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Abstract

Introduction: One of the most important areas of cognitive
impairment in children with intellectual disabilities is related to
working memory. Transcranial direct current stimulation
(tDCS) is a noninvasive brain stimulation that has been studied
as a way to increase cortical excitability and enhance working
memory. This research aimed to analyze the efficacy of tDCS on
verbal working memory of children with borderline intellectual
functioning.

Method: The research method was quasi-experimental pretest-
posttest design with control group. The statistical population
was children who visited the Atieh clinic and were diagnosed
with mild mental disability based on clinical interview and
Tehran-Stanford-Binet IQ scale. Through convenience sampling,
30 people were collected from this population and were
assigned randomly into experimental and control groups. The
experimental group was provided 5 consecutive sessions of
electrical stimulation in the Dorsolateral prefrontal cortex area
with an intensity of 1 mA and a duration of 30 minutes. The data
was analyzed using one-way ANCOVA.

Results: results illustrated that the Transcranial direct current
stimulation (tDCS) interventions have statistically meaningful
positive effect on the verbal working memory of the children
with borderline intellectual functioning

Conclusion: According to the findings of the present study, it
can be concluded that both CBCT and ACT approaches can be
used to improve the marital quality of non-clinical couples.
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Extended abstract

Introduction

Most children with mild mental retardation
have IQ scores with 1 or 2 standard
deviations below the mean and cannot
compete with their other classmates due to
poor learning ability, difficulty with abstract
and conceptual understanding, limited range
of general information and difficulty with
understanding and generalization of the
subjects in their lessons. These children are
very slow in learning, forget things very
quickly and have difficulty with recalling
specific information (1). Although these
children can learn a large part of general
education, they are much slower in learning
than normal children, and their deficiencies
in certain areas of cognitive skills contribute
to this delay. Three areas of the most
important cognitive deficits in these children
are related to attention (vigilance), working
memory and generalization (1).

Working memory is defined as the ability to
actively maintain task-related information
during a cognitive activity. It is necessary to
have this memory to concentrate on a task,
avoid distractions and get informed of
environmental conditions. Low working
memory capacity, especially in the verbal
area of brain (Broca's area), can be a risk
factor for progress in the early years of
primary school (2). Due to the importance of
working memory in human cognitive
processes, the present study has extensively
addressed teaching of this type of memory in
the review of literature (3).

Transcranial direct current stimulation
(tDCS), is anon-invasive, painless brain
stimulation treatment that has been
extensively tested over the past decade. This
is a non-invasive, inexpensive, and safe
technique which changes cortical excitability
by changing the resting potential of cortical
nerve cells. It also uses direct and weak
electrical currents in the cortical areas by
connecting two electrodes with different
poles and facilitates or inhibits spontaneous
neural activity; in other words, it modulates
neuronal activity (4).

Material and methods

This quasi-experimental pretest-posttest
design study is carried out with a control
group. The statistical population included
children aged 7 to 14 years who referred to
Atieh Clinic in Tehran for clinical evaluation
and then were considered as children with
mild mental retardation based on the clinical
interview and the new version of
the Tehran-Stanford-Binet Intelligence Scale
(2006). 30 eligible children who volunteered
to participate in the study, were selected by
convenience sampling and were randomly
divided into experimental and control
groups. The experimental group were tested
by tDCS in five consecutive sessions and
after the sessions, both experimental and
control groups were examined by
the Tehran-Stanford-Binet Intelligence Scale
again. Data were analyzed by Univariate
Analysis of Variance in SPSS software.

Findings

In total, 9 girls and 11 boys were divided into
the experimental and control groups. The
experimental group consisted of 5 girls
(50%) and 5 boys (50%) and the control
group consisted of 4 girls (40%) and 6 boys
(60%). The results of independent t-test
showed that the experimental and control
groups in terms of age (p = 0.448) and 1Q (p
= (0.887) were not significantly different. On
the other hand, after removing the pre-test
effect, the result of Univariate Analysis of
Variance on the mean scores of verbal
working memory posttest in the
experimental and control groups showed
that there was a significant difference
between the two groups in the posttest (p
<0.001). Also, Eta coefficient (0.55) showed
the value of the effect of the intervention.

Discussion

The present study tries to evaluate the
effectiveness of Transcranial direct current
stimulation by connecting two electrodes to
verbal working memory in children with
mild mental retardation and the results
showed that there was significant rate of
change of verbal working memory level
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score before and after electrical stimulation.
This means that five 30-minute sessions of
anodic stimulation of the lateral prefrontal
cortex (LPFC) with a current of 1 mA
improved the verbal working memory of the
children.

Conclusion

This study is consistent with the previous
studies and it can be said that anodic
stimulation can affect the resting potential of
nerve cell membranes (neuronal
depolarization), change the neuronal resting
time and reduce cell resting time and thus
increase its excitability and firing rate.

Brain imaging also shows that the
stimulation of DLPFC region of the brain can
increase dopamine secretion, and since
dopamine is one of the major transporters in
the memory process, it increases the surface
excitability in the frontal cortex and the
performance of verbal working memory (5).
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