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Abstract

Background:

Preliminary evidence suggests transcranial direct cur-
rent stimulation (tDCS) has antidepressant and antianxi-
ety efficacy. Because its effects have not been tested on
methadone consumers, we investigated its efficacy.

Objectives:

This research is aimed at determining the effect of
tDCS on depression and anxiety in methadone con-
sumers.

Methods:

The present study was conducted in a pretest-posttest
design. In this research, 40 people were studied as a
group. These people took a test before and after the
8 days of tDCS. After the primary test, people received
device simulation for 8 consecutive days at a specific
time. Kolmogorov-Smirnov and Wilcoxon tests were
used for analyzing the data.

Results:

The results show that with the score of 1.69 for the
first variable, the patients’ anxiety level is much lower
at the time of the electric stimulation. Also, regarding
the score of 1.62 in the second hypothesis, it can be
stated that the depression level was much lower at the
time of performing the simulation.

Conclusions:

It seems that tDCS can improve the severity of
depression and anxiety symptoms. It can be used as
an effective treatment.
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BACKGROUND

Although the use of weak electri-
cal currents to stimulate the brain has
been described for centuries in the his-
tory of medicine, it has been reintro-
duced with higher intensity currents
since 2000 as “transcranial direct current
stimulation” (tDCS). It involves passing
a weak, depolarizing current through
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the brain. This shifts the resting mem-
brane potential, with anodal stimulation
depolarizing the soma of pyramidal
cells, whereas cathodal stimulation re-
sults in hyperpolarization. The effects of
tDCS on neuronal excitability have now
been demonstrated in numerous neuro-
imaging and physiological studies, pro-
viding a sound neurobiological basis for
its use for neuromodulation in patient
populations.’* Per capita prevalence of
depression among the addicts is about
50% to 60% and the prevalence of minor
depressive disorder is about 10%. Also,
the per capita prevalence of addiction
among the total patients with psycho-
logical disorders is about 29% and
among the depressed patients referring
to psychiatric clinics, it is about 56%." It
is stated that 40% of the people who
have drug abuse (opiate or nonopiate)
have had a period in their lives in which
they had the diagnostic criteria of major
depressive disorder.® Quality of life is
considered as a valid scale for evaluating
the outcome of the therapeutic and
service methods provided for a dam-
aged person.* Quality of life includes
the persons’ physical health, psycholog-
ical state, social relationships, religious
and personal beliefs, and it is evaluated
based on the persons’ mental experiences.”
Researchers have shown that abuse of
opiate drugs, calmatives, and alcohol is
related to low quality of life. The results of
the researches about the effect of metha-
done maintenance treatment on the addicts’
psychological health are contradictory. For
example, some research has shown that
compared with the general population, the
addicts under treatment by methadone
have had a high level of psychological

DOI:

ADDICTIVE
DISORDERS
& THEIR
TREATMENT

Volume 20, Number 2
June 2021

From the *Social Determinants of
Health Research Center, Ardabil
University of Medical Sciences;
tDepartment of Counseling,
University of Mohaghegh
Ardabili, Ardabil; fDepartment
of Psychology, Tehran Branch,
Islamic Azad University, Tehran,
Iran.

The authors declare no conflict
of interest.

Correspondence to: Mahdi
Naeim, MSc, Social Determinants
of Health Research Center,
Ardabil University of Medical
Sciences, Ardabil 56136, Iran
(e-mail: mnaeim64@gmail.com).

Copyright © 2020 Wolters
Kluwer Health, Inc. All rights
reserved.

