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ABSTRACT

e[S eIt (el FATE Depression is a common psychiatric disorder after a stroke. These patients often
experience defective recovery despite intensive medication and psychotherapy. Transcranial Direct Cur-
rent Stimulation (tDCS) of the brain is a technique used to stimulate different areas of the brain in neuro-

Received: 12 Oct 2019 logical and psychiatric patients. One of the aims of this study was to investigate the psychological effects
Accepted: 14 Sep 2020 i of color along with cerebral transduction direct electrical stimulation on stroke-induced depression.
Available Online: 01 Nov2021 . WISGIIE This was a quasi-experimental study. Fifteen stroke patients hospitalized in the Shahid Sadoughi

Hospital in Yazd (nine males and six females with a mean age of 55.76 years and mean post-stroke of
47.4 years) were selected and randomly divided into three groups of A, B, and C. Their Beck Depression
Scale scores were compared in three occasions after treatment, after sham, and two months after the
treatment. Each patient received ten sessions of sham electrical stimulation (20 minutes) with white, ten
sessions of anodic stimulation and cathodic stimulation (2 mA-20 min) with white, and ten sessions of
anodic stimulation and cathodic stimulation (2 mA-20 min) with green in left and right dorsal lateral pre-
frontal cortex, respectively. Data analysis was performed in two levels of descriptive (mean & standard
deviation) and inferential (ANOVA with repeated measures) using SPSS software v. 21.

(ST The findings of (ANOVA with repeated measures demonstrated that compared with a white

Keywords: color treatment, depression declined immediately after treatment with green and white color (P<0.001)
Brain Transduction ¢ and afollow-up period (P<0.001).

Stimulation, Direct ¢ [CTEMTEEY In line with the findings of this study, direct electrical stimulation with the green color can be
Electric Current, Color, © utilized in the rehabilitation of stroke patients. However, electrical stimulation with the color green had

Depression, Stroke a superior recovery than the white color.

Extended Abstract lated to illness and damage to the central nervous system,

or to a severe decline in efficiency and major damage to

1. Introduction self-confidence and a sense of well-being. The prevalence

of stroke increases with age, and it is more observed in

troke is the third most common cause of men than in women and is higher in blacks than in whites.

death and the most common debilitating Risk factors include high blood pressure, high blood

neurological disorder in adults. Psycho- cholesterol, smoking, excessive alcohol consumption,

logical problems are common in the after- and taking birth control pills. Mood problems, especially

math of a stroke, which can be directly re- depression, are the most common mental disorders after
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stroke. Accurate scientific advances and knowledge of
the true meanings of color and its effect on the human
soul and psyche have led psychologists to carefully exam-
ine the hidden aspects of their personality in how people
choose and use colors. These individuals often experience
incomplete recovery despite intensive medication and
psychotherapy. Direct electrical stimulation of the brain
is a technique utilized to stimulate various areas of the
brain in neurological and psychiatric patients. Today, the
use of direct electrical stimulation of the brain in clinical
research has increased (from neuroscience research to the
treatment of various neurological and psychiatric disor-
ders) and all these studies have demonstrated its positive
effects in the treatment of various disorders, such as anxi-
ety and depression. Transcranial Direct Current Stimula-
tion (tDCS) of the brain is a neurotherapy that facilitates
direct or weak current flow to the cortical regions and fa-
cilitates or inhibits spontaneous neural activity. It is also
a tool for creating nerve formation and stimulating and
restoring the function of the cerebral cortex (on the scalp).
The aim of this study was to investigate the psychologi-
cal impact of color combined with tDCS on depression
caused by stroke.

2. Methods

The present research design was quasi-experimental with
a pre-test design and a control group. The statistical popu-
lation in this study included all stroke patients hospitalized
in neurology centers in Yazd province in 2016 (at least one
year has passed since their stroke). Ultimately, 30 patients
(20 men and 10 women with a mean age of 53.38 years)
and the mean years after stroke (3.91 years) were selected
by the available sampling method and randomly divided
into three groups. MRI images as well as the examination
of the patient’s file revealed that the temporal lobe of the
brain was healthy (healthy verbal comprehension) and
only patients whose frontal lobe was damaged and did not
have independent motor ability participated in this study.
The Beck Depression Inventory scores were compared in
pre-test and post-test. Patients in the first group received
ten sessions of true stimulation in white, the second group
received ten sessions of true stimulation in green, and the
third group received control stimulation in the left and
right dorsal peripheral dorsal cortex as a control group.
Data analysis was performed at two levels of descriptive
(mean and standard deviation) and inferential (analysis of
covariance) using SPSS software v. 21.

3. Results

The results of the analysis of covariance, by eliminating
the effect of the pre-test, showed that there was a signifi-
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cant difference between the post-test scores of the three
groups. In order to investigate the source of this difference,
the Bonferroni post hoc test was utilized. The findings in-
dicated that there was a significant difference between the
post-test scores of the group that received mock stimula-
tion and both groups that received real stimulation. The
findings of this test also unveiled that there was a signifi-
cant difference between the post-test scores of the group
that received real stimulation in white and the group that
received real stimulation in green. The findings signaled
that the patient’s depression significance decreased com-
pared to the artificial treatment with peripheral white col-
or, after real stimulation treatment with peripheral green
color (P<0.001), and pursuant to real stimulation treat-
ment with peripheral white color (P<0.001). The results
of this study also showed that the green peripheral color
reduced depression more than the white color in patients.

4. Discussion

In line with the findings of this study, direct electrical
stimulation with the color green can be utilized in the re-
habilitation of stroke patients. However, electrical stimu-
lation with the green color, had a superior recovery than

the color white.
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8. Probabilistic Classification Learning Task
9. Lmplicit Learning
10. Motor Evoked Potentials (MEPs)
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7. Dorsolateral Prefrontal Cortex (DLPFC)
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