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Abstract

Background & Objectives: Attention—deficit’/hyperactivity disorder (ADHD) is a neurodevelopmental disorder associated with certain types of
behavioral and neurological problems. Working memory deficits are present in most children with ADHD. Working memory refers to the active,
top—down manipulation of information in short-term memory. Attention deficit is one of the symptoms associated with ADHD. Attention is
conscious concentration on a phenomenon to the exclusion of other stimuli. Until now, various drug and non—drug treatments could not introduce
a golden standard of treatment in ADHD children. Considering the high prevalence of ADHD children and their many neurological and
behavioral problems, which can endanger their future both academically and professionally, new and diverse treatment techniques are needed to
help them. Therefore, this study aimed to investigate the effectiveness of transcranial direct current brain stimulation on working memory and
attention in children with ADHD.

Methods: This quasi—experimental study employed a pretest—posttest design with a control group. Among children aged 6 to 9 years with
symptoms of ADHD referred to psychology and psychiatry clinics in Yazd City, Iran, 30 qualified volunteers were randomly chosen and included
in the study. Then, 15 were randomly assigned to the intervention group and 15 people in the control group. The inclusion criteria were as
follows: having ADHD with a psychiatrist's approval, age range of 6 to 9 years, not using other treatment methods such as behavioral therapy
and drug therapy, and lacking motivation of the child's family to participate in the research. In both groups, in the pretest and posttest stages, the
variable of working memory was evaluated with the Working Memory Test (Damin & Carpenter, 1980), and the variable of attention was
assessed using the Test of Everyday Attention (Robertson et al., 1996). Data analysis was done using covariance analysis in SPSS 17. The
significance level of the tests was set at 0.05.

Results: Data analysis showed that the mean scores of active memory and attention tests in children with ADHD in the intervention group and
after treatment increased significantly compared to the control group (p<0.001). Based on the effect size results, 58% of the difference between
the intervention group and the control group in the variable of working memory was due to the transcranial direct current stimulation of the
brain. This amount for the attention intensity variable was 54%.

Conclusion: The results of the present study showed that transcranial direct current stimulation of the brain could be used as a complementary
therapy to improve working memory and attention in children with attention—deficit/hyperactivity disorder.

Keywords: Transcranial direct current stimulation, Working memory, Attention, Attention—deficit/hyperactivity disorder.
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. Motor inhibition

. Sustained attention

. Response variability

. Cognitive flexibility

15, Mindfulness

. Impulsive behavior

. Transcranial Direct Current Stimulation
. Resting membrane potential

19 Dorsolateral prefrontal cortex (DLPFC)
2, Sham
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1, Attention-Deficit/Hyperactivity Disorder (ADHD)
2, The Diagnostic and Statistical Manual of Mental Disorders, Fifth
Edition (DSM-5)

3, Working memory

. Short-term memory

. Mid-lateral prefrontal cortex

. Attention

. Cognitive functions

. Executive functions

. Fronto-striato-parietal

19, Fronto-cerebellar
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3, Test of Everyday Attention
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1. Working Memory Test
2, Reading Span Test
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