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Abstract

: The purpose of this study was to compare the effectiveness of
Transcranial Direct Current Brain Stimulation (tDCS) and computer-based cognitive
rehabilitation on improving impulsivity in children with attention-deficit/
hyperactivity disorder.

: The current research design was quasi-experimental with
pre-test-post-test and control group. 60 children with attention-deficit/ hyperactivity
disorder were selected by purposeful sampling and randomly placed in three groups:
experiment 1, experiment 2, and control (20 people in each group). Data were
collected using Connors Parent Rating Scale (1978), Raven's Progressive Matrices
Test (2000), and Barrett's impulsivity questionnaire (1995). The subjects of the first
experimental group received Transcranial Direct Brain Stimulation and the second
experimental group also received Captain Log's rehabilitation intervention. The
control group did not receive any intervention. Data were analyzed with covariance
analysis and Bonferroni's post hoc test.

: The results showed that experimental groups had lower impulsivity
compared with the control group. Also, by controlling the effect of the pre-test in
the two experimental groups, there is a significant difference between the two
methods of transcranial direct current brain stimulation and computer-based
cognitive rehabilitation (P<0.05), and transcranial direct current brain stimulation is
more effective in improving the impulsivity in children with attention-deficit/
hyperactivity disorder.

: According to the results, it can be said that the intervention of
transcranial direct brain stimulation and cognitive rehabilitation was effective in
improving impulsivity in children with attention-deficit/ hyperactivity disorder.
Therefore, both interventions can be used to improve impulsivity in these children.
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Comparison of the Effectiveness of Transcranial ...

Introduction

Attention-Deficit/ Hyperactivity Disorder is the
most common psychiatric disorder in childhood,
which affects approximately 5% of school-aged
children and 2.5% of adults. This disorder is present
in children since before school; which is
characterized by three main features, attention
deficit, hyperactivity, and impulsivity.

One of the special problems of these children is
impulsivity. Impulsivity is a tendency to react
quickly and without planning, which a person may
do without paying attention to the effects and
consequences of a certain action. The impulsivity of
children with attention-deficit/ hyperactivity
disorder affects their daily life. So their parents and
teachers describe the behavior of these children as
impulsive and uncontrollable. Also, they report that
these children are not able to tolerate the delay
created in reaching their wishes.

There are several treatment approaches for this
disorder. One of the treatment methods is
transcranial electrical stimulation of the brain
(tDCS). Transcranial electrical stimulation controls
the excitability of nerve cells by transferring a small
amount of current through an electrode. It is done on
the skin.

Also, among the non-pharmacological
interventions for children with attention-deficit/
hyperactivity disorder, cognitive rehabilitation is
one of the methods that has attracted the attention of
specialists and clinical therapists. Rehabilitation
programs, the Captain Log rehabilitation program,
is one of the software programs designed to
rehabilitate and improve cognitive functions by the
Brain Train Company in America.

According to what was said, impulsivity in
childhood is an important factor affecting the future
issues of the child and it needs to be controlled and
managed and the necessary training should be given
to these children through psychological
interventions. Therefore, the present study was
conducted to compare the effectiveness of
transcranial electrical stimulation and computer-
based cognitive rehabilitation on improving
impulsivity  in  children  with  attention-
deficit/hyperactivity disorder.

Methodology

The current research design was quasi-
experimental with pre-test-post-test and control
group. The statistical population included children
with attention-deficit/ hyperactivity disorder in
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Ardabil city who were referred to the psychiatric
center of Fatemi Hospital in Ardabil city in 2023.
From this population, 60 children with attention-
deficit/ hyperactivity disorder were selected by
purposeful sampling and randomly replaced inti
three groups: experiment 1, experiment 2, and
control (20 people in each group). Data were
collected using Connors Parent Rating Scale (1978),
Raven's Progressive Matrices Test (2000) Test, and
Barrett's impulsivity questionnaire (1995). The
subjects of the first experimental group received
Transcranial Direct Current Brain Stimulation for
10 sessions and twice a week for 20 minutes. The
second experimental group also received Captain
Log's computerized cognitive  rehabilitation
intervention for 10 sessions, and twice a week for 45
minutes. The control group did not receive any
intervention. Data analysis was done with SPSS
version 25 software and with covariance analysis
and Bonferroni's post hoc test

Results

The results of descriptive statistics show that the
mean scores of impulsivity variables (lack of
planning, motor, and cognitive impulsivity) in the
experimental groups have improved in the post-test
phase compared to the pre-test phase. Also, the
results showed with the pre-test control, there is a
significant difference between the two experimental
groups and the control group in impulsivity scores
(P<0.05). In other words, the impulsivity of the
experimental groups is different after the
intervention of brain electrical stimulation and
cognitive rehabilitation.

Discussion

The present study was conducted to compare the
effectiveness of transcranial brain stimulation and
computer-based  cognitive  rehabilitation  on
improving impulsivity in children with attention-
deficit/ hyperactivity disorder. The results of
covariance analysis showed that electrical brain
stimulation is effective in improving the impulsivity
of children with attention-deficit/hyperactivity
disorder.

In explaining this finding it has been shown in
the research that as a result of less DLPFC activity
in people with attention -deficit/ hyperactivity
disorder, it is difficult to inhibit behavior.
Stimulating this area and increasing its activity
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increases the ability to inhibit response and
impulsivity.

Another finding of the research showed that
computer-based cognitive rehabilitation is effective
in improving the impulsivity of children with
attention-deficit/ hyperactivity disorder.

In explaining this finding, it can be said that by
using cognitive games, child's mind is taught to
make decisions with more calmness, thinking, and
concentration, and devote more time to thinking and
meditating on the problem to control their
impulsiveness and aggressiveness in facing different
situations. In fact, by affecting the cognitive
processes, a change in the individual's behavior was
also achieved. Children practice thinking correctly
and timely, make good decisions, and react correctly
to issues and events.

On the other hand, being in a sitting position
during the game makes children learn this behavior
and when they encounter positive feedback, they are
encouraged to continue.

The third finding of the current research
indicates that there is a significant difference
between the effectiveness of the two methods of
cognitive rehabilitation and electrical brain
stimulation in reducing the impulsivity of children
with attention-deficit/hyperactivity disorder, and the
method of electrical brain stimulation is more
effective than the cognitive rehabilitation method in
reducing impulsivity. The impulsivity of children
with attention-deficit/ hyperactivity disorder.

In explaining this finding, it can be said that
electrical stimulation of the brain is one of the
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therapeutic methods based on neuroplasticity of the
central nervous system in the treatment of various
psychiatric and neurological diseases, therefore, the
changes caused by electrical stimulation of the brain
compared to computer games It will have longer and
more durable effects. Considering that this method
will involve less cost and much less time for those
suffering from attention-deficit/ hyperactivity
disorder.

Conclusion

The findings of the present study showed that
electrical stimulation of the brain and cognitive
rehabilitation were effective in reducing the
impulsivity of children with attention-deficit/
hyperactivity disorder. Therefore, therapists and
health professionals can use both of the mentioned
methods along with other treatments to improve the
symptoms of children with attention-deficit/
hyperactivity disorder.
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6. Remember the Alamo
7. The Ugly Duckling

8. Match play

9. Tricky Tracks

10. What's next?

1. Puzzle Power

2. Domino Dynamite
3. Target Practice

4. Birds of Feather
5. Dont be Late
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