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ABSTRACT

AIMS: Despite the high comorbidity of Obsessive-Compulsive Disorder (OCD) with sleep problems, it remains
unclear whether there is a difference between the effectiveness of the psychological intervention of cognitive
therapy and the neurophysiological method of transcranial direct current stimulation (tDCS). This study aimed
to compare the effectiveness of cognitive therapy intervention with transcranial direct current stimulation
(tDCS) on sleep quality in individuals with OCD.

MATERIALS AND METHODS: The method of this study was a quasi-experimental design with two
experimental groups and one control group, utilizing a pre-test and post-test. The statistical population
included all individuals with OCD referring to counseling centers in Tehran in 2025. Using purposive sampling,
45 individuals with OCD were selected based on the DSM-5-TR diagnostic criteria and assigned to three groups:
two experimental groups (n=15 each) and one control group (n=15). The experimental groups participated in
tDCS and Beck cognitive therapy sessions based on the allocated intervention, while the control group received
no intervention. The participants completed the Pittsburgh Sleep Quality Index (PSQI) as a pre-test and post-
test. The data were analyzed using multivariate analysis of covariance (MANCOVA), univariate analysis, and
Bonferroni post hoc tests via SPSS-25 software.

FINDINGS: FiThe results of the multivariate analysis of covariance showed that cognitive therapy and
transcranial direct current stimulation (tDCS), compared to the control group, had a significant effect on the
total score of sleep quality (P<0.001) and most of its components, including subjective sleep quality (P<0.001),
sleep latency (P=0.010), sleep disturbances (P<0.001), daytime dysfunction (P<0.001), and use of sleep
medication (P<0.001) in individuals with OCD. However, no significant difference was observed in the “sleep
duration” component (P=0.072). Furthermore, the Bonferroni post hoc test revealed a significant difference in
favor of transcranial direct current stimulation (tDCS) compared to cognitive therapy in the total score of sleep
quality (P=0.015). However, no significant differences were observed between the two therapeutic methods in
other sleep components (P>0.05).

CONCLUSION: Based on the results of the study, it can be concluded that although there is no obvious difference
between the effectiveness of cognitive therapy and transcranial direct current stimulation (tDCS) on sleep
quality in people with OCD, both treatments are effective in improving sleep quality and can be considered as
potential interventions for improving sleep quality.
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compulsive disorder.

How to cite this article: *Correspondence: Article History:
Afraei R, Tabatabaei S.M., Naghi Aghdasi A.. AddAddress: Postal address: Tabriz, Islamic Received: 21/05/2024
Comparison of the Effectiveness of Cognitive Azad University, Faculty of Humanities, Depart- Accepted: 12/01/2025
Therapy Intervention Versus Transcranial ment of Psychology, Postal Code: 51589913791. ePublished: 01/05/2025
Brain Stimulation (tDCS) on Sleep Quality in eMail: aghdasi@iau.ac.ir
Individuals with Obsessive-Compulsive Disorder
(0CD).] Police Med. 2025;14:e13.

Copyright © 2025, Journal of Police Medicine | This open access article is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License



http://jpmed.ir/article-1-1357-en.html

[ Downloaded from jpmed.ir on 2026-11-11 ]

G20Z ‘PL'IOA  3ANIOIAIN 30170d 40 TYNINor

ISSN: 2383-3483; Journal of Police Medicine. 2025;14:e13

Comparison of the Effectiveness of Cognitive Therapy Intervention Versus Transcranial Brain Stimulation (tDCS) on Sleep
Quality in Individuals with Obsessive-Compulsive Disorder (OCD)

INTRODUCTION

Obsessive-compulsive disorder (OCD) is a chronic
and complex disorder whose treatment and
achievement of full recovery are associated with
numerous clinical challenges. Epidemiological
data indicate that the age of onset varies; however,
across most societies, the mean age at which
clinical symptoms emerge has been reported
to range from the late first decade to the middle
of the second decade of life [1]. The principal
features of OCD are unwanted, repetitive, and
intrusive thoughts, as well as repetitive and
distressing behaviors that individuals perform to
reduce anxiety or neutralize obsessive thoughts
[1]. In many cases, obsessions and compulsions
occupy more than one hour of the individual’'s
daily time [2]. Most adults with OCD recognize
the irrationality of their obsessive thoughts and
behaviors and experience multiple psychological
difficulties [3]. Although standard interventions,
such as cognitive behavioral therapy and first-
line pharmacotherapy, are effective in reducing
OCD symptoms, clinical evidence indicates that
approximately 40-50% of patients do not show
a complete therapeutic response, while 20-30%
of clients are resistant to initial interventions
or achieve only partial improvement [4]. OCD
can also affect sleep quality [5]. Poor sleep and
daytime sleepiness may reduce quality of life,
increase the risk of physical and psychological
disorders, and impair daily functioning [6]. In
addition, poor-quality sleep can disrupt emotions,
cognitive processes, and motivation and may
increase tension and pain [7].

Sleep is one of the fundamental
physiological needs of human beings and is
recognized as a regular, recurring, and reversible
state. Compared with wakefulness, this state is
characterized by reduced activity and a marked
increase in the threshold of responsiveness
to external stimuli [8]. Sleep-wake disorders
encompass a broad range of abnormalities that,
according to standard classification systems,
are divided into several categories, including
insomnia disorder, hypersomnolence disorders,
sleep-related breathing disorders, circadian
rhythm sleep-wake disorders, and parasomnias
[6]. Clinically recognized sleep abnormalities
include several major categories: insomnia
disorder, characterized by difficulty initiating
sleep, an inability to maintain sleep, or early-
morning awakenings; hypersomnolence disorder,
characterized by excessive daytime sleepiness or
prolonged sleep duration; sleep-related breathing
disorders, such as obstructive sleep apnea; and
parasomnias, involving abnormal behaviors
during sleep [6]. Given the problems caused by
OCD, the use of effective interventions to improve
the condition of these patients is particularly
important.

