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Background: Obsessive—compulsive disorder (OCD) is one of the most debilitating anxiety disorders and is
highly comorbid with depression, making the reduction of depressive symptoms in this population a substantial
clinical challenge. Cognitive therapy has been recognized as an effective approach for modifying maladaptive
thought patterns, whereas transcranial direct current stimulation (tDCS), as a novel noninvasive technique, has
demonstrated potential in modulating neural activity associated with mood regulation. Comparing the
effectiveness of these two interventions may contribute to the identification of more efficient strategies for
reducing the severity of depression in individuals with obsessive—compulsive disorder.

Aims: This study aimed to compare the effectiveness of cognitive therapy and transcranial direct current
stimulation (tDCS) on the severity of depression in individuals with obsessive—compulsive disorder.

Methods: The research employed a quasi-experimental design with two experimental groups and one control
group using a pretest—posttest format. The statistical population consisted of all individuals with obsessive—
compulsive disorder who referred to counseling centers in Tehran in 2025. Forty-five individuals diagnosed
with OCD based on the DSM-5-TR diagnostic guidelines were selected through purposive sampling and
assigned to two experimental groups and one control group. The experimental groups participated in treatment
sessions of tDCS and Beck’s cognitive therapy according to the selected intervention, while the control group
received no intervention. Participants completed the Beck Depression Inventory (Beck, 1961) as both pretest
and posttest. The collected data were analyzed using multivariate analysis of covariance (MANCOVA) with
SPSS version 25.

Results: The results of the multivariate covariance analysis showed that cognitive therapy and transcranial direct
current stimulation (tDCS) significantly affected the severity of depression and its components (affect,
cognition, overt behaviors, and somatic symptoms) (p < 0.05). However, the Bonferroni post-hoc test indicated
no significant difference between the Beck cognitive therapy group and the tDCS group in terms of depression
scores and its components (p > 0.05).

Conclusion: Based on the results, although no significant difference was observed between the effectiveness of
cognitive therapy and transcranial direct current stimulation (tDCS) in reducing depression severity, both
treatments were effective in improving depressive symptoms. Therefore, their use is recommended in the
treatment of patients with obsessive—compulsive disorder.
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Extended Abstract

Introduction

Obsessive-Compulsive  Disorder  (OCD)  is
characterized as a chronic and treatment-resistant
neuropsychological condition, marked by intrusive
thoughts and repetitive behaviors that severely impair
quality of life (Ujwal et al., 2024; Sutton & Kapra,
2024). A primary complication in this population is
the high comorbidity rate with depression, estimated
between 25% and 50%, which imposes a substantial
psychological burden and causes significant
deterioration in cognitive and interpersonal
functioning (Shang et al., 2022; Rachayon et al.,
2024). In most clinical presentations, obsessive
symptoms precede the onset of depression,
necessitating specialized management strategies for
this comorbid state (Pato et al., 2024; Hellberg et al.,
2022).

Two distinct therapeutic approaches have gained
prominence: Transcranial Direct Current Stimulation
(tDCS) and Cognitive Therapy (CT). tDCSisa novel,
non-invasive neuromodulatory technique that utilizes
weak electrical currents to regulate cortical
excitability (anodal and cathodal), thereby correcting
neural imbalances and alleviating OCD symptoms
(Pellegrini et al., 2024; Basu et al., 2024).
Conversely, CT—particularly Beck’s cognitive
model—focuses on identifying and restructuring
dysfunctional schemas and obsessive beliefs to
modify information processing and enhance
emotional efficacy (Beck et al., 2024; DeRubeis &
Beck, 2023). Through structured organization and
behavioral tasks, this model provides a robust
framework for altering patient perceptions and
behaviors (Tsolakis, 2025; Reaume & Kazantzis,
2024).

Despite the potential of both modalities, comparative
analyses of their effectiveness reveal significant
theoretical and practical gaps regarding the interplay
between neuroregulation and cognitive processes
(Moshfeghnia et al., 2026; Fioravanti et al., 2025).
While CT requires active patient participation and
extended duration, tDCS emphasizes direct
modulation of the prefrontal cortex; elucidating their
differences could facilitate the development of
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standardized, cost-effective, and integrated protocols
(Xie et al., 2024). Consequently, the present study
aims to compare the effectiveness of tDCS and CT on
depression severity among individuals with OCD to
determine which intervention offers a more efficient
strategy for clinical recovery.

Method

This study employed a quasi-experimental, multi-
group design with an unequal control group and
pretest—posttest assessments. The research population
consisted of adults diagnosed with Obsessive—
Compulsive Disorder who attended counseling
centers in Tehran Province in 2025. From an initial
pool of 60 eligible individuals, 45 participants were
selected through purposive sampling and allocated to
two experimental groups (Cognitive Therapy and
transcranial Direct Current Stimulation) and one
control group. Inclusion criteria comprised a DSM-5-
TR diagnosis of OCD, age range of 25-40 years,
absence of chronic physical illnesses or
psychotic/bipolar disorders, and no concurrent
psychological treatments. Depression severity was
measured using the Beck Depression Inventory-li
(BDI-II), whose validity and reliability in the present
study were confirmed through expert review and
Cronbach’s alpha (0.86).