10.1097/ADT.0000000000000234

Copyright © 2020 Wolters Kluwer Health, Inc. All rights reserved.


mailto:mnaeim64@gmail.com

ADDICTIVE
DISORDERS
& THEIR
TREATMENT

Volume 20, Number 2
June 2021

Naeim et al

problems, and they have experienced most
of the mood and emotional disorders such
as depression and anxiety.” In treatment
with methadone, special centers deliver this
drug to patients in the form of edible syrup
and in a controlled way. From the experts’
view, the replacement of methadone can
decrease the prevalence of injection addic-
tion and dangerous diseases such as AIDS,
and on the other hand, communication of
the addicts with drug distributors is pre-
vented and the probability of crime com-
mitment is decreased.® In the late 1990s, a
method called tDSC was introduced which
invaded the nerve tissue by induction of
electric current. In this method, the anode
electrode is connected to the considered
point and, as a reference cathode electrode
is connected to a point distant from the
anode electrode. Electric current is directed
from the anode electrode which is a simu-
lator to the cathode electrode which is
inhibitory. tDCS is one of the newest meth-
ods of brain stimulation which has attracted
attention for 2 reasons: being noninvasive
and economically cheap. Also, this method
with magnetic stimulation is considered as
one of the harmless and nonseizure causing
methods. In the tDSC method, even a weak
electric current enters the nerve tissue
through the skin and cranium and changes
the irritability of this tissue. The commonly
used protocols of tDCS are related to 2
electrodes connected on the skin one of
which works as an anode and the other
works as the cathode. An electric current of
1 to 2 mA is applied for 20 minutes between
these 2 electrodes each of which usually has
a cross-section of 35 cm”. The direction of
the current is from the cathode to the anode
and depending on the direction and inten-
sity of the current, irritability of the cerebral
cortex is increased or decreased.” Accord-
ing to what was stated, the main question of
this research is whether determining the
effect of tDCS on depression and anxiety in
methadone consumers?

OBJECTIVES

Determining the effect of tDCS on
depression and anxiety in methadone
consumers.

Determining the effect of tDCS on
depression in methadone consumers.

Determining the effect of tDCS on
anxiety in methadone consumers.
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METHODS

This research is a pretest and postt-
est. The statistical population of this
study includes methadone users in Ar-
dabil city. For this purpose, 50 people
were selected by the available sampling
method. After declaring their consent
for cooperation, people filled the ques-
tionnaires. These people took a test
before and after the stimulation period
(in 8 d and at a specific time every day).
The research population includes 50
persons referring to addiction treatment
centers of the city of Ardabil who are
intended to quit their addiction and are
consuming methadone by informing the
center staff.

Procedure

After getting a written consent let-
ter and insuring the persons about the
privacy of their information, question-
naires (which are available in the appen-
dix) were filled. The Beck depression
inventory whose reliability and validity
had been measured in domestic studies
was used. In the study performed by
Dobson and Mohammad Khani, Cron-
bach a coefficient was reported as 96%
for this test. The Beck test includes 21
questions and 4 choices for each question.
If the respondent chooses the first choice
of all the questions, the resulted score will
be 0, and if the person chooses the fourth
choice of all the questions, the score will
be 63. In this test, if the person gets a score
of < 16, the result suggests no depression,
for the scores of 17 to 25 the result if mild
depression, for the scores of 26 to 33 the
results if moderate depression, and for the
scores of > 34 the result if severe depres-
sion. For evaluating the anxiety, the Berg-
er test was used whose reliability and
validity were determined.

Also, all the subjects have an age
range of 20 to 45 years old, and for con-
trolling the gender, the research popula-
tion has been selected from among the
men. To prevent the effect of temperature
and climatic conditions on further tired-
ness, all the tests are done in the evening.
All the subjects are asked not to have any
physical exercise for 24 hours before the
test, and to have enough rest and sleep.
The conditions of execution of the test
were the same for all the subjects. All the
subjects are healthy persons. For analyzing
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TABLE 1. Descriptive Statistics on Depression and Anxiety in Experimental and Control
Groups, in Pretest and Posttest

Examination Group Control Group

Variable Statistical Index Pretest Posttest Pretest Posttest

Depression  Average 27.70 10.05 28.51 28.72
The standard deviation 9.81 5.14 11.01 11.38

Anxiety Average 45.91 28.09 46.19 46.37
The standard deviation 8.15 7.02 7.73 8.12

One of the defaults of covariance analysis before the covariance analysis test to assume the
homogeneity assumption is the pretest and posttest regression slope. The results of regression slope
homogeneity analysis showed that the relationship between (pretest) and (posttest) variables at the level
of regression slope homogeneity study in the 2 groups was not significant. The Levene test was then

performed to check the homogeneity of the variance, the results of which are shown in Table 2.

the data, descriptive and inferential statis-
tics were used. To determine the normality
of data distribution, in the part of descrip-
tive statistics, mean and standard deviation
were used and in the part of inferential
statistics, the Kolmogorov-Smirnov test
was used, and the significance level of o
was considered as 5%. To compare the
levels of the severity of depression, the
Wilcoxon test was used. All the statistical
studies were done by using SPSS20 and
Excel (2016) software.