In this context, transcranial direct
current stimulation (tDCS), through its effects
on neuroplasticity in prefrontal cortical regions,

has been proposed as a potential intervention
for managing obsessive-compulsive symptoms
[9]. This method is a noninvasive intervention
intended to modulate certain imbalances in brain
activity. In tDCS, a very weak electrical current,
typically ranging from approximately 1 to 6 mA,
is applied through the scalp [10]. Electrodes with
different polarities are placed on the scalp: the
anode serves as the facilitatory electrode and the
cathode as the inhibitory electrode, transmitting
a constant electrical current through the skull
to the brain. Under certain conditions, anodal
stimulation, which is associated with a positive
electrode, can depolarize neuronal membranes
and increase the spontaneous firing rate and
excitability of cortical neurons. Available evidence
indicates that these two forms of stimulation
produce different cognitive effects. Anodal
stimulation increases the spontaneous firing
rate and excitability of cortical neurons through
neuronal membrane depolarization. In contrast,
cathodal stimulation, which is associated with
a negative electrode, hyperpolarizes neuronal
membranes and consequently reduces neuronal
firing rates and excitability. Studies examining
the effects of tDCS on cognitive performance
have reported both facilitatory and inhibitory
effects [11]. In addition to modulating the core
symptoms of OCD, tDCS may affect sleep patterns
by regulating prefrontal activity and reducing
nocturnal cognitive arousal [7]. Research evidence
suggests that tDCS targeting brain regions involved
in cognitive and emotional control may serve as
an adjunctive intervention with the potential to
improve sleep quality and reduce sleep-wake
disturbances in individuals with psychological
disorders, including OCD [9].

From a cognitive perspective, the role
of obsessive beliefs in the development and
maintenance of OCD is emphasized. Obsessive
beliefs are generally deep-seated and influence an
individual’s emotional and behavioral functioning.
These beliefs may lead individuals to evaluate
their intrusive and unwanted thoughts negatively
and to experience obsessive anxiety when such
thoughts arise [12]. Accordingly, cognitive
interventions may be effective in treating OCD.
Cognitive therapy is an intervention focused
on identifying and modifying negative beliefs
and automatic assumptions that contribute to
unfavorable mental health conditions. In other
words, cognitive therapy can be understood as
a systematic and structured problem-solving
process. One of the best-known theories in this
area is Beck’s cognitive theory [13].

Beck’s cognitive therapy model, by
integrating clinical foundations with information-
processing theories, has provided substantial
explanatory capacity [14]. The use of constructs
such as schemas and cognitive biases has facilitated
understanding of the underlying mechanisms
of anxiety and mood disorders [15]. In addition,
the model's organized structure and emphasis
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on behavioral interventions, such as homework
assignments, have enhanced its applicability and
generalizability across diverse cultural and social
contexts [16].

This model consists of two components:
cognitive structure and cognitive processing.
Cognitive structure comprises a set of concepts
and general knowledge about events and objects
that are formed through past experiences and
play a role in screening, encoding, organizing, and
storing information. Information consistent with
schemas is encoded more accurately, whereas
inconsistent information may be ignored or
forgotten. The second component, cognitive
processing, refers to how the cognitive system
interprets and evaluates stimuli. According to
this theory, mental events such as expectations
and beliefs can influence behavior, and changes in
these events may lead to changes in behavior [17].

A comparison of the effectiveness
of cognitive therapy and transcranial direct
current stimulation in patients with OCD reveals
several theoretical and practical gaps. Cognitive
therapy focuses on changing cognitive and
behavioral patterns, whereas tDCS exerts its
therapeutic effects by modulating neural activity
in the prefrontal cortex [18]. From a practical
perspective, cognitive therapy requires active
patient participation and a relatively substantial
investment of time, whereas tDCS presents
challenges related to protocol standardization and
access to equipment [19].

Therefore, in view of this research gap and
the substantial difficulties that OCD may create for
individuals, examining different interventions and
selecting an appropriate treatment method are
particularly important. Nevertheless, previous
research has focused mainly on assessing
obsessive symptoms, and the simultaneous or
comparative evaluation of the effectiveness of
cognitive therapy and transcranial direct current
stimulation (tDCS) on sleep quality in patients
with OCD remains a research gap requiring
further investigation. Accordingly, the present
study was conducted to examine and compare
the effectiveness of transcranial electrical brain
stimulation and cognitive therapy on sleep quality
in individuals with OCD and sought to answer the
following question: Is there a difference between
the effectiveness of cognitive therapy and tDCS on
sleep quality in individuals with OCD?

MATERIALS & METHODS
This experimental study used a pretest-posttest
design with parallel groups. Participants were
randomly assigned to three separate groups—two
intervention groups and one control group—with
15 participants in each group, thereby allowing a
more precise and comparative examination of the
dependent variables.

The study employed two experimental
groups and one control group with pretest and
posttest assessments. The sample consisted of 45
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individuals diagnosed with OCD. Members of each
group completed the pretest before the sessions
began. The experimental groups were exposed
to the independent variable and participated in
cognitive behavioral therapy (CBT) sessions. The
control group completed only the pretest and
posttest. After the experimental period ended,
all three groups—the two experimental groups
and the control group—completed the posttest.
A diagram of the study design is presented in
Figure 1.

