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Abstract

Introduction: Obsessive-Compulsive Disorder (OCD) is a chronic mental and social disease that is prevalent in
about 2 to 3% of the human population leading to cognitive impairments and affecting the quality of a patient's
life. Obsessive-compulsive patients are usually treated with one of three methods, selective serotonin reuptake
inhibitors, cognitive behavioral therapy, or a combination of the two. Recently, in addition to these three
methods, new methods such as theta stimulation, deep brain stimulation, repetitive transcranial magnetic
stimulation, and biofeedback approaches have been presented to treat these patients. The electroencephalogram
signal is a vital and non-invasive signal for evaluating the electrical activities of the brain, which has been used
as a useful tool in the diagnosis of obsessive-compulsive disorder. Since this signal has a non-stationary and
chaotic nature, its analysis by non-linear methods can be more useful. Therefore, in this study, the decomposition
method into intrinsic mode components, which is a useful method for analyzing nonlinear and biological signals,
has been used.

Method: Previous studies have demonstrated interdependence impairments between different brain regions in
patients with OCD. Hence, this study has provided a new approach based on the decomposition of signals into
intrinsic components and extraction of differential transient changes in amplitude envelope and phase spectra of
the EEG signal recorded during Flanker tasks. The proposed algorithm has been evaluated using 19 healthy
subjects and 11 patients by the Support Vector Machine (SVM) classifier.

Finding: The obtained results have confirmed the capability of the proposed method in diagnosing the disease
with high accuracy of 93.89% using amplitude differential information of the electroencephalogram signal.

Conclusion: In this study, the electroencephalogram signal, which is a non-invasive and cost-effective method,
was used to diagnose obsessive-compulsive disorder. In comparison between different regions, the statistical
features extracted from the frontal lobe, the frontal-parietal network, and the inter-hemispheric features have
offered better detection ability.

Keywords: Empirical Mode Decomposition (EMD), Support Vector Machine (SVM), Differential statistical features,
Obsessive-Compulsive Disorder (OCD).
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