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The objective of the current study was to examine the efficacy of the combination of
cognitive-behavioral psychotherapy and transcranial direct current stimulation in the
reduction of depressive symptoms, the enhancement of emotion regulation, and the
reduction of rumination in individuals with major depressive disorder. The research
methodology was quasi-experimental and practical, incorporating pre- and post-
tests.Eight individuals (6 women and 2 men) were selected by the available sampling
procedure from the statistical population, which comprised all individuals aged 18 to
65 who visited the Atieh Clinic from March 2023 to March 2024. Beck Depression
Inventory-Second Edition (BDI-II), Emotion Regulation Questionnaire (ERQ), and
Rumination-Reflection Questionnaire (RRS) comprised the research instruments.
The intervention consisted of 12 30-minute sessions of transcranial direct current
stimulation, followed by 45 minutes of cognitive behavioral psychotherapy. SPSS 26
software and Repeated Measures aANOVA were employed to analyze the resulting
data. The results indicated that the combination of cognitive-behavioral
psychotherapy and transcranial direct current stimulation has a substantial impact on
the reduction of depression symptoms (F=45.80, P=0.001), the enhancement of
emotion regulation (F=16.43, P=0.006), and the reduction of rumination (F=22.20,
P=0.003) in individuals with major depression.The combination of two treatments
can be employed as an effective intervention to alleviate the symptoms of major
depressive disorder and its associated symptoms, as indicated by the results.
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Effectiveness of Combined Cognitive-Behavioral Therapy and Transcranial Direct
Current Stimulation in Improving Symptoms of Depression, Rumination and Emotion
Regulation in People with Major Depressive Disorder
(Quasi-Experimental Study)

Extended Abstract
Aim

Depression is one of the most common psychiatric disorders worldwide (Whiteford et al., 2013). It can affect
the way a person thinks, feels, and behaves, significantly reduce daily functioning, and impair performance
(Brunoni et al., 2016). Various pharmacological and non-pharmacological treatments have been introduced for
major depressive disorder (MDD), including cognitive-behavioral therapy (CBT) and noninvasive brain
stimulation approaches such as transcranial direct current stimulation (tDCS). Although pharmacotherapy is
widely used, only about one-third of patients achieve remission after first-line antidepressant treatment, while
psychotherapy can provide comparable outcomes without medication-related adverse effects and may help
prevent relapse (Rush et al., 2006; Cuijpers et al., 2013).

tDCS is a noninvasive method that applies a weak direct electrical current through electrodes placed on the
scalp to modulate cortical excitability. Several studies have supported its effectiveness in improving MDD
symptoms (Moffa et al., 2020). However, inconsistent findings and limited treatment durability have also been
reported, partly due to limitations such as a small number of sessions, insufficient stimulation intensity, and
small sample sizes (Palm et al., 2012; Monnart et al., 2019). Evidence suggests that an adequate number of
sessions and stimulation dose may contribute to stronger and more sustained effects (Zhang et al., 2021).

Combining different treatment approaches may produce better and more stable outcomes than using either
approach alone. CBT has been successfully combined with tDCS, and previous studies have reported significant
effects of this combination (Monnart et al., 2019; Welch et al., 2019). In addition to depressive symptoms,
emotion regulation and rumination are important psychological variables associated with MDD and are
considered relevant targets for clinical interventions (Spinhoven et al., 2018). Studies have reported beneficial
effects of tDCS on emotion regulation and rumination, although findings regarding rumination have not always
been consistent (Clarke et al., 2020). CBT has also been shown to be effective in reducing rumination (Nolen-
Hoeksema et al., 2008).

Given the potential benefits of combining psychological and biological interventions and the limited research
on the simultaneous use of CBT and tDCS in Iran, the present study aims to investigate the effectiveness of
combined CBT and tDCS in improving depressive symptoms, emotion regulation, and rumination in individuals
with MDD.

Methodology

The present study was applied and used a single-group quasi-experimental pretest-posttest design. The study
population consisted of individuals aged 18—65 years who visited Atieh Derakhshan Zehn Clinic from March
2023 to March 2024. Of approximately 200 individuals, 8 participants (6 women and 2 men) were selected using
purposive and convenience sampling based on the inclusion criteria. The sample size was determined according
to previous similar studies and the practical limitations of the study (D’Urso et al., 2013; Welch et al., 2019).
The inclusion criteria were informed consent, a diagnosis of major depressive disorder confirmed through a
structured diagnostic interview, a BDI-II score above 20, difficulties in emotion regulation and rumination, age
between 18 and 65 years, and stable medication use or unwillingness to use medication despite recommendations
from a psychiatrist or psychologist because of previous unsuccessful pharmacological treatments or treatment
resistance. Exclusion criteria included substance or alcohol abuse, other major psychiatric disorders, pregnancy,
cranial prostheses, cardiac pacemakers, a history of seizures, previous tDCS treatment, and suicidal ideation.

