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Abstract

Attention Deficit Hyperactivity Disorder (ADHD) is the most common emotional,
cognitive and behavioral disorder in children. ADHD has been hypothesized to be results
from structural defects in brain networks influencing cognitive and motor behavior or
dysfunction of the central nervous system. EEG is a useful source of information on the
background state of the brain, indexing the substrate of cognition and behavior, so it
appears to be an appropriate tool for assessing this disorder. This study evaluates
cognitive function in children with different types of ADHD; detect the EEG changes in
different aspects of ADHD and study the correlation between cognitive function and EEG
changes among different subtypes of attention deficit hyperactivity disorder children. The
study group (7 + children) was divided into three subgroups according to the ¥ subtypes
of ADHD. All children were between the ages of © and )¢ years. Neuropsychiatric
assessment, electroencephalographic (EEG) study and intelligence quotient (IQ) testing
were done to all ADHD subtypes. The study showed that the majority in all subtypes of
ADHD had average IQ with no significant difference between different types of ADHD
regarding their visual and auditory short term memories. Also revealed that ¢V7/ of all
ADHD groups has electroencephalographic changes. There were significant differences
among ADHD subtypes regarding intensity of LT frontal alpha wave, which was
significantly increased in combined ADHD group more than in inattention and
hyperactive-impulsive ADHD groups, but there were no significant differences between
ADHD groups regarding intensity of other EEG waves. The study showed that RT frontal
beta wave changes is significantly increased in low average and high average 1Q than in
average 1Q in ADHD children and that LT occipital alpha wave changes is significantly
increased in high average IQ than in low average, average 1Q and superior 1Q in ADHD
children. There was no significant correlation between EEG changes and visual short
term memory deficit in ADHD children. On the other hand the study demonstrated a
significant increase in LT frontal delta and LT temporal beta &delta waves changes in
ADHD children with auditory short term memory deficit. The study concluded that there
were correlation between some EEG changes and some cognitive function indicators.
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Qntroduction

Introduction

Attention deficit hyperactivity disorder (ADHD) is the most
common emotional, cognitive and behavioral disorder in children
(Spencer et al., T++V), affecting about ¥ to ©% of children globally
(Nair et al., T++7) and diagnosed in about Y to )1/ of school aged
children (Rader etal.,  d).

ADHD is characterized primarily by behavioral symptoms of
inattention, hyperactivity, and impulsivity beginning in childhood and
often persisting across the life cycle (Biederman, —~ ).

The diagnosis of ADHD required the identification of specific
behaviors that met the criteria of the Diagnostic and Statistical Manual of
Mental Disorders, ¢" edition, Text Revised (DSM-IV-TR) (APA, ).

Although its etiology remains unclear, its strong familial nature and
high levels of heritability (Faraone et al., "~ ) supported a genetic
etiology. Importantly, the neurobiological abnormalities found in children
with ADHD were also identified in adults (Makris et al., T+ + V).

ADHD had been hypothesized to be due, in part, to structural
defects in brain networks influencing cognitive and motor behavior
(Barkley, '%%Y; Makris et al., T++Y).

A growing literature of magnetic resonance imaging (MRI)
based volumetric (Valera et al, T++¥) and cortical thickness
(Makris et al., T+ +V) studies identified abnormalities in the dorsolateral
prefrontal cortex (DLPFC), the frontoorbital cortex, the anterior cingulate
cortex (ACC), the inferior parietal lobule (IPL), and the corticostriatal
system, which were structures sub-serving attention and executive
functions (EFs). The presence of this array of abnormalities raises
a critical question as to whether ADHD is a syndrome that may involve
disordered white matter (WM) connections.

At the level of body functions, ADHD affected several global and
specific mental functions: intellectual function; impulse control;
sustaining and shifting attention; memory; control of psychomotor
functions; emotion regulation; higher level cognition, including




