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[VETELE This is a randomized controlled clinical trial with a pre-test/post-test/follow-up design. The
study population consists of all stroke sufferers referred to Dr. Hashemzehi's clinic in Zahedan, south
of Iran, in 2022. The samples were 45 eligible patients who were selected by a convenience sampling
method and randomly divided into three groups of 15 including CBT+tDCS, CBT+pharmacotherapy, and
control. To measure depression, inhibition, and cognitive flexibility, we used Beck’s depression inventory,
go/no go test, and Stroop test in the pre-test, post-test, and 2-month follow-up phases. The CBT was
provided at 12 sessions according to Kootker et al.'s CBT protocol for stroke patients. The tDCS program

Key words: was 20 sessions of anodal stimulation over the left dorsolateral prefrontal cortex. The pharmacotherapy
Cognitive- : was the administration of 10 mg citalopram daily for three weeks.

behavioral therapy, (5T The results indicated the short-term and long-term effectiveness of both CBT+tDCS and CBT +
Pharmacotherapy, pharmacotherapy in reducing depression symptoms (P<0.05), and there was no significant difference
Citalopram, between their effectiveness of . Only the CBT+tDCS had a short-term effect on improving inhibition and
depression, Inhibition, :  cognitive flexibility.

cognitive flexibility, Both CBT+tDCS and CBT+pharmacotherapy (10 mg citalopram) can be useful for reducing
Stroke © depression symptoms in stroke sufferers.
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Introduction

troke accounts for 2.5% of all deaths

worldwide. It causes severe disabilities

among survivors, making it the leading

cause of disability. In the post-stroke peri-

od, the occurrence of depression and neu-
ropsychological disorders is highly prevalent. Approxi-
mately 30% of stroke survivors experience depression
and about 70% suffer from neuropsychological disorders,
posing a significant burden on healthcare systems and pa-
tients. Neuropsychological disorders are usually charac-
terized by specific deficits in learning, working memory,
executive functions (such as inhibition and cognitive flex-
ibility), attention, and processing speed.

Cognitive flexibility (the ability to shift between tasks),
is one of the main dimensions of executive functioning
that allows a person to control their actions and flexibly
adapt to changing environments. Cognitive flexibility is
mainly processed in the ventrolateral prefrontal cortex.
Cognitive inhibition referees to the ability to stop a mental
process, intentionally or unintentionally, for mental sup-
pression of competing information. Cognitive inhibition
activates the prefrontal cortex, left anterior insula, and
dorsal frontal inhibitory system. In addition, parts of the
dorsal anterior cingulate are involved during cognitive in-
hibition. Impairment of this cognitive function is a core
feature of many major psychiatric disorders, including
depression.

This study aims to compare the effectiveness of cog-
nitive-behavioral therapy (CBT) combined with tran-
scranial direct current stimulation (tDCS) versus CBT
combined with pharmacotherapy in reducing depressive
symptoms and improving executive functions (inhibition
and cognitive flexibility) in stroke patients.

Method

This is a randomized controlled clinical trial with a pre-
test/post-test/two-month follow-up design. The study
population consists of all stroke patients referred to Dr.
Hashemzahi's neurology clinic in Zahedan, south of Iran,
in 2022. Initially, 138 individuals were assessed for eligi-
bility. After applying the inclusion criteria, 57 individuals
entered the study stages, and finally, data from 45 par-
ticipants were analyzed. The eligible patients who were
selected using a convenience sampling method and ran-
domly assigned into three groups of 15. All participants
completed three computerized tests at baseline including
Stroop test, Go/No Go test, and Beck Depression Inven-
tory (BDI). The first group received CBT plus tDCS (2
mA, five sessions per week for 4 weeks). The second
group received CBT plus pharmacotherapy (10 mg cita-
lopram for three weeks), and the third group received no
intervention. At the end of the interventions and after two
months, the computerized tests and BDI were adminis-
tered again to all participants in three groups. The CBT
was conducted at 12 sessions according to Kootker et al.'s
CBT protocol for stroke patients. The data were analyzed
by the mixed analysis of variance (ANOVA) in SPSS
software, version 29.

Results

The results of mixed ANOVA indicated that the effects
of time and group were significant on depression symp-
toms, but the interaction effect of time and group was not
significant (Table 1). This means that depression scores
were significantly different between at least two groups.
Post hoc tests showed that two intervention groups were
significantly different compared to the control group, but
there was no significant difference between the two in-
tervention groups. In other words, both CBT+DCS and
CBT+pharmacotherapy significantly reduced depression
symptoms, and there was no significant difference be-
tween their effectiveness. Additionally, the comparison
of three evaluation phases showed that depression level

Table 1. Descriptive statistics and correlations among major variables

Variables Time Effect Group Effect Time*Group Interaction Effect

Depression Fi195=9-90, P=0.002 Fp109=3-83, P=0.024 Fp195=1-16, P=0314
Cognitive flex. F199=7-29, P=0.008 Fp199=3-77, P=0.040 Fy 155=0.91, P=0.910

Inhibition F155=23.38, P=0.001 F, 135=4-17, P=0.042 Fp 1y= 121, P=0.301

(2,135) (2,135,
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was significantly different between pre-test and post-test
and between pre-test and follow-up phases, indicating the
maintained effect of the interventions. However, changes
in depression scores over three periods were not signifi-
cantly different between the three groups.

Regarding cognitive flexibility and inhibition, the results
indicated that the effect of time and group on both vari-
ables were significant, but the interaction effect of time
and group was not significant. Post hoc tests indicated
that only the CBT+HDCS was significantly different com-
pared to the control group. Additionally, the differences in
two variables were significant only between pre-test and
post-test phases, and the effect was not maintained in the
follow-up phase. Therefore, it can be said that the three
groups had different trends over time.

Conclusions

The CBT combined with tDCS has a long-term effect
on reducing depression symptoms and short-term effects
on improving cognitive functions, including inhibition
and cognitive flexibility in stroke patients. The CBT com-
bined with pharmacotherapy (10 mg citalopram) has a
long-term effect on alleviating depression symptoms but
it has no significant effect on the cognitive functions.
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2. Ventrolateral PFC

3. Prefrontal cortex

4. Left anterior insula

5. Dorsal frontal inhibitory system

6. Dorsal anterior cingulate
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7.Zhang

8. Blurred vision

9. Sexual dysfunction

10. Urinary retention

11. Tremors

12. Severe insomnia

13. Hypotension

14. Cerebral hemorrhage
15. Escitalopram

16. Paroxetine

17. Long-term potentiation

18. Brain-derived neurotrophic factor
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19. Beck Depression Inventory
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