Study Design
Allocation of participants to 3 groups

Control Group )

Experimental Group 1 ) Experimental Group 2 )

Pretest Pretest Pretest
Initial Assessment Initial Assessment Initial Assessment
N Intervention Intervention
Intervention T i
No Intervention Transcranial Direct Beck Cognitive
Current Stimulation Therapy
Posttest Posttest Posttest
Final Assessment Final Assessment Final Assessment
AN AN

Figure 1) Pretest-posttest design with two
experimental groups and one control group

The study population comprised all
individuals aged 25-40 years who had OCD and
had referred, during the second six-month period
of 1404 in the Iranian calendar, to counseling
centers in Tehran Province, including Iran
Psychiatric Center and the Cognition and Behavior
Counseling and Psychological Services Center.
Two eligible counseling centers were included
in the study. The centers were selected using
convenience sampling. Eligible individuals were
identified and selected from among the clients of
these centers according to the study’s inclusion
and exclusion criteria.

Following screening and selection:
1) Development of guidelines for psychological
interventions during crises, including natural and
human-made disasters; 2) Daily dissemination of
resilience messages to commanders; 3) Updating
guidelines for psychological interventions.

The 45 eligible participants were assigned
to three groups—Experiment 1: cognitive
therapy; Experiment 2: transcranial direct current
stimulation; and the control group—with 15
participants in each group. Assignment was
conducted using simple random allocation with
opaque, sealed envelopes. For this purpose, 45
cards with identical labels, including 15 cards
for each group, were prepared and placed in
sequentially numbered, opaque, nontransparent
envelopes. After definitive registration and
baseline assessment (pretest), the envelopes
were opened and each participant was assigned
to the relevant group by an individual who was
independent of and outside the intervention
process, thereby ensuring allocation concealment.
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The inclusion criteria were informed
consent and willingness to participate in the
study; a diagnosis of OCD based on a diagnostic
clinical interview and DSM-5-TR criteria; at least
a high-school diploma; an age of 25-40 years;
absence of chronic physical illness, psychotic
disorder, or bipolar disorder; and no simultaneous
participation in another study, educational
program, or treatment. OCD was established based
on Criterion A, namely the presence of obsessions,
compulsions, or both; Criterion B, namely that
the symptoms were time-consuming, occupied
more than one hour per day, or caused clinically
significant distress and marked impairment in
occupational, social, or personal functioning; and
Criteria C, D, and E, indicating that the symptoms
were not attributable to the physiological effects of
substances, another medical condition, or another
mental disorder.

The exclusion criteria included failure
to complete the questionnaires adequately;
withdrawal or unwillingness to continue
participation at any stage of the study; absence
from more than one treatment-intervention
session; or development of a specific illness or
chronic physical disease during the study. To
manage missing data, questionnaires with more
than 10% unanswered items were excluded from
the final analysis. For questionnaires containing
less than 5% randomly missing data, missing
values were replaced with the scale mean.

To collect the data required for the study,
the Pittsburgh Sleep Quality Questionnaire, Beck’s
cognitive therapy protocol, and the protocol for
transcranial direct current stimulation (tDCS)
sessions were used. The characteristics and
implementation procedures of each are described
below.

Pittsburgh Sleep Quality Index (PSQI):
The sleep-quality questionnaire consists of nine
questions and was designed and developed by
Buysse and colleagues in 1989 [20]. It aims to
assess sleep quality during the preceding four
weeks. The questionnaire comprises seven
components: subjective sleep quality, sleep
latency, sleep duration, habitual sleep efficiency,
sleep disturbances, use of sleep medication, and
daytime dysfunction. According to the scoring
instructions, each component receives a score
ranging from 0, indicating no difficulty, to 3,
indicating severe difficulty. The sum of the seven
components yields the total PSQI score, ranging
from 0 to 21; higher scores indicate poorer sleep
quality. A total score of 6 or higher indicates
inadequate sleep quality. In an Iranian study, the
reliability of this questionnaire was reported as
0.83 based on Cronbach’s alpha, and its content
validity was confirmed [21].

Beck’s cognitive therapy: In this
intervention, treatment was provided to
participants over six sessions, with each session
lasting 90 minutes (Table 1).

Table 1) Beck Cognitive Therapy Protocol

Session Description

1 1. Establish rapport with group members (welcome
participants, introduce the counselor, and have each
member introduce themselves).

2. Explain group-counseling norms (confidentiality,
self-disclosure and expression of feelings, punctual
attendance, attentiveness to others’ feelings, respectful
conduct, and active participation).

3. Psychoeducational lecture (thoughts and feelings;
homework practice).

Homework

2 1. Review the previous session’s homework; reinforce
and encourage successful participants; and explore
reasons for incomplete homework.

2. Cognitive lecture (list of saints and exercise in guided
imagery).
Homework

3 1. Review Session 2 homework; reinforce and encourage
successful participants; and explore reasons for
incomplete homework.

2. Psychoeducational lecture (the theory of emotional
disturbance and discussion of anxiety).

3. Practice identifying automatic thoughts.
Homework

4 1. Review Session 3 homework; reinforce and encourage
successful participants; and explore reasons for
incomplete homework.

2. Psychoeducational lecture (thought injection,
attentional-distraction techniques, and verbal challenging
of automatic thoughts).

