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Introduction: Attention deficit hyperactivity disorder (ADHD) is common in the
general and sports population. The prime objective of the current study was to
compare the impact of transcranial Direct Current Stimulation (tDCS) on the visual
sustained attention of ADHD student-athletes.

Methods: In this study, among the 79 children diagnosed with ADHD, 45 students
were randomly selected and divided into three 15-person Sham, control, and
experimental groups. All subjects in the Sham and experimental groups received ten
sessions of two different types of anodal and sham stimulations over the F3 area and
cathode excitation over the Supraorbital (SO) area with 1 mA current for 15 minutes.
After ten sessions, each group was re-examined. After 40 days, a follow-up test was
performed according to the post-test using the Continuous Performance Test,
Repeated Measures Analysis of Variance, and Paired Sample t-test was used to test
statistical hypotheses (p<0.05).

Results: The results revealed that applying tDCS is effective in improving the visual
sustained attention of ADHD student-athletes.

Conclusion: The findings of the study indicated that the protocol of applying 1 mA
tDCS can improve the visual sustained attention of ADHD student-athletes.
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Extended Abstract

Introduction

Attention deficit/hyperactivity disorder (ADHD) can have many effects
on athletes and sports participation (Han et al., 2019). Most studies
showed defects in visual sustained attention in people with this disorder
(Wolraich et al., 2019). Visual sustained attention is the ability to focus
on an activity or visual stimulus for a long time (Sierawska et al., 2019),
which has an important role in every day, sports, and, non-sports
activities (Thomson et al., 2020). The researchers investigated new
treatment options and tools such as transcranial direct current
stimulation (tDCS) (Canadyet al., 2020). The tDCS is a nhon-invasive
and painless brain stimulation therapy that uses direct electrical currents
to stimulate specific areas of the brain (Dubreuil et al., 2020).
Therefore, considering the effect of visual sustained attention on
improving athletic performance and considering the existing necessities
due to the contradictions of previous studies, the researchers in this
study intend to examine the effect of tDCS on the visual sustained
attention of ADHD student-athletes.

Methods

The method of the current study was quasi-experimental with a pre-test,
post-test, follow-up design. In this study, 45 students with ADHD were
randomly selected and divided into three 15-person Sham, control, and
experimental groups. All subjects in the Sham and experimental groups
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received ten sessions of two different types of anodal and sham
stimulations over the F3 area with cathode excitation over the
supraorbital (SO) area with 1 mA current for 15 minutes and after ten
sessions, each group was re-examined. After 40 days, a follow-up test
was performed according to the post-test using the Continuous
Performance Test. Repeated Measures Analysis of Variance and Paired
Sample t-test was used to test statistical hypotheses (p<0.05).

Results

Table 1 presents statistical indicators related to research variables in
different groups. The analysis of the variance test with repeated
measurement showed that in the within-subject effects section, the main
effect of the measurement steps (Fresponse presentation error = 0.0001, Pomission
error = 0.0001, n2=0.26) and the interaction of measurement time the
comparison with a group (Fresponse presentation error =0.0001, Pomission error
=0.0001, n2=0.64) is significant in two components of continuous
attention. In the following, the paired t-test was used as a follow-up test
to compare visual sustained attention between the stages of the study.
The findings of the paired t-test showed that the score of the component
related to visual sustained attention (error of omission) in the post-test
compared to the pre-test (P error of omission =0.001) and also in the follow-
up compared to the pre-test (Peror of omission=0.002) was decreased
significantly in the experimental group. In addition, as a result of tDCS
intervention, no significant difference was observed in the component
related to visual sustained attention (omission error) of hyperactive
athlete-students from post-test to follow-up (Pomission error =0.323).

Table 1. Statistical indicators of visual sustained attention in different groups

Variable group steps Mean different  Standard deviation t P
visual sustained  Experimental Pretest-Posttest 0.40 0.84 3.546 0.001
attention Pretest-Follow-up 0.40 0.839 3.376 0.002
Posttest -Follow-up -0.02 0.149 -1.00 0.323
Control Pretest-Posttest 0.20 0.774 1.00 0.334
Pretest-Follow-up 0.26 0.798 1.29 0.217
Posttest -Follow-up 0.066 0.258 1.00 0.340
Sham Pretest-Posttest -0.66 0.258 -1.00 0.334
Pretest-Follow-up -0.66 0.257 -1.00 0.334
Posttest -Follow-up -0.65 0.256 -1.00 0.333

Conclusion

The results of the current study showed that tDCS has a significant
effect on the visual sustained attention of ADHD student-athletes. The
findings of this research were inconsistent with the results of
Valenzuela et al. (2019), Lambez et al. (2020), and Molavi et al.
(2020) that showed transcranial stimulation does not affect sports
performance and visual sustained attention of hyperactive adults and
children due to the effect of learning on attention score, response
timing score, reaction time and distraction factors in the environment.
Also, the findings of this research were inconsistent with the results of
Kadish (2018) study in which tDCS does not affect all executive
functions as a result of the dependence of the effect of brain
stimulation on the arrangement of the electrodes and the intensity of
the inconsistent current. The reason can be seen in the difference
between the protocols. Thus, the results of the current study showed
that tDCS over the F3 and SO area can improve visual sustained
attention of ADHD student-athletes.
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