in different age groups. This way,
people can reduce their anxiety by focusing
on the animation presented in the particular
conditions, reduce their anxiety, and
increase their relaxation time by repeating
the sessions. In protocols that are effective
in reducing anxiety, it can be observed that
people experience relaxation after about
five minutes. An anxious person can
exercise his relaxation after learning about
his physiological and nervous changes.
This method is safe and completely painless
and at the same time no harm has been
reported. Virtual reality has many
interesting advantages and applications in
comparison with traditional therapies.
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Facing the real environment is an expensive
therapy and requires a lot of time for the
therapist. It also has other problems, such as
lack of easy planning, the security issues,
and the confidentiality of treatment
sessions. Virtual reality therapy has solved
these problems (5).

The virtual reality mode is a new therapy
approach wherein flexible environments
allow the therapist to design the treatment
according to the patient's needs. There are
also benefits to older models that include
interoperability, flexibility, controllability,
confidentiality, security, cost reduction,
reduced treatment time, and repeatability.
In Iran, no study has been found to assess
the effect of neurofeedback based on virtual
vision technology on anxiety. Therefore,
the aim of the present study was to
investigate the effect of virtual reality
technology on the anxiety of patients with
anxiety disorder.

Methods

The current cross sectional study included
20 adolescents with anxiety complaints
referring to psychiatrists at the clinic
affiliated to the Kermanshah Health Center
in April and May, 2012. The sampling
method was convenience sampling and the
sample size was five.

The inclusion criteria for the present study
were diagnosis of anxiety based on clinical
interviews by a psychologist-psychiatrist
and confirmation of the diagnosis using
Beck Anxiety Scale, no other treatments
(other psychological treatments and drug
use) at least one month prior to entering the
research, age range of 18-60 years old and
having the minimum educational degree
(middle school). Also, the exclusion criteria
included psychopathological symptoms,
drug abuse, psychological disorders except
for anxiety and depression and personality
disorder, and absences in two treatment
sessions.

Demographic information questionnaire
was compiled for collecting demographic
information for the participants. The
questionnaire contained information on
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patients' age, education, marital status, and
employment status.

Beck Anxiety Inventory

This is a 21-item scale self-report
questionnaire designed to measure the
severity of anxiety in adolescents and
adults. For each item, the participant
chooses one of the four options that indicate
the severity of anxiety. Each question is
graded from 0 to 3 in the four-party
spectrum. This way, if an individual's score
is between 0-7, thus he does not have any
anxiety. If it is between 8-15, he
experiences mild anxiety, if between 16-25,
he has moderate anxiety, and if it is between
26-63, it indicates severe anxiety. Each
item describes one of the common
symptoms of anxiety (mental, physical, and
panic symptoms). The coefficient of
internal consistency was found to be 0.92
and the reliability with a weekly retest
interval was calculated to be 0.75. Also, the
correlation coefficient of this scale was
calculated to be between 0.30 and 0.76. One
research conducted in Iran reported the
reliability coefficient of the Beck Anxiety
Inventory (BAI) questionnaire as 80%
using the retest method within two weeks
(7).

At first, Beck Anxiety Inventory was
conducted for a number of participants in
the study and those with the highest scores
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on this scale were included in the study
(five people). The treatment sessions were
subjected to virtual reality technology for
three half-hour sessions of neurofeedback.
Participants faced with virtual reality. The
glasses were put on the person's eyes with a
wide view providing a good view for the
eye in a way that the individual does not see
anything except for his eyes' space and can
easily view the images. The individuals
were also taught the relaxation using virtual
reality technology, how to use glasses and
virtual reality phone, and relaxation with
3D relaxation imagery.

At the fourth session, participants were
asked to respond to the Beck Anxiety
Inventory again and then the results were
compared with those of the pre-test. After
two months, the follow-up test was
administered once again.

Data analysis was performed in IBM SPSS
Statistics for Windows, Version 21.0, and
using the mean, standard deviation, and
Friedman repeated measures. Level of
significance was set at P<0.01.

Results

The age range of participants was between
24 and 56 and all five participants were
female (100%). The highest education
level was the associate degree and the
lowest level was middle school (Table 1).

