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Article Info: Children with Attention Deficit Hyperactivity Disorder are a good target group for
18 Apr 2021 : cognitive rehabilitation Because their behavioral problems, including inattention, impulsivity, and hy-

05 Sep 2021 peractivity, have a specific cognitive and cerebral origin. This adaptation of behavior to cognitive func-

01 Nov 2022 tion provides an opportunity to repair behavior by strengthening cognitive function. This study aimed

to compare the effectiveness of cognitive rehabilitation based on virtual reality technology as a new
method and classical cognitive rehabilitation in improving the executive functions of children with atten-
tion deficit hyperactivity disorder.

This research was a quasi-experimental study using a pre-test-post-test design with
a control group. The statistical population included all children aged 7-12 years with Attention Deficit Hy-
peractivity Disorder in Tehran in 1398 who were selected by convenience sampling method and randomly
divided into 3 groups of 12 people. In the pre-test stage, participants were assessed with the Attention
Deficit Hyperactivity Disorder Rating Scale and the Computer Integrated Visual and Auditory Test (IVA-2).
The first group received a virtual reality-based cognitive rehabilitation package and the second group
received a Captain Log computer cognitive rehabilitation package, 12 sessions twice a week. No interven-
tion was performed in the control group during this period. Post-tests were taken from all 3 groups after
the intervention. Univariate analysis of covariance (ANCOVA) was used to analyze the data using SPSS
software v. 26.

This study was approved by the Research Ethics Committee of the Islamic Azad
University, Central Tehran Branch (Code: IR.IAU.CTB.REC.1400.001).

The results showed that both methods of cognitive rehabilitation intervention had a significant
effect on cognitive functions (selective attention, sustained attention) of Attention deficit hyperactivity

Key words: disorder (ADHD) children (P<0.01). But no significant difference was observed between the mean scores
Cognitive Rehabilita- of selective attention and sustained attention in the first experimental group and the second experimen-
tion, Virtual Reality, ¢ talgroup (P>0.05).

Executive Functions, Virtual reality-based cognitive rehabilitation is as effective as classical cognitive rehabilitation
Attention Deficit-Hy-  :©  on selective attention and sustained attention in children with ADHD. Virtual reality-based cognitive re-
peractivity Disorder : habilitation can be used as a new approach to rehabilitating this disorder.
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Introduction

hildren with Attention Deficit Hyperac-

tivity Disorder are a good target group

for cognitive rehabilitation Because their

behavioral problems, including inatten-

tion, impulsivity, and hyperactivity, have
a specific cognitive and cerebral origin. This adaptation
of behavior to cognitive function provides an opportu-
nity to repair behavior by strengthening cognitive func-
tion. Given that childhood is the most appropriate critical
period of development, during which brain plasticity has
the highest flexibility and cognitive training in this course
can lead to the best results [16] and on the other hand,
executive functions in the age range of 7-12 years show
the highest growth rate [ 17] Therefore the need for cogni-
tive rehabilitation to address children’s cognitive deficits
is clear to professionals.

This study aimed to compare the effectiveness of cogni-
tive rehabilitation based on virtual reality technology as a
new method and classical cognitive rehabilitation in im-
proving the executive functions of children with attention
deficit hyperactivity disorder.

Materials and Methods

This research was a quasi-experimental study using a
pre-test-post-test design with a control group. The sta-
tistical population included all children aged 7-12 years
with Attention Deficit Hyperactivity Disorder in Tehran
in 1398 who were selected by convenience sampling
method and randomly divided into 3 groups of 12 people
matched in terms of mean age and gender. Admission re-
quirements: having a diagnosis of Attention Deficit Hy-
peractivity Disorder by a psychiatrist, having the same
medication protocol, being 7-12 years old, lacking other
disorders such as mental retardation and learning disabili-
ties, and having a conscious agreement to participate in
the research. So all these children received a diagnosis
of the disorder from a psychiatrist and similar drug treat-
ment. In the pre-test stage, participants were assessed with
the Attention Deficit Hyperactivity Disorder Rating Scale
and the Computer Integrated Visual and Auditory Test
(IVA-2). The first group received a virtual reality-based
cognitive rehabilitation package and the second group re-
ceived a Captain Log computer cognitive rehabilitation
package, 12 sessions twice a week. No intervention was
performed in the control group during this period. Post-
test was taken from all 3 groups after the intervention.
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Univariate analysis of covariance (ANCOVA) was used
to analyze the data using SPSS software v. 26.

Results

There was a significant difference in selective attention
and sustained attention between the first experimental
group (virtual reality rehabilitation) and the control group
(P<0.01). also Comparing the means of selective attention
and sustained attention between the second experimental
group (classical cognitive rehabilitation) and the control
group showed a significant difference (P<0.01). The re-
sults showed that both methods of cognitive rehabilitation
intervention had a significant effect on cognitive func-
tions (selective attention, sustained attention) of Attention
deficit hyperactivity disorder (ADHD) children (P<0.01).
This means that virtual reality-based and classical cogni-
tive rehabilitation significantly increased selective atten-
tion and sustained attention in children with ADHD. But
no significant difference was observed between the mean
scores of selective attention and sustained attention in
the first experimental group and the second experimen-
tal group (P>0.05). In other words, there is no significant
difference between the effectiveness of these two inter-
ventions on the level of selective attention and sustained
attention of children with ADHD.

Discussion

The results of this study are consistent with the results
of Steiner et al.) 2011) [38], Nazarbland et al. (2019) [6],
Royatvand Ghiasvand and Amiri Majd (2018) [35], Beh-
rooz Sarcheshmeh et al. (2017) [39] regarding the effec-
tiveness of Captain Log computer program has been on
executive functions. Also, in line with the results of Ste-
phen Bioula et al. (2020) [40], Miihlberger et al. (2020)
[29], Alexandra Negut et al. (2017) [41], Bashiri et al.
(2017) [34], Shahmoradi et al. (2017) [28] regarding the
effectiveness of virtual reality technology in improving
mental disorders.

Virtual reality-based cognitive rehabilitation is as effec-
tive as classical cognitive rehabilitation on selective at-
tention and sustained attention in children with ADHD.
Virtual reality-based cognitive rehabilitation can be used
as a new approach to rehabilitating this disorder. The re-
search findings show that virtual reality turns a passive
learning experience into an active activity. The goal of
virtual reality-based cognitive rehabilitation in cognitive
rehabilitation of children with attention-deficit-hyperac-
tivity disorder is to engage children fully in learning Items
by immersing them in the learning experience. And this
feature creates a lot of potential for use in teaching and
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learning. Given that the Captain Log computer rehabilita-
tion program was selected as the classical rehabilitation
approach in the study for comparison, And considering
that this program has been used and approved in many
studies to date as an effective program in improving ex-
ecutive functions and cognitive weaknesses; It can be
hoped that the new approach to cognitive rehabilitation
using virtual reality technology can lead to good results in
cognitive rehabilitation of resilient and unmotivated chil-
dren and open new horizons for professionals in line with
modern technology.
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