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ARTICLE INFO ABSTRACT
Article type: Background: Obsessive-compulsive disorder is a heterogeneous disorder with different symptoms
Research Article and different subgroups. To understand this disorder and investigate its neurological basis, most of
the studies have examined the function of the frontal lobe of affected people in a resting state,
Article history: regardless of the heterogeneity of its symptoms and subgroups; however, the quantitative
Received 27 January electroencephalography characteristics of all brain channels for different subgroups of this disorder
2024 have not been investigated separately and in different situations.
Received in revised form Aims: This study was conducted to investigate the index of asymmetry in all brain lobes of people
24 February 2024 with OCD with harm avoidance (HA) motivation in an imaginary exposure to an obsessive-
Accepted 29 March 2024 provoking situation compared to the resting stage.
Published Online 20 Methods: The current research was practical in terms of purpose and experimental in terms of
April 2024 method. The statistical population consisted of all OCD patients with harm avoidance motivation
who were referred to the Peyvand Counselling Center in Kerman in 2022-2023. To conduct the study,
Keywords: 45 people were selected by a convenience method based on inclusion criteria and were evaluated by
obsessive-compulsive completing the Yale-Brown Obsessive Compulsive Scale (Goodman et al., 1986), Obsessive-
disorder, Compulsive Core Dimensions Interview (Summerfeldt et al., 2014), Obsessive-compulsive Core
harm avoidance, Dimensions Questionnaire (Summerfeldt et al., 1999) and EEG recording. The obtained data were
asymmetry, quantified by the Fourier transform method and statistically analyzed using paired t test and SPSS-
quantitative 26 software. o _ _
electroencephalography Results: The results showed a significant increase in theta waves in the left frontal lobe (FP1-FP2

and F3-F4), alpha waves in the left frontal lobe (F3-F4 and F7-F8) and left temporal lobe (T3-T4),
and beta waves in the right parietal lobe (P3-P4) (p< 0.01).

Conclusion: The results indicated the involvement of slow waves of the left frontal and temporal
lobes, and fast waves of the right parietal lobe during exposure in OCD. These findings provide the
possibility of using noninvasive neurophysiological methods in the more accurate treatment of this
subgroup and encourage further research on quantitative electroencephalographic features as possible
biomarkers for other homogeneous subtypes of OCD.
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Introduction

Obsessive-compulsive disorder is a heterogeneous
condition  with  diverse and  wide-ranging
manifestations, potentially having diverse causes
(Cameron, 2018). The results of EEG studies to
identify the neurological substrates of OCD patients
have mainly shown a different pattern of brain wave
activity and communication between brain
hemispheres with more alpha waves in the left
hemisphere (Tan et al., 2022), left temporal and left
parietal abnormalities (Yang et al., 2019), and
increased alpha power in the right hemisphere
(Kuskowski et al., 2003). Some researchers associate
the main reason for these inconsistencies with the
sample heterogeneity and consider the existence of
subgroups with different neurobiological patterns to
explain these contradictory findings (Altuglu et al.,
2020).

In the last two decades, in the core dimensions model
based on the OCD motivation model developed by
Rasmussen and Eisen (1992), an attempt was made to
pay attention to the motivation underlying OCD
symptoms and classify people with OCD based on
harm avoidance (HA) and incompleteness (INC)
motives (Bragdon and Coles, 2017).

The amount of research that has investigated the
neuropsychological basis of the core motivations in
this population is very small and was not found in
Iran. Additionally, most of these studies were
performed using an fMRI diagnostic tool, which is
expensive, and time-consuming, and used in a resting
state. QEEG is a less expensive and more accessible
diagnostic and therapeutic tool that can be used to
assess brain function in a short period and in different
situations (Perera et al., 2019). Considering that harm
avoidance motivation is the motivational basis of
most people with OCD (Fettes et al., 2017), the main
purpose of this study was to investigate the changes
in the index of asymmetry between the two
hemispheres in all brain lobes of people with OCD
with harm avoidance motivation in an imaginary
exposure to an obsessive-provoking situation
compared to the resting stage.
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Method