Homework

5 1. Review previous homework and discuss the daily
record of dysfunctional thoughts.
2. Psychoeducational lecture: (a) What evidence supports
this thought? Can it be viewed differently? (b) How would
others see the situation? (c) Judging on the basis of
feelings rather than actions; (d) unattainable standards;
(e) overlooking relevant evidence and attending to
irrelevant evidence; and (f) all-or-nothing thinking.
3. Group members challenge their automatic thoughts
using the criteria above.
4. Complete and continue the daily thought record.
Homework

6 1. Review homework and discuss automatic thoughts.
2. Psychoeducational lecture (continuing to challenge
dysfunctional thoughts and replacing ineffective
assumptions with hopeful and effective alternatives).

tDCS treatment sessions: In this study,
transcranial direct current stimulation (tDCS)
was administered using a NeuroStim 2 device
(model MD-2012-2, manufactured by Medina
Teb, Iran) powered by a 9-volt battery. Electrical
current was delivered through a pair of surface
electrodes with 25-cm? sponge pads (5 x 5 c¢m)
that had been thoroughly moistened with 0.9%
sodium chloride solution to reduce skin resistance
and prevent burns. Based on the international
10-20 electroencephalography system, the anodal
electrode (positive) was placed over the left
prefrontal cortex (F3), and the cathodal electrode
(negative) was placed over the right prefrontal
cortex (F4) [22]. The treatment protocol consisted
of 10 individual intervention sessions conducted
every other day, three sessions per week. In each
session, direct current was applied at a target
intensity of 2 mA for 20 minutes. The current was
gradually increased from zero to 2 mA during the
first 30 seconds and gradually reduced to zero
during the final 30 seconds; thus, the total current-
application time in each session was 21 minutes.
Participants remained seated during stimulation.
Their status and tolerance of stimulation were
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monitored, including safety monitoring and
recording of possible adverse effects. After each
session, the participants were assessed for
symptoms such as burning, itching, redness of the
skin beneath the electrodes, headache, dizziness,
and fatigue using a standard tDCS adverse-effects
checklist.

Given the administration of tDCS,
participants were screened before entering the
study for contraindications and safety risk factors
using a standard brain electrical-stimulation
safety checklist. Exclusion and contraindication
criteria included a history of epilepsy, personal
seizures, or epilepsy in a first-degree relative; any
metallic foreign body or electronic implant in the
head or brain, such as an aneurysm clip, cranial
plate, or deep-brain electrode, as well as a cardiac
pacemaker or cochlear implant; a history of open
brain surgery, trauma, or severe structural brain
injury; active skin disease or lesions, wounds,
inflammation, or eczema at the electrode sites on
the scalp (F3 and F4); pregnancy; and a history
of frequent and severe migraine headaches or
progressive neurological disease.

Because sleep quality was assessed and it
was necessary to distinguish intervention effects
from medication changes, the use of psychiatric
medications, including antidepressants,
anxiolytics, and hypnotics, was carefully evaluated
and controlled. For participants receiving
medication, the inclusion criterion was that the
type and dose of medication had remained stable
for at least two months before the intervention
began. Participants also agreed not to initiate,
discontinue, increase, or decrease any psychiatric
or sleep medication during the study period, from
pretest through posttest/follow-up. Stability of the
medication dose and regimen was monitored and
recorded at the beginning of each session through
self-report and direct questioning (Table 2).

Afraei et al.

Table 2) tDCS Treatment Protocol

Sessions Description

1 1. Establish rapport with the participant (welcome the
participant, introduce the counselor, and explain the
tDCS procedure and its administration).

2. Explain individual-counseling norms (confidentiality,
punctual attendance, and active participation).

3. Administer the treatment: direct electrical current

at 2 mA for 20 minutes through the scalp, with the
anodal (excitatory) electrode positioned over the left
dorsolateral prefrontal cortex (F3) and the cathodal
(inhibitory) electrode over the right dorsolateral
prefrontal cortex (F4).

2to 10 Administer the treatment: direct electrical current
at 2 mA for 20 minutes through the scalp, with the
anodal (excitatory) electrode positioned over the left
dorsolateral prefrontal cortex (F3) and the cathodal
(inhibitory) electrode over the right dorsolateral
prefrontal cortex (F4).

Ethical considerations: This study was
conducted under ethics code IR.IAU.TABRIZ.
REC.1404.203. Written informed consent was
obtained from all participants; confidentiality,
the right to withdraw, and data protection
were respected. Before tDCS was administered,
contraindications were assessed, and participants
were monitored for adverse effects during the
intervention.

Data analysis: Data were analyzed using
SPSS version 25. Multivariate and univariate
analyses of covariance were conducted, and the
Bonferroni correction was used for pairwise
comparisons.

FINDINGS

All participants in this study were women.
Their mean age was 32.01 years (standard
deviation=4.85). Regarding age distribution, 45%
were aged 25-30 years, 26.67% were aged 31-35
years, and 28.33% were aged 36-40 years. All
participants held a bachelor’s degree.

Table 3) Descriptive Statistics of Study Variables in the Two Experimental Groups and the Control Group

Pretest Posttest
Variable Subscale Exper. Group 1 Exper. Group 2 Control Exper. Group 1  Exper. Group 2 Control
Mean * SD Mean * SD

Overall sleep quality 1.65+1.03 1.75+0.91 1.05+0.60 0.65 +0.48 + 0.45+0.51 1.35+0.81
Sleep-onset latency 1.40 +0.75 1.25+0.78 1.45+0.51 0.80 +0.52 0.95 +0.68 1.40 +0.88
Sleep duration 1.45+1.14 1.65+1.08 1.35+0.67 0.86 +0.63 0.65+0.74 1.37 +0.67
Sleep Sleep quality 1.10 + 1.07 1.15+1.08 0.80 + 1.05 0.55+0.51 0.65 +0.48 1.03+0.80
quality Sleep disturbance 1.22 +0.44 1.30+0.81 1.20+0.52 0.50 +0.51 0.25+0.44 1.45+0.82
Medication use 1.30+0.57 0.95 +0.68 1.51+0.60 0.95 + 0.60 0.60 +0.51 1.55+0.75
Morning functioning 0.70 +0.73 0.90 +0.78 1.01+0.56 0.55 +0.52 0.25+0.44 1.15+0.74
Total score 7.70 + 1.81 7.95+2.11 8.35+2.15 4.81+1.39 3.80 + 1.05 9.55 +3.21

Table 3 presents the descriptive indices
of the study variables, including the pretest and
posttest means and standard deviations for the
first experimental group (cognitive therapy) and
the second experimental group (transcranial
direct current stimulation). According to this

table, posttest scores for sleep quality, for which
lower scores indicate better sleep quality, and its
components were lower in both experimental
groups than at pretest. Subsequently, the
assumptions required for multivariate analysis of
covariance—including normality, homogeneity of

o
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regression slopes, homogeneity of variances, and
Box’s M test—were examined in detail.

