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Introduction: Cerebral palsy (CP) is often linked to several issues, including cognitive, communi-
cation, and sensory-perceptual impairments. Due to its complexity, this study examined the effects
of transcranial direct current stimulation (tDCS) on cognitive function in children with CP.
Methods: This study employed a two-group experimental design involving children with CP aged
7-18 in Tehran. A total of 36 participants were conveniently selected and randomly assigned to
either the control or the experimental group, which received the tDCS intervention, with 18 par-
ticipants in each group.

The experimental group underwent ten sessions of tDCS, each lasting 20 minutes, administered
five times a week over two weeks. Meanwhile, the control group was placed on a waiting list.
Cognitive function was evaluated using the Parental Form of the Brief Executive Function Ques-
tionnaire (BRIEF).

During the intervention, data from eight participants were excluded from the analysis due to their
unwillingness to continue, resulting in a final sample size of 28 participants for the analysis.
Results: The one-way ANOVA test showed that the two groups did not differ significantly in
sub-components except in the organization (P>0.05).

Conclusion: Recent studies indicate that tDCS can be a promising additional tool in the rehabil-
itation of children with CP. However, the exact mechanisms of action still require further investi-
gation, particularly because there are not enough studies focusing on the effects of tDCS on these

children's executive cognitive functions. More research is needed in this area.
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Extended Abstract
Introduction

It is now widely accepted that Cerebral palsy (CP) is
much more than a "posture and movement disorder"
and is often associated with a wide range of impair-

ments, including cognitive, language, communication,

59

and sensory-perceptual impairments. Transcranial direct
current stimulation (tDCS) is a non-invasive technigque
that uses a constant, low-intensity direct current (1-2

mA) to modulate neural activity in the cerebral cortex.
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This method has potential as an intervention for children
with CP. However, relatively few studies have focused
on applying tDCS to enhance this population's cognitive
functions. As a result, more clinical research is necessary
to explore the effects of tDCS interventions on cognitive
abilities in children with CP.

Given the existing evidence that shows tDCS can impact
cognitive disorders in children with CP, there is a clear
need for new intervention methods that are cost-effective
and have fewer side effects. These interventions should
appeal to implementation in this group. Therefore, this
research aims to investigate the effects of tDCS on the

cognitive processes of children with CP.

Methods

This study utilizes an experimental design consisting
of two groups. The participants were children with CP,
aged 7 to 18. Using G Power software, a sample size of
36 individuals was determined (t-tests, Effect size=0.7,
0=0.05, Power=0.80, Total sample size=36. Actual
power=0.86). Participants were selected through conve-
nience sampling and were randomly assigned to either
the intervention or the control group (18 participants in
each group).

The inclusion criteria included a diagnosis of CP, age 7 to
18, and not participating in any other similar study. The
intervention group received 10 sessions of tDCS, each
lasting 20 minutes, while the control group remained on
a waiting list and continued their routine treatment.

During the study, five participants from the intervention
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group and three from the control group were excluded
due to absences exceeding two sessions or their unwill-

ingness to continue participation.

Instrument

Behavior Rating Inventory of Executive Function
(BRIEF)

BRIEF, developed in 2000, is available in two forms for
parents and teachers. It contains 86 items designed to
evaluate the cognitive function of individuals aged 5 to
18, either in school or at home. BRIEF can assess vari-
ous developmental and neurological disorders, including
attention deficit hyperactivity disorder (ADHD), autism
spectrum, reading disorders, Tourette syndrome, intellec-
tual disabilities, and brain injuries.

BRIEF utilizes a likert scale for responses: "never=0",
"sometimes=1", and "always=2". It includes two main
sets of subcomponents: Behavior regulation skills, en-
compassing inhibition, shifting, and emotional control,
and metacognitive skills, including planning, organizing

materials, monitoring, working memory, and initiating.

Results

Based on Table 1, the study found that 53.3% of the in-
tervention group were 14 years old and 86.6% were girls,
while 66.6% of the control group were 14 years old and
91.5% were girls. Data normality was confirmed using
the Kolmogorov-Smirnov test, and Levene's test showed
homogeneous variances between groups (P<0.05).

