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Extended Abstract
Introduction

Attention-deficit hyperactivity disorder (ADHD) is the most common neurodevelopmental disorder, with an estimated
prevalence of 11% in school-aged adolescents. ADHD is primarily characterized by symptoms of hyperactivity, impulsivity, and
various cognitive impairments that often persist into adolescence and adulthood. in addition to symptoms of hyperactivity and
inattention, a wide range of cognitive deficits are observed in individuals with ADHD, such as problems with attention, working
memory, inhibitory control, planning, problem solving, and executive functions. Executive dysfunctions, especially inhibitory
control and working memory, are pervasive and influential in the pathophysiology of ADHD to the point that this disorder has
been termed a cognitive control disorder. The estimated prevalence of parent-reported diagnosis of attention-
deficit/hyperactivity disorder in 2016 was 2.4% in preschool children, increasing to 9.6% in school-aged children (611 years)
and 13.6% in adolescents (12-17 years). The disorder significantly affects well-being and social interactions, academic and
occupational achievement, and results in significant costs to individuals and society.

Method

The present study is a quasi-experimental study with a pre-test-post-test and a control group. The statistical population of
this study included people with attention deficit hyperactivity disorder who referred to psychology clinics in Yazd in 2024. Since
it is recommended that at least 15 people be present in each group in experimental and quasi-experimental studies, 30 eligible
volunteers were included in the study. The subjects were randomly assigned to two treatment and control groups. The inclusion
criteria for the sample of this study included: diagnosis of attention deficit hyperactivity, disorder by a psychiatrist and
psychologist, age between 12 and 18 years, absence of a metal object in the body or head, and absence of intracranial implants
such as electrodes, shunts, informed consent of the patient and his{family torpasticipate, in \the study, absence of use of
antipsychotic and anticonvulsant medications, and absence of a history of epilepsys,seizures, head*trauma, or brain surgery. The
criteria for subjects to be excluded from the study were absence from mare tham“one patient session, lack of sufficient
cooperation from the patient, and inability to understand the concepts related totthe pre-test. Before the intervention, subjects
were asked to respond to the working memory and impulsivityyscales,a$ & pre-test. In the next phase of the study, the
intervention group received ten twenty-minute sessions of transcranialjdifect®®lectrical brain stimulation over five weeks. The
control group had the device turned off. At the end of treatment, thextw@ questionnaires were re-evaluated and the results were
recorded in the subjects' files. Information related to the rese@reh results remained confidential and only the researcher had
access to their files for data analysis.

Results \

The aim of the study was to investigate the effeCtiveness of transcranial direct current stimulation of the brain on working
memory and impulsivity in adolescents with attention deficit hyperactivity disorder. The results of the present study showed that
transcranial direct electrical stimulation of the brainhas asignificant effect on working memory and impulsivity in adolescents
with attention deficit hyperactivity diSerder and canilead to improvement of working memory and reduction of impulsivity in
these adolescents. Studies have“shown that thefdorsolateral prefrontal cortex is closely related to cognitive functions such as
attention, decision-making, working'memaery, and emotion regulation. The dorsolateral prefrontal cortex is located in the middle
frontal gyrus and is a part of theyprefrontal cortex that is involved in higher-level executive function and impulsive behavior. As
a result, one of the common.corticab targets for transcranial electrical stimulation of the brain is the dorsolateral prefrontal
cortex. To explain the resultSyofithis study, it can be said that transcranial electrical stimulation of the brain in the dorsolateral
prefrontal cortex improves‘the function of this area because this area is one of the important areas involved in cognitive control.
As a result, less activity in this area is associated with emotional dysregulation and impulsive behavior, and extracranial
electrical stimulation of this area, by increasing cortical activity, allows the person to have more control over their emotions and
behavior. In other words, when people try to control their emotions, the activity of the frontal lobe regions involved in cognitive
control, especially the dorsolateral prefrontal cortex, increases, and the activity of the subcortical regions that normally control
that emotion decreases. Also, anodic stimulation can affect the resting membrane potential of nerve cells and cause changes in
the resting time of neurons, reducing the resting time of the cell, thereby increasing its excitability and increasing its firing rate.
In addition, brain imaging studies have shown that when the dorsolateral prefrontal cortex is stimulated, dopamine secretion in
that region increases, and since dopamine is one of the main transmitters in the memory process, an increase in dopamine during
increased surface excitability in the frontal cortex will lead to enhanced working memory performance.

Conclusion

The results of the present study showed that 10 20-minute sessions of transcranial electrical stimulation of the brain in the
left anode-right cathode prefrontal cortex area led to improved working memory and reduced impulsivity in adolescents with
attention deficit hyperactivity disorder. Furthermore, this method was used as a complementary treatment method alongside
other treatment methods to treat the problems of adolescents with attention deficit hyperactivity disorder.

Ethical Considerations

Compliance with ethical guidelines: Informed consent was obtained from all participants in this study and assurance was given that their
information would remain confidential.
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