The current research was practical in terms of purpose
and experimental in terms of method. The statistical
population consisted of all OCD patients with harm
avoidance motivation who were referred to the
Peyvand Counselling Center in Kerman in 2022-
2023. To conduct the study, 45 people were selected
by a convenience method based on the inclusion and
exclusion criteria. OCD was diagnosed by a clinical
psychologist through the Structured Clinical
Interview for DSM-5 disorders and confirmed by
Yale-Brown Obsessive-Compulsive Scale (Y-BOCYS)
results. The underlying motivation of harm avoidance
was investigated through the Obsessive-Compulsive
Core Dimensions Interview (OC-CDI) and the
Obsessive-Compulsive  Trait Core Dimensions
Questionnaire (OC-CDQ) and only people whose
harm avoidance motivation was high were selected.
To carry out the research, each subject was placed in
a soundproof room and on an armchair in a half-lying
position, and his quantitative electroencephalography
was recorded by an expert. Before scanning, the
participants were briefly trained for two steps (rest
and exposure). The electrical activity of the brain was
measured using a Neuroscan amplifier and an
electrocap containing 19 electrodes, based on the
international 10-20 system and using a monopolar
assembly for the spectrum of waves from 1 to 32 Hz,
including four delta waves (1-4 Hz), theta waves (4.1-
8 Hz), alpha waves (8.1-12 Hz), and beta waves
(12.1-22 Hz), for each subject in two stages (resting
with eyes open and exposure), and each stage was
recorded for 4 minutes. Then, two minutes of artifact-
free recordings were extracted from the
electroencephalogram by an expert and analyzed in
Neuroguide software. The asymmetry index was
examined for all 4 frequency bands and in all regions
between the left and right hemisphere (frontal lobe:
FP1-FP2, F3-F4, F7-F8; central region: C3-C4;
temporal lobe: T3-T4, T5-T6; parietal lobe: P3-P4;
occipital lobe: O1-02) and for each condition (resting
and exposure) separately.

Descriptive and inferential statistics were used to
analyze the data. In the descriptive statistics section,
the mean, standard deviation, and frequency were
used, and in the inferential statistics section, paired t-
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test were used. Data analysis was performed using
SPSS-26 software.

Results

The demographic data showed that the mean and
standard deviation of the age of the participants in the
sample group were 33.73 and 4.88, respectively. In
this group of 45 people, 14 were men and 31 were
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women. Six of the participants had a diploma, 14 had
a postgraduate degree, 21 had a bachelor's degree, and
4 had a master's degree or higher. To compare the
mean asymmetry of the delta, theta, alpha, and beta
waves in the resting stage (eyes open) with that in the
exposure stage, paired t tests were used, and before
implementation, the defaults were checked and
respected.

Table 1. The paired t-test results for asymmetry of the waves in the two stages of resting and exposure

Pair of Frequency . Pair of Frequency .

Lobe electrodes band ; il S19 Lobe electrodes band t i S19
Delta  -091 44 032 Delta 0.49 44 0.60

Theta  -1263 44  0.001 Theta -0.85 44 0.34

FPIFP2 Apha  -130 44 025 VSIS Alpha  -12.16 44 0.001

Beta 1.98 44 0.20 Temporal Beta 0.73 44 0.40

Delta  -049 44 059 P Delta -0.64 44 0.47

Theta  -1246 44  0.001 Theta 121 44 0.26

Frontal - F3-F4  Alpha  -1498 44 0001 TS-T6 Alpha 165 44 0.23
Beta 165 44 023 Beta -0.51 44 0.57

Delta  -1.31 44 025 Delta 0.63 44 0.48

Theta  -0.79 44  0.36 . Theta -0.64 44 0.46

I Alpha  -13.40 44  opo1 arietal P3R4 e 049 44 0.60

Beta 0.92 44 0.32 Beta -11.05 44 0.001

Delta  -119 44 027 Delta -1.67 44 0.23

Theta 1.19 44 0.27 - Theta 1.06 44 0.30

Central - C3-C4  Ajpha 118 44 oo Ocopial  O1-02 . 17 44 0.22
Beta 109 44 029 Beta -0.85 44 0.34

