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Abstract

Purpose: This study aimed to investigate the effect of Transcranial Alternating Current Stimulation (tACS)
on Response Inhibition and sustained attention in athletes with ADHD.

Methods: In this study, 120 children athletes with ADHD aged between 9 and 11 years were randomly
selected from a pool of 300 participants. They were then divided into three groups of 40 participants each:
Sham, control, and tACS. Participants in the sham and tACS groups received simultaneous anodal stimulation
in the F3 and F4, and cathodal stimulation in the FP2, with a current of 1ImA (10Hz) for 15 minutes over 10
sessions. Each group was then re-examined, and a follow-up test was conducted after two weeks. Post-test
data were analyzed using the continuous performance test (CPT) and analysis of variance with repeated
measures, with Bonferroni's post hoc test used to investigate the hypotheses (P>0.05).

Results: The results of repeated measures analysis of variance and Bonferroni's post hoc test showed that
tACS had a significant effect on response inhibition (P=0.0001) and sustained attention (P=0.0001) in
children athletes with ADHD.

Conclusion: The findings suggest that applying tACS with a current of ImA can improve response inhibition
and sustained attention in children athletes with ADHD. Therefore, this method can be used as a
complementary or independent treatment for these athletes.
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Extended Abstract
Background and Purpose

Attention Deficit Hyperactivity Disorder
(ADHD) is a prevalent neurodevelopmental
condition characterized by impairments in
attention  regulation,  impulsivity, and
executive functioning. Among athletes,
especially  those involved in  high-
performance and precision-demanding sports,
these symptoms can be particularly
detrimental, affecting both training outcomes
and competitive performance. In recent years,
there has been growing interest in non-
pharmacological interventions aimed at
improving cognitive control and attentional
processes in individuals with ADHD (1). One
such promising intervention is transcranial
alternating current stimulation (tACS), a non-
invasive brain stimulation technique that
modulates neural oscillations associated with
cognitive functions. tACS applies weak
electrical currents in a frequency-specific
manner to the scalp, aiming to entrain or
synchronize endogenous brain rhythms (2).
Given the critical role of neural oscillations—
especially in the theta and beta frequency
bands—in response inhibition and sustained
attention, tACS has emerged as a potentially
effective tool for enhancing these cognitive
domains. While tACS has shown preliminary
efficacy in clinical populations, its
application in athletic contexts, particularly
among athletes with ADHD, remains
underexplored (3). This study seeks to
investigate the effects of tACS on response
inhibition and sustained attention in athletes
diagnosed with ADHD (1, 2). By targeting
brain networks implicated in executive

function and attentional control, this research
aims to evaluate whether tACS can serve as a
viable cognitive enhancement strategy in this
unique population. Understanding these
effects not only contributes to the growing
field of neuromodulation in ADHD treatment
but also offers insights into optimizing mental
performance in athletes, where even marginal
improvements can lead to significant
competitive advantages. The implications of
such findings could extend beyond clinical
benefits, potentially informing individualized
training programs and neuroenhancement
protocols for athletes with cognitive
challenges.

Materials and Methods

In this study, among 300 child athletes with
ADHD, aged 9 to 11 years, 120 children were
randomly selected and divided into three
groups of 40 participants each: Sham, control,
and tACS. All participants in the sham and
tACS groups received simultaneous anodal
stimulation in the F3 and F4, and cathodal
stimulation in the FP2, with a current of ImA
(10Hz) for 15 minutes during 10 sessions .
Then each group was re-examined and after
two weeks a follow-up test was conducted.
The ANOVA with repeated measures and
Bonferroni's post hoc test were used to
investigate the hypotheses. (P>0.05).

Results

The ANOVA with repeated measures results
revealed significant differences between
groups across the three phases: pre-test, post-
test, and follow-up, in both sustained
attention and response inhibition. The
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findings showed that the tACS group
demonstrated lower mean scores in the
research variables compared to the sham and
control groups (M = 6.075 for sustained
attention; M = 3.01 for response inhibition).
In contrast, the differences in mean scores
between the pre-test and post-test in the sham
and control groups were  minimal.
Furthermore, no significant differences were
observed between the post-test and follow-up
phases within the groups in either response
inhibition or sustained attention. Bonferroni’s
post hoc test indicated that the application of
transcranial alternating current stimulation
resulted in a statistically significant
improvement in sustained attention and
response inhibition from the pre-test to the
post-test (p < 0.05). However, no significant
changes were observed between the post-test
and follow-up assessments (p > 0.05),
suggesting that the effects of the stimulation
remained stable over time. Based on these
results, the null hypothesis can be rejected,
and it can be concluded that transcranial
alternating current stimulation has a
significant effect on enhancing sustained
attention and response inhibition in athletes
diagnosed with Attention
Deficit/Hyperactivity — Disorder (ADHD).
These findings underscore the potential of
tACS as a promising neuromodulatory
intervention for cognitive enhancement in
this population.

Conclusion

The obtained findings indicate that the
protocol of applying tACS with a current of
ImA can improve response inhibition and
sustained attention in child athletes with
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ADHD. Therefore, this method can be used
as a complementary or independent method
of treatment in these athletes.
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