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Abstract

Objectives: The aim of the present study was to compare the effect of Kootkar's CBT with tDCS or
pharmacotherapy with citalopram on the improvement of depression symptoms, inhibition and cognitive
flexibility of stroke patients.

Methods: The current research was a semi-experimental type with a pre-test and post-test design with a
control group. The statistical population of this study included all stroke sufferers who referred to Dr.
Hashemzehi's clinic in Zahedan city in 2022 and the sample group included 45 of these people who were
selected by the available sampling method and randomly divided into three groups of 15 people. In this
research, to measure depression, inhibition, and cognitive flexibility, Beck questionnaire, go-no-go and
Stroop tests were used in the pre-test and post-test stages and 2-month follow-up. The. first experimental
group underwent CBT and 20 sessions of anodal stimulation of the I-DLPFC, and the second experimental
group underwent CBT and 10 mg citalopram daily. The control group did not receive any intervention.

Results: The results of mixed ANOVA indicated the short-term and two-month effectiveness of both the
interventions used on the improvement of depression symptoms of stroke<patients (P<0.05), and no
difference was observed between the effectiveness of the two combined intetventions. In addition, only the
combined intervention of CBT and tDCS had a short-term effect-on.improving inhibition and cognitive
flexibility.

Conclusion: According to the results, it can be said-that both combined interventions can be useful for
improving depression symptoms in stroke sufferers.

Keywords: Cognitive-behavioral therapy; Pharmacotherapy; Citalopram; Symptoms of depression;
Inhibition; Cognitive flexibility; Stroke.



Introduction and Objectives

Stroke accounts for 2.5% of all deaths worldwide and causes severe disabilities among survivors, making it the leading
cause of disability. Post-stroke, the occurrence of depression and neuropsychological disorders is highly prevalent.
Approximately 30% of stroke survivors experience depression, and about 70% suffer from neuropsychological
disorders, posing a significant burden on healthcare systems and patients. The main aim of this study is to determine
whether there is a difference in the effectiveness of cognitive-behavioral therapy (CBT) combined with transcranial
direct current stimulation (tDCS) versus CBT combined with pharmacotherapy on improving depressive symptoms
and executive functions (inhibition and cognitive flexibility) in stroke patients.

Method

The present study utilized a semi-experimental design with three groups, incorporating pre-test, post-test, and a two-
month follow-up. The statistical population of this study comprised all stroke patients referred to Dr. Hashem Zahi's
neurology clinic in Zahedan in 2022. The sample size consisted of 45 individuals who were selected based on inclusion
criteria and were randomly assigned into three groups of 15 using convenience sampling. Following the sampling,
participants were randomly assigned to the three experimental groups. All“participants completed three
computerized tests. The first group received CBT combined with tDCS, the second group received CBT along with
pharmacotherapy with citalopram, and the third group received no intervention.At.the end of the interventions and
after two months, the computerized tests and the Beck Depression Inventory were administered again to all
participants in the three groups. Initially, 138 individuals were assessed for eligibility to participate in the study. After
applying the inclusion criteria, 57 individuals entered the study stages, and finally, data from 45 participants were
analyzed.

Results

The results of the mixed ANOVA indicated that time and group had a significant effect on depression symptoms, but
the interaction between time and group was not significant. This means that depression scores were significantly
different between at least two groups. Follow-up tests showed that both experimental groups (first and second) had
significant differences compared to the control group, but there was no significant difference between the two
experimental groups. In other words, both-cognitive-behavioral therapy (CBT) combined with direct current
stimulation and CBT combined with pharmacotherapy significantly improved depression symptoms, with no
significant difference in effectiveness between the two interventions. Additionally, follow-up tests comparing pre-
test, post-test, and follow-up scoresishowed that depression scores were significantly different between pre-test and
both post-test and follow-up, indicating the lasting effect of the interventions. However, changes in depression scores
over the three periods. did not differ significantly between the three groups. Regarding cognitive flexibility and
inhibition, the results indicated thatfor both variables, the effect of time and the effect of the group were significant,
while the interaction between time and group was not significant. This means that at least two groups differed
significantly from-each other. Follow-up tests indicated that only the first experimental group, which received CBT
combined with transcranial electrical stimulation, showed a significant difference compared to the control group.
Additionally,.the comparison of the three periods (pre-test, post-test, and follow-up) with follow-up tests showed
that only pre-test and post-test were significantly different, and this result did not continue to the follow-up phase.
Furthermore, it can be said that the three groups followed different trends over time.

Discussion and Conclusions

This study examined the effects of two combined interventions on improving depression symptomes, inhibition, and
cognitive flexibility in stroke patients. The first intervention group received cognitive-behavioral therapy (CBT)
combined with transcranial direct current stimulation (tDCS), while the second group received CBT combined with
pharmacotherapy using citalopram. In summary, the first intervention showed long-term effects on improving
depression symptoms and short-term effects on cognitive functions, including inhibition and cognitive flexibility. The
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second intervention demonstrated a long-term impact on alleviating depression symptoms but did not have a
significant effect on the mentioned cognitive functions.
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1 ventrolateral PFC
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3 left anterior insula

4 dorsal frontal inhibitory system
5 dorsal anterior cingulate
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1 Zhang

2 blurred vision

3 sexual dysfunction

4 urinary retention

5 tremors

6 severe insomnia

7 hypotension

8 cerebral hemorrhage

9 escitalopram

10 paroxetine

11 long-term potentiation
12 brain-derived neurotrophic factor
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