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ARTICLE INFO ABSTRACT
Article type: Background: Transcranial direct electrical stimulation is a non-invasive neuromodulation
Research Article stimulation technique with good tolerance and no side effects in the treatment and improvement of
obsessive-compulsive symptoms, which effectively modulates cortical excitability. However, there
Article history: is still no strong and sufficient evidence for the use of this treatment method in adolescents with
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Published Online 21 April continuous measurement design and different subjects. The statistical population of the present study
2023 included all teenagers suffering from obsessive-compulsive disorder who were referred to Yas
Counseling Center in Tabriz in 1400, and 4 of them were selected by purposive sampling and based
Keywords: on the protocol of Green et al (2020) they underwent ten sessions of transcranial direct current
transcranial direct current stimulation twice in a week for 20 minutes each time. Subjects in the baseline stages, the second,
stimulation, fourth, sixth, eighth, tenth, and one-month follow-up sessions with disgust sensitivity scale (Heidet,
self-conscious affections McCauley, and Rosin, 1994), guilt questionnaire (Kugler and Fons, 1992) and shame questionnaire
of shame and guilt, (Cohen, Wolff, Penter and Insko, 2011) were evaluated. For data analysis, a visual drawing method,
disgust sensitivity, reliable change index, percentage of recovery, and percentage of non-overlapping data were used.
adolescents, Results: The results showed that transcranial direct electrical stimulation has a significant effect on
obsessive-compulsive reducing feelings of shame and guilt and disgust sensitivity in adolescents with obsessive-compulsive
disorder disorder (RCI>1/96), and the therapeutic effects are maintained in the follow-up phase.

Conclusion: Adolescents with obsessive-compulsive disorder who were treated with transcranial
direct electrical stimulation experienced less shame and guilt and less disgust sensitivity. It is
recommended to use this method in the treatment of adolescents with obsessive-compulsive disorder.
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Extended Abstract

Introduction

Obsessive Compulsive Disorder (OCD) is one of the
debilitating psychiatric disorders that have extensive
individual and social costs and is known as a
common, highly disabling, and potentially treatable
disorder (Finberg et al, 2020). The prevalence of this
disorder in children and adolescents has been reported
up to 4% (Chandna, 2015) and it is more frequent in
the age range of 13 to 15 years (Weidle et al., 2014).
The findings suggest that shame may also be an
important factor in intervention for people with OCD
(Del Osso et al., 2013). It also seems that guilt is a
factor involved in the onset and continuation of
obsessive-compulsive disorder (Tenore et al., 2020),
which may increase its severity and negatively affect
the outcome of the treatment of this disorder (Stewart
& Shapiro, 2011). Research has also increasingly
identified disgust as a construct that has the potential
to significantly influence the clinical presentation and
treatment of disorders such as obsessive-compulsive
disorder. There is a growing body of research that
supports the role of brain processes OCD and related
problems. Basile et al (2011) found that patients,
regardless of the type of guilt, had reduced activity in
the anterior cingulate cortex (ACC) and frontal gyrus
when experiencing guilt. In another study, in patients
with OCD, increased activity in the right precentral
gyrus, right superior temporal gyrus, and right
subgyral region was observed (Hennig-Fast et al,
2015). Abnormal function of the insula also plays a
role in increased disgust sensitivity found in people
with obsessive-compulsive disorder (George, 2013).
tDCS is portable, inexpensive, easy to use, and has an
excellent tolerability and side effect profile
(Buchanan et al, 2021), all of which make tDCS ideal
for use in pediatric and adolescent populations.
However, there is still a lack of strong and sufficient
evidence, especially domestically, for the use of this
treatment method. Published studies are mostly
uncontrolled, and a small number of controlled
studies suggest that tDCS may be effective for this
disorder (DaSilva et al, 2019) and most of the
conducted studies have also focused on the main
symptoms of OCD and there are few studies related
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to the effectiveness of this treatment on the variables
related to this disease. Also, considering that OCD is
very heterogeneous in terms of clinical
manifestations, clinical severity, and accompanying
diseases, the present study was conducted with the
aim of the effectiveness of tDCS treatment on the
self-conscious emotion of shame and gquilt, and
disgust sensitivity of adolescents with obsessive-
compulsive disorder (OCD).