RESULTS

In the present study, the informa-
tion obtained was evaluated using stat-
istical analysis of covariance analysis.
Descriptive findings of the experimental
and control groups in the pretest and
posttest stages about depression and
anxiety are shown in Table 1.

One of the defaults of covariance
analysis before the covariance analysis test
to assume the homogeneity assumption is
the pretest and posttest regression slope.

The results of the regression slope homo-
geneity analysis showed that the relation-
ship between (pretest) and (posttest)
variables at the level of regression slope
homogeneity study in the 2 groups was not
significant. The Levene test was then per-
formed to check the homogeneity of the
variance, the results of which are shown in
Table 2.

According to Table 2, the results
showed that the variables of depression
(0.054) and anxiety (0.076) were not
significant. So the defaults of analysis
of covariance are established.

According to Table 3, the variable of
depression (50.17, 0.001) and the variable
of anxiety (46.815, 0.001) after the test are
significant at the level of (0.001). There-
fore, it can be said that there is a difference
between the scores of the experimental
and control groups in the posttest for the
adjustment of the pretest effect, which is
the highest coefficient of effect related to
depression (0.82). In other words, tDCS
appears to have had a greater effect on the
depression of methadone consumers than
on their anxiety.

TABLE 2. Levene Test Results to Check the Assumption of Homogeneity of Variances

Variable Level F df1 a2 Significance
Depression Posttest 0.054 1 6 0.045
Anxiety Posttest 0.076 1 9 0.91

The results showed that the variables of depression (0.054) and anxiety (0.076) were not significant.
So the defaults of analysis of covariance is established.
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TABLE 3. The Results of 1-way Analysis of Covariance in Depression and Anxiety, the

Difference Between the Experimental Group

The Experiment Error The Experiment Error
Variable Ss Ss Ms Ms F P n
Depression 851.60 365.12 851.60 21.82 50.17 0.001 0.82
Anxiety 2736.183 1647.30 2736.183 75.491 46.815 0.001 0.481

The variable of depression (50.17, 0.001) and the variable of anxiety (46.815, 0.001) after the test are
significant at the level of (0.001). Therefore, it can be said that there is a difference between the scores of
the experimental and control groups in the posttest with respect to the adjustment of the pretest effect,
which is the highest coefficient of effect related to depression (0.82). In other words, transcranial direct
current stimulation appears to have had a greater effect on the depression of methadone consumers than

on their anxiety.

DISCUSSION AND CONCLUSION

The results show that regarding the
score of 1.69 for the first hypothesis, the
level of patients’ anxiety at the time-con-
suming methadone is much lower than
when they do not use methadone. As a
result, both the hypotheses are approved
with a confidence of 95%. The results of this
research are similar to the results of the
researches performed by Knotkova and
colleagues.®™> Paying attention to depres-
sion and anxiety and the effect of tDCS on
these variables in the addicts has great
importance. Therefore, the role of these
stimulations in the performance of the
nervous system in different age groups,
their effect on depression and anxiety,
and especially on promotion of life quality
is very significant. Although depression and
anxiety usually simultaneously exist in peo-
ple with drug addiction, the role of electric
tDCS has been paid less attention in this,
and sometimes, contradictory results have
been reported by the researchers. How-
ever, for treating depression and anxiety,
magnetic stimulations have been used
more than electric stimulations, while elec-
tric stimulations are much cheaper and
simpler and have lower risks.® Neverthe-
less, research on the effect of electric tDCS
on depression and anxiety in methadone
consumers. has not paid much attention.
Regarding the fact that drug consumption is
one of the most important health problems
in society, performing such projects will be
useful. Most of these people are single and
unemployed and they have about 5 to
10 years of drug consumption background.
Such patients have mostly started their
addiction with psychedelic pills and at the
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later stages, they prefer crystal drug to
other drugs. The important point is that
among the population of this research,
most of them are educated persons with
associate and bachelor degrees who are
about 30 to 35 years old. However, after
referring to addiction treatment centers,
these people began to consume metha-
done under the control of the center staff.
According to the results, their depression
and anxiety level is much lower than the
people who have not decided to quit their
addiction yet.