The intervention consisted of 12 weekly sessions. In each session, transcranial direct current stimulation
(tDCS) was administered for 30 minutes at 2 mA, with the anode placed over F3 and the cathode over F4,
followed immediately by individual cognitive-behavioral therapy (CBT) for 45 minutes. The tDCS protocol was
based on Li et al. (2019) and Aust et al. (2022), while the CBT protocol was based on Rosselld and Bernal
(1996). The CBT sessions focused on understanding depression and cognitive patterns, identifying maladaptive
thinking, practicing the ABCD cognitive technique, behavioral activation and pleasant activities, problem-
solving, and improving interpersonal relationships and social support.
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The Beck Depression Inventory-II (BDI-II; Beck et al., 1988), Emotion Regulation Questionnaire (ERQ;
Gross & John, 2003), and Rumination-Reflection Questionnaire (RRS; Trapnell & Campbell, 1999) were used to
assess depressive symptoms, emotion regulation strategies, and rumination, respectively. A structured clinical
interview based on DSM-5 criteria (SCID-5-CV; First et al., 2016) was also used to confirm the diagnosis of
MDD and rule out other psychiatric disorders. In the present study, Cronbach’s alpha coefficients were 0.84 for
the BDI-II, 0.76 for the ERQ, and 0.73 for the RRS.

Descriptive statistics, including frequency, percentage, mean, and standard deviation, were used to summarize
the data. The assumptions required for analysis of variance were examined, and repeated-measures

Findings

Eight patients with major depressive disorder participated in the study, including six women (71.4%) and two
men (28.6%), with a mean age of 31.71 years (SD = 8.22). The participants were assessed at three stages: pretest,
intermediate assessment, and posttest. The mean depression scores decreased from 30.00 (SD = 2.77) at pretest
to 20.29 (SD = 5.85) at the intermediate assessment and 11.43 (SD = 6.35) at posttest. In contrast, mean emotion
regulation scores increased from 30.14 (SD = 7.52) to 38.71 (SD = 5.82) and 41.14 (SD = 4.85), respectively.
Mean rumination scores decreased from 27.86 (SD = 3.08) at pretest to 21.57 (SD = 2.51) at the intermediate
assessment and 20.71 (SD = 2.29) at posttest.

The results of repeated-measures analysis of variance showed significant differences across the three
measurement stages for depression, emotion regulation, and rumination. The multivariate results were significant
for depression (F = 45.80, p = 0.001), emotion regulation (F = 16.43, p = 0.006), and rumination (F = 22.20, p =
0.003). The corresponding effect sizes were 0.95, 0.87, and 0.90, respectively, indicating large effects. The
univariate analysis also showed significant effects for depression (F = 48.54, p = 0.001, n? = 0.89), emotion
regulation (F =31.47, p=0.001, n* = 0.84), and rumination (F =31.64, p =0.001, > = 0.84).

Follow-up comparisons showed that depression scores decreased significantly from the pretest to the
intermediate assessment (p = 0.001) and from the intermediate assessment to the posttest (p = 0.006). Emotion
regulation increased significantly from the pretest to the intermediate assessment (p = 0.001), whereas the
change from the intermediate assessment to the posttest was not statistically significant (p = 0.051). For
rumination, a significant reduction was observed from the pretest to the intermediate assessment (p = 0.001),
while the change from the intermediate assessment to the posttest was not significant (p = 0.143). Overall, the
findings indicate that the combined tDCS and CBT intervention was associated with reduced depressive
symptoms and rumination and improved emotion regulation across the three assessment stages.

Conclusion

The results showed that depressive symptoms decreased from the first to the second measurement stage and
from the second to the third stage. In the present study, the effect size of the combined treatment for depression
was 0.89, which was higher than the average effect sizes reported in meta-analyses of transcranial direct current
stimulation (tDCS) for major depressive disorder (0.66; Fregni et al., 2020) and cognitive-behavioral therapy
(CBT) for major depressive disorder (0.75; Cuijpers et al., 2020). This finding is consistent with previous
research (Nejati et al., 2022), which has reported greater effectiveness of combined treatment than either
treatment alone. However, because the present study did not include separate CBT or tDCS comparison groups,
this comparison should be interpreted based on previous studies rather than as a direct comparison within the
present study.

The combination of CBT and tDCS was also associated with improved emotion regulation in individuals
with depression. This finding is consistent with previous studies (Feeser et al., 2014; Wolkenstein & Plewnia,
2013), which reported beneficial effects of the combined treatment on emotion regulation. In the present study,
emotion regulation scores increased significantly from the pretest to the intermediate assessment, whereas the
change from the intermediate assessment to the posttest was not statistically significant (p = 0.051).

Another finding of the present study was the reduction in rumination following the combined CBT and tDCS
intervention in individuals with major depressive disorder. This finding is consistent with a previous study
showing that the combination of tDCS and psychotherapy resulted in greater improvement than psychotherapy
alone (Donse et al., 2018). In the present study, rumination decreased significantly from the pretest to the
intermediate assessment, whereas the change from the intermediate assessment to the posttest was not
statistically significant (p = 0.143).

The main limitations of the present study were the small sample size, purposive sampling, and the resulting
limitation in the generalizability of the findings. The limited number of treatment sessions was another
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limitation. Future studies should use larger samples and a greater number of treatment sessions and should
compare combined CBT and tDCS with CBT alone, tDCS alone, and sham stimulation.

Keywords: Cognitive Behavioral Psychotherapy, Major Depressive Disorder, Transcranial Direct Current Stimulation.
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