First, the Kolmogorov-Smirnov test was
used to examine whether the data followed a
normal distribution (Table 4). The results showed
that the Kolmogorov-Smirnov significance level
was above 0.05 for all variables and components,
indicating that the data were normally distributed.

normality test (p>0.05), the scores of the
variables at pretest and posttest followed a
normal distribution. Next, the homogeneity of
regression slopes was examined; the results are
presented in Table 5. The findings indicated no
interaction between the independent variable and
the pretest (p>0.05). Therefore, the assumption of
homogeneous regression slopes was satisfied for

Accordingly, given the nonsignificant the study variables.
Table 4) Kolmogorov-Smirnov Normality Test for Study Variables
Pretest Posttest
Study Variables Component
K-S P K-S P
Overall sleep quality 0.626 0.828 0.716 0.389
Sleep-onset latency 0.803 0.551 1.001 0.103
Sleep duration 1.167 0.097 1.132 0.117
Sleep quality 1.201 0.054 0.951 0.184
Sleep quality
Sleep disturbance 1.061 0.077 1.113 0.061
Medication use 0.932 0.182 0.912 0.207
Morning functioning 0.894 0.328 0.352 0.052
Total score 0.877 0.425 0.799 0.545
Table 5) Analysis of Covariance Results for Study Variables
Study Variables Component Sou_rce_z aff i @ df Wikeenn F statistic Significance
Variation Squares Square
Affect Group x pretest 15.633 2 7.817 2.940 0.064
Cognition Group x pretest 29.200 2 14.600 0.880 0.420
Overt behavior Group x pretest 2.533 2 1.267 0.930 0.401
Depression Somatic symptoms Group x pretest 17.634 2 8.817 2.593 0.087
Interpersonal Group x pretest 0.433 2 0.217 0.331 0.720
symptoms
Total score Group x pretest 61.300 2 30.650 0.613 0.545
Distraction Group x pretest 18.311 2 9.156 2.465 0.097
Worry Group x pretest 15.244 2 7.622 0.829 0.444
Resistance to Social control Group x pretest 3.333 2 1.667 0.252 0.778
distraction
(thought control) Self-punishment Group x pretest 0.311 2 0.156 0.015 0.985
Reappraisal Group x pretest 10.711 2 5.356 1.586 0.217
Total score Group x pretest 152.133 2 76.067 1.874 0.388
Overall sleep quality Group x pretest 0.533 2 0.267 0.305 0.738
Sleep-onset latency Group x pretest 0.933 2 0.467 0.424 0.657
Sleep duration Group x pretest 3.733 2 1.867 3.128 0.054
Sleep quality Group x pretest 0.400 2 0.200 0.457 0.637
Sleep quality
Sleep disturbance Group x pretest 0.133 2 0.067 0.067 0.935
Medication use Group x pretest 4.044 2 2.022 2.204 0.123
Morning functioning Group x pretest 0.311 2 0.156 0.200 0.820
Total score Group x pretest 7.778 2 3.889 0.388 0.681

Next, Levene’s test was conducted to
assess homogeneity of variances, and the results
are presented in Table 6. According to these
findings, the assumption of homogeneity of error
variances was satisfied for all study variables
except overt behaviors (depression) and sleep-
onset latency (sleep quality) (p>0.05).

The results for the multivariate analysis-

of-covariance validity indices for the sleep-
quality variable are reported in Table 7. According
to Table 7, the group effect on the combination
of the study variables was significant. The
significance level (p=0.05) indicated that the
differences among the three groups, based on
the dependent-variable scores, were collectively
significant. The magnitude of this difference for
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the study combination, based on Wilks’ lambda,
was 0.423; 1n?=0.423 indicated that 42.3% of
the variance in sleep-quality scores and their
components was attributable to the experimental
effect. Subsequently, the results of the univariate
analysis of covariance for the total sleep-quality
score and the multivariate analysis of covariance
for examining between-group and within-group
differences are presented (Table 8).

The two-way analysis of variance in Table
8 showed that the interventions—Beck’s cognitive
therapy and transcranial brain stimulation—
had a significant effect on sleep quality and its
components compared with the control group
(n?=0.614, p=0.001, F(2,38)=43.022), such
that 61.4% of the variance in sleep quality was
explained by these interventions. The interaction
effect between the interventions was not
significant (n?=0.112, p=0.092, F(1,36)=5.417),
which was consistent with applying the
interventions to separate groups and indicated
that combining the interventions did not produce
an effect different from their separate effects. The
within-group variance (MS=1.299) represented
random variation within the groups.

Afraei et al.

These values concerned the individual’s
overall description of sleep (n?=0.481, p=0.001,
F(2,38)=23.145), such that 48.1% of the variance
in the individual’s overall description of sleep was
explained by the interventions. The interaction
effect between the interventions was also
significant (n?=0.192, p=0.042, F(2,38)=3.019),
indicating a moderate effect (19.2%) of combining
the interventions and similarity in the effects of
the two interventions on the individual’s overall
description of sleep. The within-group variance
(MS=0.255) represented random variation within
the groups.