Following the pretest, participants in the experimental
groups received structured interventions. The
Cognitive Therapy group completed six 90-minute
sessions based on Beck’s standardized protocol,
while the tDCS group underwent ten sessions
administered every other day, with a 2-mA current
applied for 20 minutes (anodal electrode over F3 and
cathodal electrode over F4). The control group did not
receive any intervention during this period. After
completing the treatment phases, all participants took
the posttest. The collected data were analyzed using
multivariate analysis of covariance (MANCOVA) via
SPSS version 25.

Results

The demographic characteristics of the participants
indicated that the majority were female (56%), and
most participants were within the 30-35 age group
(91%). Descriptive statistics of the research variables
showed that the post-test scores of depressions and its
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components in both experimental groups differed
from their pre-test scores and had decreased. To
examine the effectiveness of Beck’s cognitive
therapy and transcranial direct current stimulation
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(tDCS) on the level of depression in individuals with
Obsessive-Compulsive  Disorder,  multivariate
analysis of covariance (MANCOVA) was employed,
followed by the Bonferroni post hoc test.

Tablel. Multivariate Analysis of Covariance for Between-Group and Within-Group Effects

Component Source Sum of Squares df Mean Square F Sig. Eta?

Between-group 8752.072 5 1750.414 155.743 0.001 0.935

Depression Interaction effect 56.877 1 56.877 5.061 0.029 0.356
Within-group 606.911 54 11.239 - - -

Between-group 145.705 17 8.571 15.464 0.001 0.862

Affect Interaction effect 0.459 1 0.459 0.829 0.368 0.019
Within-group 23.278 42 0.554 - - -

Between-group 2980.893 17 175.347 59.733 0.001 0.960

Cognition Interaction effect 23.850 1 23.850 8.125 0.007 0.162
Within-group 123.291 42 2.935 - - -

Between-group 47.831 17 2.814 3.494 0.001 0.586

Overt behaviors Interaction effect 0.863 1 0.863 1.072 0.306 0.025
Within-group 33.819 42 0.805 - = =

Between-group 290.595 17 17.094 15.361 0.001 0.861

Somatic Symptoms Interaction effect 1.347 1 1.347 1.210 0.278 0.028
Within-group 46.738 42 1.113 - - -

Between-group 9.091 17 0.535 1.963 0.043 0.402

Interpersonal symptomatology Interaction effect 1.149 1 1.149 3.573 0.066 0.078
Within-group 13.509 42 0.322 — — -

The two-way analysis of variance presented in Table
1 indicates that the interventions (Beck’s cognitive
therapy and transcranial direct current stimulation)
had a significant effect on depression and its
components compared with the control group
(F(5,54) = 155.743, p = 0.001, n* = 0.874). This
finding suggests that 87.4% of the variance in
depression is explained by these interventions. The
interaction effect between the interventions was also
significant (F(1,54) = 5.061, p = 0.029, n? = 0.126),
indicating a moderate effect (12.6%) of the combined
interventions and suggesting similarity in the effects
of the two interventions on depression. The
within-group variance (MS = 11.239) reflects random
variations within the groups. For the effect
component, the results were also significant (F(17,42)
= 15.464, p = 0.001, n* = 0.743), indicating that
74.3% of the variance in affect was explained by the
interventions. However, the interaction effect
between the interventions was not significant (F(1,42)
= 0.829, p = 0.368, n?> = 0.003), which is consistent
with the application of interventions in separate
groups and indicates that the combined interventions
did not produce effects different from their individual

effects. The within-group variance (MS = 0.554)
reflects random variations within groups. Similarly,
the results for cognition were significant (F(17,42) =
59.733, p=0.001, n? = 0.921), indicating that 92.1%
of the variance in cognition was explained by these
interventions. The interaction effect between the
interventions was also significant (F(1,42) = 8.125, p
= 0.007, n* = 0.026), suggesting a small effect
(approximately 2.6%) of the combined interventions
and indicating similarity in the effects of the two
interventions on the recognition of learning needs.
The within-group variance (MS = 2.935) represents
random variation within groups. For overt behaviors,
the results were significant (F(17,42) = 3.494, p =
0.001, n* = 0.343), indicating that 34.3% of the
variance in overt behaviors was explained by the
interventions. However, the interaction effect
between the interventions was not significant (F(1,42)
=1.072, p = 0.306, n?> = 0.006), suggesting that the
combined interventions did not produce effects
different from their individual effects. The
within-group variance (MS = 0.805) also reflects
random variation within groups.
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Table2. Bonferroni Post Hoc Test Results

