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ABSTRACT

Cannabis is the most commonly used illicit substance in the world. Craving is one of the most
important treatment challenges in people with cannabis use disorder. The study aims to evaluate the
relationship between brain activity and craving among people with cannabis use disorder.

[VETEEE This is a descriptive-analytical study. Participants were 20 patients with cannabis use
disorder, who were selected by a convenience sampling method. Resting-state quantitative
electroencephalography (QEEG) data were recorded in resting state with eyes closed and eyes open, and
their craving was measured by the marijuana craving questionnaire-short form. The data were analyzed
in MATLAB software, version 22.

[(EEMTE In open eyes conditions, a significant negative correlation was observed between craving and
relative power in the theta band, particularly in the frontal and temporal regions (P<0.05). Additionally,
in both open and closed eye conditions, a significant positive correlation was identified between craving
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tative electroencepha- [@TEIERT There is a significant relationship between craving and changes in the activity of different
lography (QEEG),

brain regions in people with cannabis use disorder. It is necessary to pay attention to the neurobiological

cannabis, Craving aspects of addiction to cannabis during the treatment process.
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Extended Abstract

Introduction

annabis is the most commonly used illicit

substance worldwide, with up to 200 mil-

lion users. In recent years, cannabis use

has increased in Iran, making it the second

most commonly used substance after opi-
oids. Prolonged cannabis use is associated with various
social, psychiatric, and cognitive consequences. The can-
nabis use, by stimulating cannabinoid receptors, particu-
larly CB1 receptors, can cause dopaminergic nerve stimu-
lation and dopamine release. Studies have indicated that
cannabis use can have long-term negative impact on the
brain, causing differences in brain activity between can-
nabis users and non-users. Addiction to cannabis is char-
acterized by compulsive drug-seeking behavior and crav-
ing. The neurobiological mechanism of cannabis craving
is still under investigation. Understanding the brain pro-
cesses involved in cannabis craving can contribute to
the development of effective intervention strategies and
improve treatment outcomes. There is a need to focus on
exploring the neural correlates of cannabis craving using
quantitative electroencephalography (QEEG). This study
aims to use QEEG to examine the relationship between
brain activity and cannabis craving.

Methods

This is a descriptive-analytical study. The study popu-
lation comprised individuals with cannabis use disorder
based on the diagnostic criteria outlined in the fifth edition
of the Diagnostic and Statistical Manual of Mental Disor-
ders (DSM-5), referred to the Iran Psychiatric Hospital,
of whom 20 were selected based on the entry and exit
criteria, using a convenience sampling method. The in-
clusion criteria were: having cannabis use disorder based
on DSM-5 criteria, and age 18-40 years. Exclusion cri-
teria were a history of active brain injury, epilepsy, sei-
zures, trauma, underlying medical conditions, or severe
psychiatric disorders (such as schizophrenia, bipolar dis-
order, and major depressive disorders), concurrent use
of psychiatric medications, and concurrent use of sub-
stances other than cigarettes. The EEG recordings were
obtained from all participants, and the marijuana craving
questionnaire-short form was used to assess cravings. The
EEG data were recorded using 19 silver cup electrodes
referenced to attached ears according to the 10-20 inter-
national system, at a rate of 250 Hz. Each recording lasted
about 15-20 minutes and was done at a resting state once
with closed eyes and once with eyes open. Quantitative
analysis of EEG raw data was done using the EEGLAB

module of MATLAB software, version 22. The collected
data were analyzed using the fast Fourier transform al-
gorithm, and the relative power values were calculated.
The assumption of normality for the data distribution was
confirmed using the Kolmogorov-Smirnov test, and Pear-
son correlation test was used to examine the relationship
between craving and brain activity.

Results

Participants included 19 men and one woman. Table 1
presents the results of correlation test between craving
and activity of brain regions at different frequency bands
under eyes-open and eyes-closed conditions. A significant
negative correlation was observed between craving and
relative power at theta frequency band in the frontal (F7)
and temporal (T3) regions under eyes-open condition,
while there was a significant positive correlation between
craving and relative power in the beta frequency band in
the temporal (T4) and occipital (O2) regions and in the
gamma frequency band in the temporal (T3), frontal (F3),
and central (C3) regions. Under eyes-closed condition, a
significant positive correlation was found between crav-
ing and relative power in the beta and gamma frequency
bands in the temporal regions (T3, T5) and parietal region
(P3). The results of the linear regression analysis demon-
strated that the activity of brain regions was able to predict
cravings.

Conclusion

Our findings revealed significant associations between
cannabis craving and brain activity in several frequency
bands. Consistent with previous studies, we observed that
individuals with higher cannabis craving level had lower
relative power in the theta band within the frontal and
temporal regions. This finding suggests that alterations
in power of theta band may be related to the experience
of cannabis craving. Moreover, our results indicated that
individuals with craving had higher relative power in the
beta band within the temporal, occipital, and parietal re-
gions. This increase in beta band power may indicate the
impact of cannabis use on working memory and cogni-
tive performance, as well as potential differences in the
activity of temporal region. These findings are consistent
with existing evidence. For example, fMRI studies re-
ported increased brain activity among cannabis users and
a correlation between cannabis craving and the activity of
specific brain regions such as the amygdala, striatum, and
orbitofrontal cortex.

Furthermore, our study revealed a positive and signifi-
cant correlation between cannabis craving and relative
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Table 1. The correlation coefficients of the relationship between craving and relative power in brain regions

Conditions Frequency Band Brain region P Pearson correlation coefficient
Theta F7 0.03" -0.47
Theta T3 0.02" -0.50
Beta T4 0.03" 0.47
Eyes-open Beta 02 0.02" 0.50
Gamma T3 0.02° 0.49
Gamma F3 0.03" 0.46
Gamma C3 0.04" 0.45
Beta T3 0.02" 0.51
Beta T5 0.04" 0.47
Eyes-closed Beta P3 0.03" 0.49
Gamma T3 0.01™" 0.58
Gamma T5 0.04° 0.48

Iranian Journal of
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* P<0.05, ™ P<0.01

power in the gamma band within the temporal, frontal,
and central regions. This suggests that higher cannabis
craving is associated with elevated gamma band power.
Interestingly, we did not find any significant correlation
between cannabis craving and relative power in the alpha
and delta bands. It is important to note that discrepancies
in findings may be due to individual differences in fac-
tors such as age of onset, dosage and duration of cannabis
use, genetics, methodologies, data recording and analysis
techniques, EEG devices.
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