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Abstract

Addiction is a biological, psychological, and social disease. Several factors are involved in etiology,
substance abuse, and addiction which interact with each other and lead to the beginning of drug use and
then addiction. Heroin is an addictive drug that, by acting on the central nervous system, reduces the
density of neurons in the brain and interferes with decision making. This paper examines the effects of
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heroin on brain function by studying the relationship between spectral strength of
electroencephalogram (EEG) signal and heroin abuse. For this purpose, the resting EEG signal and
cognitive activity of 15 healthy individuals and 15 heroin addicts were recorded in 16 channels in one
session. The frequency range of EEG signal sub-bands was calculated separately for each individual.
Welch method has been used to extract the power of EEG signal frequency sub-bands. The extracted
features were examined using Mann-Whitney test and Davies-Bouldin index. The results show that the
heroin-dependent group has higher power in delta (in the frontal, central and temporal regions) and
theta (in all canals) than in the control group. In the heroin-dependent group, the power of alpha
decreased compared to the control group. High alpha sub-bands power in the frontal, temporal and
central lobes compared to other frequency sub-bands, as well as in the central, parietal and temporal
lobes, the power of the second low alpha sub-band in decreased addicts. According to Davies-Bouldin,
the power of the second low alpha sub-band in the T6 channel has a better power to differentiate
between healthy and heroin-dependent people.

Keywords: Heroin addiction, EEG signal, frequency characteristics, power, Davis- Boldin index.
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(Table-3): Statistical test results of signal changes in addicts compared to healthy individuals in different channels for frequency
characteristics extracted from 15 healthy individuals and 15 addicted individuals

S

) ) sYb Wb
Sho | Sl Wi wi

O Wb Guogd

(S0 Coxdgo

e b Wby of
XA .U'.'.J’ L o .)5}25.”

Wi

oeals oeals

ials Sialidl | ol F3 Juls

MYV
oI * als Ll

F4 Juls
Seals Slsel | sl

F als Seals

F7 Jus
Seals Slsel | el

oeals seals

oeals ol ol F8 Juls

oeals seals

Shals ol | il Fz JL

oeals oeals

Seals Salsel | el T3 Ju

oeals oeals

Seals Slsel | sl T4 JUs

¥ oals seals

T5 Jui
oeals ol ol

F als Seals

T6 JUIS
Seals Slsel | sl

oeals oeals

Sals Sl | ol C3 Juls

oeals oeals

oeals ol Gels C4 Jus

F eals seals

oS ol | Gl Cz JLs

oeals oeals

Sals Sl | e P3 Juls

OF 2l Vo, VP4 Jlo


http://dx.doi.org/10.52547/jsdp.19.3.49
http://jsdp.rcisp.ac.ir/article-1-1149-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-07-12 ]

[ DOI: 10.52547/jsdp.19.3.49 ]

LY P4 JLls

als | pals | sals als als s sl |97 J
SRy 01 Jus

ol seels < Laels Laals Laals ol | eels J
Y LY 02 Juls

LS saals < Laals Laals Laals il < J

5 Gail pj b ylel 6l g i 99d Hlxe wolie :(F-Jguz)

(Table-4): Davis-Boulden's standard values for power spectral in frequency bands
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