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Background: Bipolar 1l disorder comorbid with heroin use leads to significant
impairments in cognition, perception, and the ability to plan for decision-making.
Accordingly, this study aimed to examine the effectiveness of transcranial direct current
stimulation on pain perception and considering future consequences in men with bipolar 11
disorder comorbid with heroin abuse.

Method: This study was quasi-experimental with a pretest, posttest, follow-up, and control
group design. The statistical population consisted of men with bipolar 1l disorder comorbid
with heroin abuse who had referred to treatment centers in Isfahan in 2024. In total, 32
individuals were randomly assigned to experimental and control groups. The experimental
group underwent 10 sessions of tDCS intervention. Data were collected using the McGill
Pain Questionnaire (2009) and the Consideration of Future Consequences Scale by Joireman
etal. (2012). Data analysis was conducted using analysis of covariance (ANCOVA).

Results. The results indicated that tDCS significantly reduced pain perception (F=27.71),
(P<0.001), increased consideration of future consequences (F=29.10), (P<0.001), and
decreased immediate consequences (F=30.37) (P<0.001).

Conclusion: tDCS may serve as an effective intervention for improving pain perception and
enhancing consideration of future consequences in men with bipolar 11 disorder comorbid
with heroin abuse, with potential clinical applications for enhancing cognitive and emotional
functioning in these patients.
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Extended Abstract

Introduction:

Individuals with bipolar disorder type Il are prone
to using maladaptive coping strategies such as
substance use. Globally, 220 million people are
engaged in substance use, and in Iran, at least
1,325,000 individuals are dependent on drugs.
Those with bipolar disorder type Il are more
vulnerable to substance use compared to other
mood disorders, and heroin, as one of the most
potent opioids, plays a significant role in
exacerbating their psychological impairments.
Mood fluctuations and persistent anxiety
influence pain perception processes. Pain
perception is one of the key domains that
undergoes changes in these individuals.
Furthermore, the inability to consider future
consequences is a fundamental challenge in
people with bipolar disorder. This inability can
facilitate impulsive decision-making and relapse
into substance use; therefore, improving this
variable plays an important role in enhancing
treatment outcomes and reducing vulnerability in
these patients. One of the modern rehabilitation
methods is transcranial direct current stimulation
(tDCS), which is applied as a mon®
pharmacological and non-invasive treatment. The
aim of the present study is to answer the question
of whether transcranial direct currept’stimulation
has an effect on pain perception and‘Gensideration
of future consequences in in men withbipolar/H
disorder comorbid with hergin abuse?

Method

This quasi-experimental | study was conducted
using a pre-test, post-test, follew<up, and control
group design. Thedpopulation consisted of men
aged 18 to 50 years diagnosed with bipolar
disorderitype l and with at least one year of heroin
use fistory, whathad-referred to treatment centers
in Isfahan during the first half of 2024. Thirty-two
participants were selected through purposive
samplingand randomly assigned to experimental
andmcentrol groups (16 individuals in each).
Inclusion criteria included the absence of other
psychiatric disorders, no implants or metallic
objects in the body or head, no history of epilepsy,
seizures, head trauma, or brain surgery, no use of
anticonvulsant or antipsychotic medications, and
completion of treatment in a substance use center.
Informed consent was obtained from the patients
and their families. Exclusion criteria included

absence from more than three sessions, absence of
withdrawal-related pain and self-harm, inability to
comprehend pre-test concepts, and lack of
cooperation.

The experimental group underwent 10 sessions
of transcranial direct current stimulation
(tDCS), each lasting 20 minutes, with a current
intensity of 2 mA. The anodal electrode jwas
placed at F2 and the cathodal electrode at F4. In
the control group, the current was applied for
only 30 seconds. Following this, the%pest-test
and a one-month follow-up test were condugted.
The instruments included the YMcGill Rain
Questionnaire (22 items) andithe Consideration
of Future Consequences, Scale (14 items),
comprising two subscalesy/ immediate and
future. Data wergfanalyzed using covariance
analysis, and statistical analyses were
performed with SPSS vegsion 26.

Resules:

Toensurethe assumptions of statistical analysis
were \met, “Gthe/ Kolmogorov—-Smirnov  and
LCewene’s  tests were applied. It can be concluded
that the data'were normally distributed. According
to the sighificance level of the F in Levene’s test,
it, can be stated that the error variances across
grotps were equal and no differences were
observed. The results of the comparison of the
mean values of the variables in the pretest and
posttest stages indicated that pain perception in the
experimental group decreased after the
intervention, whereas the scores related to future
outcomes increased. In the control group, no
noticeable changes were observed in these
variables.

To examine the effectiveness of the intervention
on the post-test and follow-up scores of the
dependent variables, analysis of covariance was
employed, with the results presented in Table 1.
The results indicate that the effect of group
on the post test dependent variables was
significant, as the calculated F value
reached statistical significance (P= 0.000).
These findings suggest that the groups
under study differed significantly in terms
of pain perception and consideration of
future consequences, and that tDCS was
effective in altering the scores of the
dependent variables at the post-test stage. It
can also be said that the effect of group on
the dependent variables at the follow-up
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stage was significant, as the calculated F
value reached statistical significance (P =
0.000). These findings indicate that there
was a significant difference between the
experimental and control groups in terms of
pain perception and consideration of future

consequences at follow-up. In other words,
tDCS had a sustained effect on the
dependent variables, and the differences
between the groups were maintained at the
follow-up stage.

Table 1. Results of multivariate ANCOVA on the post-test and follow-up scores of following tDC$
intervention

IS = @
3 X 3 < " <%
g — o] =
L L » 2] c -
) = 2
= & Z
Pillai's Trace 0.88 41.97 0.001
Grou Post-test Wilks’ Lambda 0.12 42097 0.001
P Hotelling’s Trace 7.2 4197 0.001
Roy’s Largest Root 7.29 41.97 0.001
Pillai's Trace 0.79 22.29 0.001
Grou Follow-u Wilks’ Lambda 0.20 22.29 0.001
P P [Hotelling’s Trace 3.:87 22.29 0.001
Roy’s Largest Root 387 22.29 0.001

Conclusion:

Based on the results, tDCS is effective in
improving pain perception. This finding may he
attributed to the modulation of activity in pdin-
related regions and the restoration of balance
between excitatory and inhibitory pathways of
the nervous system. Increased painsensitivitylis
often a consequence of mood “fluctuations.
Cathodal stimulation over _S1/M1,“which Jis
responsible for processing{sensory inputs/and
controlling voluntary movemeptsmreduces the
hyperactivity of seps@ry—painypathways and
modulates physialegical pain teSponses. In
contrast, anodal stimulatiofA®eyér the DLPFC,
which is involvedlin cognitive regulation and
pain control, enhanges Jrefrontal regulatory
activitys.and, impraves the inhibition of
subjective painiexperience.

Angther  finding indicated that tDCS
strengthened attention to future consequences.
In ‘men with bipolar disorder type Il comorbid
witheheroin use, hyperactivity in reward-related
regions such as the striatum and amygdala is
preminent, and stimulation of the DLPFC
reduces this tendency. tDCS applied to the
DLPFC may enhance the efficiency of
prefrontal-striato-thalamic ~ networks  and

strengthen theleennectivity of the DLPFC with
limbiC regions (such as the anterior cingulate
cortex), thereby improving cognitive control
and impulse inhibition. This process contributes
to, patients’ ability to anticipate long-term
outcomes, strengthens executive functions, and
enhances their capacity for future planning.
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