These values concerned sleep-onset
latency (n?=0.263, p=0.001, F(2,38)=8.943). Thus,
26.3% of the variance in sleep-onset latency was
explained by the interventions. The interaction
effect between the interventions was not
significant (n?=0.138, p=0.127, F(2,38)=2.020),
which was consistent with applying the
interventions to separate groups and indicated
that combining the interventions did not produce
an effect different from their separate effects. The
within-group variance (MS=0.449) represented
random variation within the groups.

Table 6) Multivariate Analysis of Covariance Results

Dependent Variables Component F statistic df1 df2 Significance
Depression Affect 2.398 2 57 0.103
Cognition 1.167 2 57 0.319
Overt behavior 8.263 2 57 0.001
Somatic symptoms 2.098 2 57 0.135
Interpersonal symptoms 1.837 2 57 0.169
Total score 2.564 2 57 0.089
Resistance to Distraction 0.996 2 57 0.392
distraction (thought
control) Worry 0.422 2 57 0.659
Social control 0.001 2 57 0.999
Self-punishment 0.843 2 57 0.438
Reappraisal 0.241 2 57 0.787
Total score 2.340 2 57 0.106
Sleep quality Overall sleep quality 0.331 2 57 0.720
Sleep-onset latency 8.167 2 57 0.001
Sleep duration 0.639 2 57 0.533
Sleep quality 0.019 2 57 0.981
Sleep disturbance 0.207 2 57 0.814
Medication use 1.348 2 57 0.271
Morning functioning 0.430 2 57 0.653
Total score 1.429 2 57 0.251

Table 7) Multivariate Test Statistics

Effect Multivariate statistic Value F df Error df Significance Eta squared
Pillai’s trace 0.423 3.352 7 32 0.001 0.423
Wilks’ lambda 0.577 3.352 7 32 0.001 0.423
Group x study
variables Hotelling’s trace 0.733 3352 7 32 0.001 0.423
Roy’s largest root 0.733 3.352 7 32 0.001 0.423
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These values concerned effective sleep
duration (n*=0.164, p=0.011, F(2,38)=4.896).
Thus, 16.4% of the variance in effective sleep
duration was explained by the interventions.
The interaction effect between the interventions
was also significant (n?=0.227, p=0.019,
F(1,38)=3.719), indicating a moderate effect
(22.7%) of combining the interventions and
similarity in the effects of the two interventions on
effective sleep duration. The within-group variance
(MS=0.264) represented random variation within
the groups.

These values concerned sleep-quality
level (n?=0.471, p=0.001, F(2,38)=22.250). Thus,
47.1% of the variance in sleep-quality level was
explained by the interventions. The interaction
effect between the interventions was not
significant (n%=0.034, p=0.723, F(2,38)=0.444),
which was consistent with applying the
interventions to separate groups and indicated
that combining the interventions did not produce
an effect different from their separate effects. The
within-group variance (MS=0.305) represented
random variation within the groups.

Table 8) Analysis of Variance Components for Study Variables

Mean

Components Source Sum of Squares df Square F statistic Significance Eta squared

Sleep quality Between-group difference 111.772 2 55.886 43.022 0.001 0.614
Interaction effect 8.803 3 2.934 2.259 0.092 0.112
Within-group difference 70.147 38 1.84

Over_all sleep Between-group difference 11.332 2 5.666 23.145 0.001 0.481

quality Interaction effect 2.311 3 0.770 3.019 0.042 0.192
Within-group difference 9.695 38 0.255

Sleep-onset Between-group difference 8.075 2 4.038 8.943 0.001 0.263

latency Interaction effect 2.720 3 0.907 2.020 0.127 0.138
Within-group difference 17.057 38 0.449

Sleep duration = Between-group difference 2.934 2 1.467 4.896 0.011 0.164
Interaction effect 2.950 3 0.983 3.719 0.019 0.227
Within-group difference 10.046 38 0.264

Sleep quality Between-group difference 14913 2 7.456 22.250 0.001 0.471

fevel Interaction effect 0.406 3 0.135 0.444 0.723 0.034
Within-group difference 11.577 38 0.305

Sleep distur- Between-group difference 15.704 2 7.852 29.898 0.001 0.545

bances Interaction effect 1.668 3 0.650 2.471 0.134 0.135
Within-group difference 10.697 38 0.281
Between-group difference 6.098 2 3.049 8.257 0.001 0.248

Medication  interaction effect 2173 3 0.724 2.197 0.104 0.148
Within-group difference 18.464 38 0.330
Between-group difference 10.439 2 5.219 17.051 0.001 0.405

If\ﬁzzrtliigfing Interaction effect 1.959 3 0.653 2208 0.103 0.148
Within-group difference 15.305 38 0.296

Thesevaluesconcernedsleepdisturbances
(n?=0.545,p=0.001, F(2,38)=29.898). Thus, 54.5%
ofthe variance in sleep disturbances was explained
by the interventions. The interaction effect
between the interventions was not significant
(n*=0.135, p=0.134, F(2,38)=2.471), which was
consistent with applying the interventions to
separate groups and indicated that combining
the interventions did not produce an effect
different from their separate effects. The within-
group variance (MS=0.281) represented random
variation within the groups.