Method

In order to carry out the research, the experimental
method was used as a single-case method with a
continuous measurement design and different
subjects. The statistical population of the present
study included all teenagers suffering from OCD who
were referred to Yas Counseling Center in Tabriz in
1400, and 4 of them were selected by purposive
sampling. Subjects entered the research process after
completing the consent form. Their parents also
completed the consent form. After sampling and
determining the sample members, in the baseline
phase, questionnaires were administered to the
research participants simultaneously in three different
phases. After the implementation of the baseline, in
accordance with the treatment guideline of Green et
al (2020), the tDCS stimulation intervention program
based on the international 20-10 system, at the rate of
2 mA for 20 minutes in ten consecutive sessions
(twice in a week) was performed by placing the anode
in the pre-supplementary area (FZ) and the cathode
above the orbitofrontal cortex (fpl). The participants
were re-evaluated with the research scales in the
follow-up stage after one month in two different
stages. The research tools were the disgust sensitivity
scale and the shame and guilt questionnaire. To
analyze the data and evaluate the effectiveness of the
treatment, the methods of image drawing or graphic
analysis, data overlap percentage (PND), stable
change index, and recovery percentage were used.

Results
According to the results has been shown in tables (1)

and (2) and based on the reliable change index values
(RCI=1.96), tDCS for the components of shame and
disgust sensitivity was carried out for the subjects in
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two stages of intervention and follow-up, and it was
statistically significant. Regarding the variable of
guilt in the table (3), tDCS treatment was statistically
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significant in the second and fourth subjects in the
intervention phase and for the third and fourth
subjects in the follow-up phase.

Table 1. The change process of participants’' shame scores during the baseline, intervention, and follow-up sessions

Baseline Ev_aluatlon pf the Follow-_up iR Follow up
- assessment intervention evaluation
participants
1 2 3 1 2 3 4 5 1 2 PND ROV pep pyp  RECOVEY g
percentage percentage
1 22 24 23 27 25 23 21 19 18 17 40% 0% 0 100% 24% 8.73
2 25 23 23 22 20 19 17 18 18 17  100% 19% 6.12 100% 26% 8.45
3 22 24 24 28 18 18 13 11 10 10 80% 25% 7.85 100% 57% 18.26
4 24 23 23 23 22 22 22 22 22 21 90% 5% 3.05 100% 8% 4.94
Table 2. The change process of participants'disgust scores during the baseline, intervention and follow-up sessions
Baseline Ev_aluatlon pf the Follow-_up it Follow up
. assessment intervention evaluation
participants Recovery Recovery
1 2 3 1 2 3 4 5 1 2 PND percentage RCI PND percentage RCI
1 21 18 20 20 19 17 14 14 14 15 60% 15% 296 100% 25% 5.32
2 27 23 23 25 22 15 19 14 21 18 80% 22% 3.65 100% 20% 3.31
3 27 32 30 34 26 24 21 22 17 17  80% 14% 2.68 100% 43% 7.97
4 29 30 30 30 29 29 29 30 30 29  30% 1% 0.73  25% 1% 0.46
Table3. The change process of participants'guilt scores during the baseline, intervention and follow-up sessions
Baseline : . . ol . .
assessment Evaluation of the intervention up intervention Follow up
participants evaluation
Recovery Recovery
1 2 3 1 2 3 4 5 1 2 PND percentage RCI PND percentage RCI
1 111 99 92 104 99 108 102 104 99 99 0% 3%- -0.45  25% 5% 0.85
2 92 86 86 81 87 8 80 83 80 89 70% 5% 2.10 50% 4% 1.6
3 79 75 83 77 84 9% 65 66 68 68 40% 2% 0.55 100% 14% 4.35
4 115 116 112 106 110 105 103 101 99 94 100% 8% 7.07  100% 16% 13.51
Conclusion guilt, it can be pointed out that the areas involved in

The results of the research showed that tDCS
treatment has a statistically significant effect on the
dependent variables of the research on the self-
conscious emotion of shame and guilt and disgust
sensitivity of adolescents with OCD. Since little
research has been done regarding the effectiveness of
tDCS treatment on the dependent variables of the
present study, these results are indirectly consistent
and aligned with the results of previous studies that
have shown the effectiveness of tDCS treatment on
the symptoms of people with obsessive-compulsive
disorder (Salvo et al., 2021; Gowda et al., 2019;
Bation et al, 2019; D'Orso et al, 2016;
Narayanaswamy et al., 2015; Hazari et al., 2016). As
a result, in explaining the effectiveness of the
intervention on the subjects' feelings of shame and

shame and guilt and the abnormal activity of these
two components are the areas involved in OCD and
the areas affected by tDCS intervention. In short, the
results of the current research, while expanding the
results of previous studies and increasing knowledge
in this field, showed that tDCS is a suitable
therapeutic approach to target the variables related to
obsessive-compulsive disorder in adolescents and is
effective to some extent in this field. Specialists are
suggested to consider the tDCS therapeutic approach
in working with people with obsessive-compulsive
disorder, along with other therapeutic models.
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