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ABSTRACT

R EREIIE Attention-deficit hyperactivity disorder (ADHD) canimpair psychological, emotional,
and cognitive processes. The present study aims to investigate the effect of beta neurofeedback on
executive functions and problem-solving skills of elementary school male children with ADHD.

[VEETEEE This is a quasi-experimental study with a pre-test/post-test/two-month follow-up design. The
participants were 24 elementary school male children with ADHD referred to psychology and psychiatry
clinics in Mashhad, Iran, in 2020. They were selected using a purposive sampling method and randomly
divided into intervention and control groups. The children in the intervention group received beta
neurofeedback at 30 sessions for 2.5 months. The data collection tools were Brock and Clinton’s ADHD
questionnaire, the children’s problem-solving exploratory test of Johnson, and Coolidge et al.'s executive
functions questionnaire. The data were analyzed using repeated measures ANOVA.

(ST The results showed that beta neurofeedback had significant effects on executive functions
(F=33.42; Eta squared=0.60; P=0.0001) and problem-solving skills (F=29.81; Eta squared=0.57; P=0.0001).
It led to significant improvement in the intervention group.

Beta neurofeedback can improve executive functions and problem-solving skills of children

with ADHD through providing biological feedback and increasing awareness of mental and cognitive
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Extended Abstract
Introduction

ttention-deficit hyperactivity —disorder

(ADHD) is a neurodevelopmental disor-

der characterized by three main features:

attention deficit, hyperactivity and im-

pulsivity. This disorder starts in the first

years of life and continues to adulthood,
causing disturbances in various aspects, such as personal
life, social interactions, professional life, active memory,
concentration and other functional aspects. The conse-
quences of ADHD include educational and academic
problems, poor relationships, anxiety, depression, aggres-
sion and learning disorders, which ultimately lead to de-
linquency, conduct disorders, and antisocial personality.
The ADHD children cannot pay close attention, sustain
attention in assignments or activities, or follow up on the
assignments. In addition, these children have impairment
in cognitive processing, higher mental functions, and ex-
ecutive functions. The present study aims to investigate
the effect of beta neurofeedback on the executive func-
tions and problem-solving skills of elementary school
male children with ADHD.

Material and Methods

This is a quasi-experimental study with a pre-test/post-
test/two-month follow-up design. The study population
included elementary school male children with ADHD
referred to psychology and psychiatry clinics in Mashhad,
Iran, in 2020. Of these, 24 children were selected by a pur-
posive sampling method from six clinics based on entry
and exit criteria and were divided into two groups of in-
tervention and control by simple random method (lottery
method). The ADHD of children was diagnosed by a psy-
chiatrist. The children in the intervention group received
beta neurofeedback at 30 sessions for 2.5 months. The
data collection tools were Brock and Clinton’s ADHD
questionnaire, the children’s problem-solving exploratory
test (CPSET) developed by Johnson [50], and Coolidge et
al’s executive functions questionnaire (EFQ) [48]. The
data were analyzed using repeated measures ANOVA.

Results

The results of ANOVA showed that the time factor (as-
sessment phase) had a significant effect on the scores of
EFQ and CPSET in children. The effect sizes were 55%
and 43% for the scores of EFQ and CPSET, respectively.
In addition, the effect of the group factor (beta neurofeed-
back) on EFQ and CPSET scores was significant. There-
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fore, it can be concluded that beta neurofeedback had a
significant effect on the executive functions and problem-
solving skills of children with ADHD. The effect sizes
showed that the beta neurofeedback improved the EFQ
and CPSET scores by 45% and 37%, respectively. Final-
ly, the results indicated that the interaction effect of group
and time was also significant on the scores of EFQ and
CPSET. Therefore, it can be said that beta neurofeedback
provided in different assessment phases had a significant
impact on executive functions and problem-solving skills
by 60% and 57%, respectively.

Conclusion

The beta neurofeedback intervention can improve ex-
ecutive functions and problem-solving skills of children
with ADHD by providing biological feedback and in-
creasing awareness of mental and cognitive processes.
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6. Attention Deficit Hyperactivity Disorder Questionnaire (ADHDQ)
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10. Shapiro-Wilk Test
11. Levene's test
12. Paired sample t test
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