Variable Pairwise Comparison Mean Difference  Std. Error Sig.
Cognitive therapy — tDCS 1.526 1.180 0.609
Depression Cognitive therapy — Control -24.757 1.206 0.001*
tDCS — Control -26.283 1.207 0.001*
Cognitive therapy — tDCS 0.453 0.276 0.326
Affect Cognitive therapy — Control -2.669 0.275 0.001*
tDCS — Control -3.121 0.293 0.001*
Cognitive therapy — tDCS 1.383 0.807 0.163
Cognition Cognitive therapy — Control -15.380 0.827 0.001*
tDCS — Control -14.997 0.874 0.001*
Cognitive therapy — tDCS -0.719 0.333 0.110
Overt behaviors Cognitive therapy — Control -1.842 0.332 0.001*
tDCS - Control -1.123 0.353 0.008*
Cognitive therapy — tDCS 0.750 0.391 0.186
Somatic symptoms Cognitive therapy — Control -3.900 0.390 0.001*
tDCS - Control -4.650 0.415 0.001*
Cognitive therapy — tDCS -0.438 0.210 0.131
Interpersonal symptomatology Cognitive therapy — Control -0.720 0.210 0.004*
tDCS — Control -0.283 0.223 0.636

To determine which group means differed on the
post-test research variables after adjusting for pre-test
scores, Table 2 presents the pairwise comparisons.
Based on the results in Table 5, the adjusted means of
the experimental groups show significant differences
for depression and its components. Accordingly, both
experimental conditions—Beck’s cognitive therapy
and transcranial direct current stimulation (tDCS)—
had a statistically significant impact, with 95%

Conclusion

This study aimed to compare the effectiveness of
Beck’s Cognitive Therapy and transcranial Direct
Current Stimulation (tDCS) on depression severity in
individuals with Obsessive—Compulsive Disorder
(OCD). The findings indicated that cognitive therapy
significantly reduced depression scores and its related
components among patients with OCD. This effect
can be explained by the focus of cognitive therapy on
identifying and modifying dysfunctional thoughts,
changing negative interpretative patterns, and
reducing rumination—processes that play a crucial
role in both depression and OCD. Moreover, through
cognitive restructuring, enhancement of
problem-solving skills, and increased cognitive
flexibility, this intervention reduces individuals’
engagement with obsessive thoughts and their
emotional burden, while improving emotion
regulation and modifying negative beliefs about the
self and the future.

290

confidence, on increasing post-test scores for
depression and its related components. There were
significant differences between the Beck cognitive
therapy group and the tDCS group compared with the
control group. The comparison of means indicates
that both interventions effectively improved
depression scores and their subcomponents.
However, tDCS did not produce a significant effect
on interpersonal symptomatology.

The results also showed that transcranial direct
current stimulation (tDCS) was effective in reducing
depression severity among individuals with OCD.
This intervention modulates the activity of brain
regions involved in depression, particularly the
dorsolateral prefrontal cortex, thereby improving
emotion regulation and reducing rumination. By
increasing excitability in hypoactive regions and
decreasing excessive activation in neural networks
associated with anxiety and obsessive thinking, tDCS
helps restore functional brain balance. In patients
with OCD, it reduces the activation of obsessive—
compulsive circuits and decreases the cognitive and
emotional load associated with intrusive thoughts.
Additionally, its effects on enhancing cognitive
flexibility and reducing avoidance behaviors may
contribute to the reduction of comorbid depressive
symptoms.

The comparative findings indicated that Beck’s
Cognitive Therapy and tDCS had nearly equivalent
effectiveness in reducing overall depression scores
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and most of its components; however, cognitive
therapy was significantly more effective than tDCS in
the interpersonal symptom component. These
findings are consistent with some studies (Amiri
Sararoudi et al., 2025; Baroni & Lunsford-Avery,
2024) but inconsistent with others (Xie et al., 2024).
Cognitive therapy appears to operate through a
top-down mechanism by correcting cognitive
distortions and maladaptive core beliefs, whereas
tDCS works through a bottom-up mechanism by
directly modulating prefrontal cortical activity and
enhancing neuroplasticity, ultimately contributing to
the normalization of neural circuits involved in OCD
and depression (Pellegrini et al., 2024). Clinically,
tDCS may serve as a cost-effective and accessible
intervention for patients whose depressive symptoms
are primarily intrapersonal, whereas cognitive
therapy should be prioritized for individuals
experiencing significant interpersonal difficulties
(Moshfeghnia et al., 2025; Torbeck et al., 2023).
Nevertheless, limitations such as the lack of precise
control over OCD severity and duration, as well as
certain demographic variables, may affect the
generalizability of the findings.
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