Table 1. Demographic characteristics of participants based on gender, age, and education
Participant Age Education
First one 34 Associate degree
Secondone 42  Middle School
Third one 56  Associate degree
Forth one 24 Diploma
Fifth one 43 Diploma

Table 2. Participants' anxiety scores in the pre-test, post-test, and follow-up phases
Participant  Pre-test Post-test Follow-up

First one 31 11 8
Second one 42 6 13
Third one 41 16 5
Forth one 42 24 7
Fifth one 31 11 10
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Table 3. Participants' panic, mental anxiety, and physical anxiety scores in pre-test, post-test,
and follow-up phases

Panic Mental anxiety Physical anxiety

First one Pre-test 18
Post-test 6
Follow-up 5
Second one Pre-test 16
Post-test 2
Follow-up 6
Third one  Pre-test 22
Post-test 7
Follow-up 2
Forth one Pre-test 19
Post-test 13
Follow-up 5}
Fifth one Pre-test 17
Post-test 7

Follow-up 6

13
3
2

17
3
7

13
7
2

19

10
2
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6
3
3

Table 4. Mean and standard deviation of the participants' anxiety score on pre-test, post-test,
and follow-up phases

Variable Pre-test

Test phases
Post-test

Follow-up

Anxiety Mean (SD) Mean (SD) Mean (SD)
37.0(5.85) 13.6 (6.80) 8.6 (3.05)

Participants 2 and 4 had the highest anxiety
levels (42), which decreased significantly
after intervention P<0.001 (Table 2).

Panic scores and physical anxiety of
participants in pre-test, post-test and
follow-up phases decreased (Table 3).
Table 4 shows the mean of anxiety for all
participants in the pre-test phase was 37 and
after the intervention, it decreased to 13.67.
In the follow-up phase, this number was
8.60 after two months of posttest, which
indicates the stability of intervention
(P<0.001).

The results of Friedman Test of anxiety in
the sample showed a significant difference
(P<0.001) among pretest, post-test, and
follow-up means. Also, the Chi-Square was
calculated to be 40.5.

Discussion
Neurofeedback therapy based on virtual
reality technology has a significant effect

on the reduction of anxiety in the
participants of the present research.
Considering that no research was found
with the title of the present study, similar
studies are considered. The results of some
previous studies are similar to those of the
current study (3, 8-13). Gonzéalez Lorenzo
et al. conducted a controlled and
randomized study to determine the
effectiveness of combined virtual reality
exposure therapy with two types of drug
therapy in the treatment of 64 patients with
agoraphobia disorder. The results showed
that in-group comparisons of all groups,
including those receiving only drug
therapy, recovered in the post-test and
follow-up period of six months; that is, no
group therapy was superior to another (14).
The positive results in the immersive virtual
reality group support how an attention-
capturing medium such as virtual reality is
capable of maximizing the amount

Social Determinants of Health, VVol.4, No.2, 2018 81



of attention drawn away from the ‘real
world’, allowing patients to tolerate
anxious situations. Our results showed that
the waiting bay experience could be
improved by the addition of these novel
technologies. Furthermore, it was also
found that virtual reality use could be
applied in other stressful situations with
similar anxiolytic effects, thereby offering
exciting new avenues for research.
Similarly, the recent studies utilizing
functional magnetic resonance imaging, a
neuroimaging procedure that uses MRI
technology to map out brain activity
measured by detecting changes associated
with blood flow, have provided early
suggestions that virtual reality immersion
may reduce physiological responses to
stressful stimuli (e.g., pain) in addition to
the subjective benefit of diverting
conscious attention. This may explain the
reduced psychological responses observed
in the present study (15).

An attractive environment, lack of fear of
failure, lack of frustration from disability
(8), imagination in motion, and observation
of motion are among the positive features
of the virtual reality environment, which
can increase motivation, encourage the
individual, increase the self-esteem, and
control one's condition (3). In fact, people
with panic tend to face and recognize the
panic situations, but it is easier for them to
face with the virtual world than the real
world. Since this virtual world makes the
patient feel competent, fluent, and efficient,
it brings him a high sense of endurance and
effort, and leads to a greater sense of ability
and power because of interacting with the
environment. That is why, even with three
sessions of therapy, the person's anxiety is
reduced very quickly. In neurofeedback
therapy, based on the virtual reality
technology on anxiety, individuals are
trained to identify situations where they feel
more anxious and make desensitization by
repeating this position. In other words, the
person faces his own fears, and there is no
need for subjective visualization of the
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panic scene and since at the same time a few
feelings come into action, the person has no
longer  problems  with  subjective
visualization and knows what makes him
concerned and faces with it.

The current study investigated using a head
mounted virtual reality display in the pre-
op waiting bay. Virtual reality is a
distinctive attention capturing medium
capable of maximizing the amount of
attention drawn away from the ‘real world’,
allowing patients to tolerate anxious
situations. The present study hopefully
provides support for the growing body of
literature in this area of distraction
techniques.
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