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ABSTRACT

Introduction: Attention deficit hyperactivity disorder (ADHD), as one of the most common neuro-behavioral
disorders, is caused as a result of brain dysfunction and, depending on the age and frequency, can heavily affect
the electroencephalography (EEG). Subjective and overlapping behavioral symptoms of ADHD with other
psychiatric disorders are long-standing issues that have an effect on the diagnostic process. Thus, it is natural that
the EEG as an objective measurement is used to evaluate the clinical status of these patients. The aim of this
study is to highlight the using of machine learning techniques to analyze the EEG in clinical evaluations of
ADHD children.

Methods: This review article has been conducted by searching articles in scientific databases and e-Journals and
by using keywords that include EEG, machine learning techniques, decision support system (DSS), and ADHD.
Results: EEG signals are produced as a result of neural activity and are based on the frequency divided in four-
bands (delta, theta, alpha, and beta). Studies have shown the abnormalities of EEG signals such as lower
frequency of alpha, the higher frequency of delta and theta and the epileptiform patterns in ADHD children. In
order to understand the nature of EEG in the evaluation of these individuals, linear and nonlinear classifiers,
including support vector machines, artificial neural networks, and bayesian networks, have been used. These
classification methods have the ability to handle multidimensional features and nonlinear relationships in EEG
data. They improve the accuracy of diagnosis process and differentiate between the ADHD and control groups as
well as the subtypes of ADHD.

Conclusion: Today, there are a lot of concerns about exaggerating diagnoses and unnecessary
medication therapy of individuals with ADHD. The aim of EEG studies in ADHD patients is to explore

data related to various aspects of brain functions. The high sensitivity and accuracy of these data are

useful in evaluation and differential diagnosis of this disorder. Thus, designing decision support systems

based on machine learning techniques for analyzing EEG has the high applicability to offer more

accurate diagnosis and improve the rehabilitation of ADHD children.
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