Descriptive data of BRIEF shown on the Table 2.
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Table 1. Demographic data

Group
: Total
Control-frequency (%) Intervention-frequency (%)
Girl 11(91.5) 13(86.6) 24
SeX | Boy 1(5.8) 2(13.4) 3
<=14 8(66.6) 8(53.3) 16
Age
15 + 4(33.3) 7(46.7) 11
Total 12 15 27

Table 2. Descriptive data of BRIEF

Mean Std. Deviation

Control 14.33 4.43
Inhibition Intervention 12.67 2.61
Total 13.41 3.56
Control 10.92 2.50
Attention transfer Intervention 10.67 2.12
Total 10.78 2.25
Control 9.67 2.67
Emotion control Intervention 10.40 2.16
Total 10.07 2.38
Control 7.92 2.19
Initiative Intervention 8.40 2.94
Total 8.19 2.60
Control 11.00 1.65
Working memory Intervention 9.93 2.63
Total 10.41 2.27
Control 13.50 3.52
Planning Intervention 15.53 3.52
Total 14.63 3.60
Control 7.08 1.67
Organizing Intervention 8.60 1.54
Total 7.93 1.75
Control 8.75 3.30
Controls Intervention 8.93 2.18
Total 8.85 2.68
Control 83.1667 5.0781
Total Score Intervention 85.1333 3.9072
Total 84.2593 4.4858
61
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The BRIEF scale sub-components showed differences be- fore and after the tDCS intervention, detailed in Table 3.

Table 3. ANOVA to check the mean difference of sub-components of the BRIEF

Sum of Squares df Mean Square F Sig.
Between Groups 18.51 1 18.51 1.484 0.23
Inhibition Within Groups 312.00 26 12.48
Total 330.51 27
Between Groups 41 1 41 0.079 0.78
Attention transfer  within Groups 132.25 26 5.29
Total 132.66 27
Between Groups 3.58 1 3.58 0.621 0.43
Emotion control  within Groups 144.26 26 5.77
Total 147.85 27
Between Groups 1.55 1 1.55 0.22 0.64
Initiative Within Groups 174.51 26 6.98
Total 176.07 27
Between Groups 7.58 1 7.58 1.49 0.23
Working memory  Within Groups 126.93 26 5.07
Total 134.51 27
Between Groups 27.56 1 27.56 2.21 0.14
Planning Within Groups 310.73 26 12.42
Total 338.29 27
Between Groups 15.33 1 15.33 5.94 0.02
Organizing Within Groups 64.51 26 2.58
Total 79.85 27
Between Groups 22 1 22 0.03 0.86
Controls Within Groups 187.18 26 7.48
Total 187.40 27
Between Groups 25.78 1 25.78 1.29 0.26
Total Score Within Groups 497.40 26 19.89
Total 523.18 27

The one-way ANOVA results indicate that any sub-component, except the organization

the two groups did not differ significantly in (P<0.05).
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Conclusion

This study aims to to investigate the impact of tDCS on
the executive cognitive functions of children with CP.
The results indicate that while there were differences in
average executive function scores between the interven-
tion and control groups, these differences were not statis-
tically significant.

Only a few published studies are exploring the effects
of tDCS on cognitive performance in children with CP.
However, some research, including a study by Ko et al.
(2021) (25), presents findings that contrast with the cur-
rent study's. Kuo et al. reported that applying tDCS, com-
bined with cognitive training for 20 minutes per session
over 12 weeks (totaling 20 sessions), led to significant
improvements in cognitive function, daily living activ-
ities, and language skills in children with CP who had
cognitive impairments. Importantly, no complications or
notable side effects were reported.

The differences between this study's and Kuo et al.'s re-
sults can be attributed to several factors: The number of
intervention sessions, the ages of the children involved,
and the combination of cognitive training with tDCS.
Existing research on other cognitive disorders suggests
that more intervention sessions, targeting younger par-
ticipants, and integrating the intervention with addition-
al rehabilitation methods can enhance the likelihood of
achieving effective outcomes.

Recent studies indicate that tDCS can be a promising
additional tool in the rehabilitation of children with CP.
However, the exact mechanisms of action still require

further investigation, particularly because not enough
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studies focus on the effects of tDCS on these children's
executive cognitive functions. More research is needed

in this area.
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