The results of the paired t-test (Table 1) showed a
significant increase in the mean asymmetry of the
theta wave in the frontal lobe (FP1-FP2 and F3-F4) in
the exposure stage compared to the resting stage
(p<0.01). The positivity of this index showed an
increase in this wave in the left hemisphere compared
to the right hemisphere. These changes were greater
in the FP1-FP2 region than in the F3-F4 region. In
terms of the alpha wave, the results of the t-test
showed a significant increase in the average alpha
wave asymmetry in the frontal lobe (F3-F4, F7-F8)
and temporal lobe (T3-T4) in the exposure stage
compared to the resting stage (p<0.01). The positivity
of this index indicated an increase in this wave in the

Theta frequency band
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left hemisphere compared to the right hemisphere.
These changes were greater in the F3-F4 region than
in the other two regions. Additionally, the results
showed a significant increase in the average beta
wave asymmetry in the parietal lobe (P3-P4) in the
exposure stage compared to that in the resting stage
(p<0.01), and the negativity of this index indicated an
increase in this wave in the right hemisphere
compared to that in the left hemisphere. The mean
changes in asymmetry in the theta, alpha, and beta
frequency bands during the imaginary exposure to the
obsessive-provoking situation are shown in the form
of topographical maps in Figure 1.
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Figure 1. Topographical map of asymmetry of theta, alpha, and beta frequency bands during imagined exposure to an
obsession-provoking situation
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Conclusion

Attention to the heterogeneous manifestations of
OCD symptoms observed in clinical populations,
along with different treatment responses, has
prompted therapists and researchers to identify
distinct and homogeneous subgroups based on
various factors, such as phenotype, beliefs, and
underlying motivations, and investigated the potential
differences among these subgroups in terms of cause
and neurological basis (Cameron, 2018). The present
study aimed to investigate and compare the
interhemispheric asymmetry index for each of the
brain lobes in the OCD subgroup with the harm
avoidance motivation in an imaginary exposure with
an obsession-provoking situation compared to the
resting stage. The results showed a significant
increase in the theta frequency band in the left frontal
lobe (FP1-FP2 and F3-F4), alpha frequency band in
the left frontal lobe (F3-F4 and F7-F8), and left
temporal lobe (T3-T4), and beta frequency band in
the right parietal lobe (P3-P4). These results were
similar to those of previous studies (Zaboski, 2021,
Perera et al., 2023; Arikan et al., 2022; Mesa-Gresa et
al., 2024); however, they were not consistent with
related some research (Grutzman et al.,, 2017
Ischebek et al., 2014). This discrepancy could be due
to the heterogeneity of the sample group, the
underlying processes of psychiatric disorders,
including excessive avoidance (such as anxiety; and
depression) or approach (such as substance abuse;
and mania), and methodology, including the
presentation of bad images unrelated to OCD (Perera
etal., 2019).

Therefore, the results indicated the involvement of
slow waves in the left frontal and temporal lobes, and
fast waves in the right parietal lobe during exposure
in the OCD subgroup with harm avoidance
motivation. Identifying biomarkers for distinguishing
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OCD subgroups, including the subgroup with
incompleteness motivation, and comparing the two
subgroups with each other, provides the possibility of
wider use of noninvasive neurophysiological studies
in the evaluation and treatment of OCD. It is
suggested to investigate a wider sample to identify the
potential mediating effects of variables such as
gender, personality traits, intensity of emotions, and
right-handedness and left-handedness on the brain
function of these people. Considering the change in
waves over time, it may be necessary to examine the
change in waves in smaller time intervals.
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2. emotional circle
3. dorsolateral prefrontal cortex (DLPFC)
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5. Obsessive-compulsive Core Dimensions Questionnaire (OC-
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2, checklist of symptoms
3, severity scale
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2. Neuroscan

3. Electrocap
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