These values concerned the amount
of medication use (1?=0.248, p=0.001,
F(2,38)=8.257). Thus, 24.8% of the variance
in medication use was explained by the

interventions. The interaction effect between
the interventions was not significant (n?=0.148,
p=0.104, F(2,38)=2.197), which was consistent
with applying the interventions to separate groups
and indicated that combining the interventions did
not produce an effect different from their separate
effects. The within-group variance (MS=0.330)
represented random variation within the groups.
These values concerned morning
functioning (n*=0.405, p=0.001, F(2,38)=17.051).
Thus, 40.5% of the variance in morning
functioning was explained by the interventions.
The interaction effect between the interventions
was not significant (n?=0.148, p=0.103,
F(2,38)=2.208), which was consistent with
applying the interventions to separate groups and
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indicated that combining the interventions did not
produce an effect different from their separate
effects. The within-group variance (MS=0.296)
represented random variation within the groups.

Because the F statistic was significant, a
comparison to examine differences between the
groups was considered necessary. Accordingly,
the Bonferroni post hoc test was used to compare
the intervention groups with the control group
(Table 9).

Table 9) Pairwise Comparisons

) Pairwise Mean Standard  Significance
Variable . .
comparison difference error level
Sleep Cognitive
quality therapy-tDCS 1.060 0.362 0.015
Cognitive
therapy- -8.483 0.362 0.001
control
tDCS-control -9.543 0.364 0.001
Overall Cognitive
sleep therapy-tDCS 0.081 0.178 0.998
quality
Cognitive
therapy- -0.950 0.226 0.001
control
tDCS-control -1.031 0.233 0.001
Sleep- Cognitive
onset therapy-tDCS -0.227 0.236 0.996
latency
Cognitive
therapy- -0.934 0.300 0.010
control
tDCS-control -0.707 0.310 0.084
Sleep Cognitive
therapy—tDCS 0.009 0.181 0.999
Cognitive
therapy- -0.541 0.230 0.072
control
tDCS-control -0.550 0.238 0.078
Sleep Cognitive
quality  therapy-tDCS -0.108 0.194 0.992
Cognitive
therapy- -1.074 0.247 0.001
control
tDCS-control -0.966 0.255 0.002
Sleep Cognitive
distur- therapy—tDCS 0.211 0.187 0.799
bances
Cognitive
therapy- -1.323 0.237 0.001
control
tDCS-control -1.534 0.245 0.001
Medi- Cognitive
cation therapy—tDCS 0.348 0.202 0.280
use
Cognitive
therapy- -0.540 0.257 0.126
control
tDCS-control -0.888 0.265 0.006
Morn- Cognitive
ing therapy—tDCS 0.138 0.191 0.997
func-
tioning Cognitive
therapy- -1.071 0.243 0.001
control
tDCS-control -1.209 0.251 0.001

Afraei et al.

To determine which group means
differed on the posttest study variables after
adjusting for and controlling pretest scores,
pairwise comparisons of the variables are
reported in Table 9. According to Table 9, the
adjusted means of the experimental groups
differed significantly for sleep quality and its
components. Thus, the experimental conditions
in both the Beck cognitive-therapy group and
the transcranial direct current stimulation group
(tDCS) affected increases in posttest scores for
sleep quality and its components with 95%
confidence. The Beck cognitive-therapy group
and the tDCS group differed significantly from
the control group (p<0.05). Mean comparisons
indicated that Beck cognitive therapy and tDCS
were effective in changing sleep-quality scores
and their components. For the sleep-onset-
latency component, however, only the difference
between the Beck cognitive-therapy group and
the control group was significant (p=0.010).
Nevertheless, the results showed that for the total
sleep-quality score, transcranial brain stimulation
(tDCS) was significantly more effective than Beck
cognitive therapy (p=0.015). For the components
of overall sleep description, sleep-quality level,
sleep disturbances, medication use, and morning
functioning, no significant difference was
observed between the two intervention groups
(Beck cognitive therapy and tDCS; p>0.05); rather,
the significant differences in these components
were mainly between the intervention groups and
the control group.

DISCUSSION

The results showed that Beck cognitive therapy
and transcranial direct current stimulation were
effective in improving overall sleep quality and
its components in patients with OCD. In addition,
tDCS performed better than Beck cognitive
therapy in improving the total sleep-quality score.
Accordingly, both interventions may be considered
potentially effective approaches for improving
sleep in patients with OCD. These findings are
consistent with those of several studies [23, 24,
25, 26] and are partly consistent with and partly
different from the study by Alizadeh-Goradel and
colleagues [27].

Sleep quality in patients with OCD is
commonly severely disrupted by nocturnal
rumination, hyperarousal, and pre-sleep anxiety,
and it may itself become a factor that perpetuates
obsessive symptoms [28]. By explaining variance
in sleep quality, both interventions—Beck
cognitive therapy and tDCS—may substantially
reduce this vicious cycle. This finding is consistent
with Taylor’s research [23]. However, one study
found that tDCS produced more rapid effects
during the first two weeks in patients with severe
insomnia [27].

The mechanisms through which these two
interventions exert their effects may be explained
as follows. Beck cognitive therapy uses techniques

O
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such as sleep restriction, postponement of
rumination, and restructuring dysfunctional
beliefs about sleep—for example, the belief that
“If I do not sleep tonight, everything will become
a disaster tomorrow”—to reduce cognitive and
emotional arousal. In contrast, tDCS may affect
hypothalamic-pituitary-adrenal-axis activity and
nocturnal cortisol levels by modulating cortical
activity through cathodal stimulation of the right
prefrontal region and anodal stimulation of the left
prefrontal region. Ultimately, both interventions
may contribute to better regulation of circadian
rhythms and improvement in deep sleep [25, 28].