REFERENCES

1. Krantz MJ, Martin J, Stimmel B, et al. QTc interval
screening in methadone treatment. Ann Intern Med.
2009;150:387-395.

2. Knotkova H, Rosedale M, Strauss SM, et al. Using trans-
cranial direct current stimulation to treat depression in
HIV-infected persons: the outcomes of a feasibility study.
Front Psychiatry. 2012;3:59.

3. Kaplan HI, Sadock BJ. Kaplan and Sadock’s synopsis of
psychiatry: behavioral sciences/clinical psychiatry, 8th
edition: Williams & Wilkins Co; 1988:456—491.

4. Wong JG, Cheung E, Chen EY, et al. An instrument to
assess mental patients capacity to appraise and report
subjective quality of life. Qual Life Res. 2005;14:687-694.

5. Beck AT, Steer RA, Carbin MG. Psychometric properties of
the Beck Depression Inventory: twenty-five years of
evaluation. Clin Psychol Rev. 1988;8:77-100.

6. Peles E, Schreiber S, Naumovsky Y, et al. Depression
in methadone maintenance treatment patients: rate
and risk factors. J Affect Disord. 2007;99:213-220.

7. Auvichayapat P, Keeratitanont K, Janyachareon T, et al.
The effects of transcranial direct current stimulation on
metabolite changes at the anterior cingulate cortex in
neuropathic pain: a pilot study. J Pain Res. 2018;11:
2301-2309.

8. Knotkova H, Soto E, Leuschner Z, et al. Transcranial
direct current stimulation (tDCS) for the treatment of
chronic pain. J Pain. 2013;14:564.

9. Soler MD, Kumru H, Pelayo R, et al. Effectiveness of
transcranial direct current stimulation and visual
illusion on neuropathic pain in spinal cord injury.
Brain. 2010;133:2565-2577.

www.addictiondisorders.com

Copyright © 2020 Wolters Kluwer Health, Inc. All rights reserved.



The tDCS on Depression and Anxiety in Methadone Consumers

10. Fecteau S, Agosta S, Hone-Blanchet A, et al. Modu-

11

12.

lation of smoking and decision-making behaviors
with transcranial direct current stimulation in tobacco
smokers: a preliminary study. Drug Alcobol Depend.
2014;140:78-84.

. XuJ, Fregni F, Brody AL, et al. Transcranial direct current

stimulation reduces negative affect but not cigarette
craving in overnight abstinent smokers. Front Psychiatry.
2013;4:112.

Barr MS, Farzan F, Wing VC, et al. Repetitive trans-
cranial magnetic stimulation and drug addiction. Int
Rev Psychiatry. 2011;23:454-4606.

www.addictiondisorders.com

Copyright © 2020 Wolters Kluwer Health, Inc. All rights reserved.

13.

14.

15.

Brunoni AR, Nitsche MA, Bolognini N, et al. Clinical
research with transcranial direct current stimulation
(tDCS): challenges and future directions. Brain Stim-
ul. 2012;5:175-195.

Fregni F, Liguori P, Fecteau S, et al. Cortical stimula-
tion of the prefrontal cortex with transcranial direct
current stimulation reduces cue-provoked smoking
craving: a randomized, sham-controlled study. J Clin
Psychiatry. 2008;69:32-40.

Wagner T, Fregni F, Fecteau S, et al. Transcranial direct
current stimulation: a computer-based human model
study. Neuroimage. 2007;19:1110-1124.

ADDICTIVE
DISORDERS
& THEIR
TREATMENT

Volume 20, Number 2
June 2021