The components of overall individual
sleep description and sleep-quality level improved
in both groups. This result is consistent with the
study by Diaz-Roman and colleagues (2024),
which found both methods effective in increasing
subjective sleep satisfaction. Itis possible thatboth
interventions reduce default mode network (DMN)
activity during rest and thereby decrease the
intensity of mental preoccupation and perceived
sleepiness. Beck cognitive therapy achieves this
goal by reducing rumination, whereas tDCS does
so through direct modulation of prefrontal cortical
activity [29].

For sleep-onset latency, tDCS was
significantly more effective than Beck cognitive
therapy. This finding is consistent with the results
of Taylor’s study [23] and the study by Alizadeh-
Goradel and colleagues [27], in which tDCS was
reported to reduce the time required to fall asleep
from more than 60 minutes to less than 20 minutes.
In contrast, Beck cognitive therapy required more
time to exert an effect on this specific component.
One possible explanation is that tDCS, through a
direct reduction in cortical arousal and a possible
increase in GABA-mediated inhibitory activity in
the right prefrontal cortex, may reduce nocturnal
hyperarousal more rapidly and prepare the
individual for sleep. Beck cognitive therapy, by
contrast, requires regular practice of relaxation
and sleep-restriction techniques to affect this
component and may have a smaller short-term
effect on physiological arousal processes [28].

The morning-functioning component,
including reduced daytime sleepiness and
increased energy and concentration in the
morning, as well as the component concerning the
use of hypnotic medication, improved significantly
in both groups, and no substantial difference
was observed between the two treatments. This
finding is consistent with the study by Pellegrini
and colleagues [25], in which tDCS was reported to
increase daytime alertness and reduce sleepiness
after awakening. tDCS may increase morning
energy and alertness, possibly through effects on
dopaminergic activity in mesolimbic pathways
and enhancement of the dorsal attention network.
Beck cognitive therapy may also influence morning
functioning, primarily through a more indirect and
gradual reduction in nocturnal rumination [25].

The components of effective sleep

duration and sleep disturbances also improved
in both groups, and no significant difference was
observed between the two interventions. This
finding is consistent with the results of Zhao and
colleagues [26], who reported that both methods
were effective in reducing nocturnal awakenings
and the need for hypnotic medication. Beck
cognitive therapy may improve sleep structure
by reducing pre-sleep anxiety, whereas tDCS may
do so by modulating the activity of sleep-related
regions, including the thalamus and prefrontal
cortex [26].

For patients whose primary difficulties
are sleep-initiation insomnia, namely prolonged
sleep-onset latency, and severe daytime
sleepiness, tDCS may be considered a potential
adjunctive option or a rapid complementary
intervention, particularly during the initial weeks
of treatment when more rapid improvement is
needed [23]. tDCS may improve quality of life in
the short term and increase patients’ motivation
to continue treatment through its relatively rapid
and direct effects on neural mechanisms related
to the sleep-wake cycle. In contrast, when sleep
disturbance is more closely associated with
nocturnal rumination, anxiety-related recurrent
awakenings, or dysfunctional beliefs about sleep,
Beck cognitive therapy may produce more durable
and profound long-term effects [24].

The present study had several limitations
that should be considered when interpreting and
generalizing the findings. First, the durability of
treatment effects was not assessed during long-
term follow-up, and sleep quality was evaluated
exclusively through self-report instruments,
which may overlap with cognitive biases in
patients with OCD. Second, the absence of a sham
group for the tDCS intervention limited the ability
to fully distinguish the specific effect of electrical
stimulation from expectancy, suggestion, and
placebo effects. Third, the use of purposive
sampling may have increased the risk of selection
bias; therefore, the study sample may not have
fully represented the target population. Fourth,
the small sample size reduced statistical power,
increased uncertainty in the estimates, and limited
the generalizability of the findings. Fifth, because
the assessor was not blinded, the assessor’s
awareness of participants’ group assignments may
have influenced the measurement and recording
of outcomes. Sixth, conducting the study at a single
center means that the findings may have been
influenced by the characteristics of that center, its
participants, and its implementation conditions.
Therefore, caution is warranted when generalizing
the results to other centers, populations, and
clinical contexts. Future multicenter studies
with larger samples, probability sampling, an
appropriate sham group, and blinded assessment
could increase the internal and external validity of
the findings.

Based on these findings, a practical
and nonstandard recommendation is for
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psychotherapists and psychiatrists to design
an integrated, time-sequenced treatment
protocol. In the initial weeks, intensive tDCS
sessions could first be used to reduce brain
hyperarousal and severe patient anxiety, followed
immediately by cognitive therapy to restructure
maladaptive cognitive schemas and promote
sustained improvement in sleep patterns, thereby
maximizing clinical effectiveness. Finally, as a
research recommendation, future studies should
examine the effectiveness of these two treatments
on sleep quality in patients with OCD using
objective and laboratory-based assessment tools,
such as polysomnography, and compare these
findings with questionnaire results.

CONCLUSION

The present study showed that Beck cognitive
therapy and transcranial direct current
stimulation (tDCS), compared with the control
group, produced significant improvements in
the total sleep-quality score and some of its
components among individuals with OCD. A
significant difference was also observed between
the two interventions in the total sleep-quality
score, and based on the direction of the adjusted
means, tDCS demonstrated a greater effect.
However, no significant difference was observed
between the two interventions in the individual
sleep-quality components. Overall, the findings
indicate that both interventions may be beneficial
for improving sleep quality in individuals with
OCD. Nevertheless, given the limited sample size
and other study limitations, these findings should
be generalized with caution.

Specific practical recommendations for the
police and law-enforcement System:

It is recommended that psychologists working
in police treatment centers identify personnel
with OCD and sleep problems and evaluate the
effectiveness of CBT and tDCS in improving their
sleep quality.
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