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Background and Objective: Substance dependence is acknowledged as one of the major social
and health issues inflicting severe and profound physical and psychological harm, as well as
numerous social damages, such as divorce and unemployment. The present study aimed to make a
comparison between the effectiveness of Matrix training and transcranial direct current stimulation
(tDCS) treatments on positive and negative affects and craving in substance abusers who referred to
Ahwaz addiction treatment centers within 2018-2019.

Materials and Methods: The present semi-experimental study was conducted using a pre-test post-
test control group design with a two-month follow-up. The study population consisted of all
substance abusers who referred to Ahwaz addiction treatment centers within 2018-2019. A total of
60 volunteers were selected by voluntary sampling method and randomly assigned to Matrix training
(n=20), tDCS (n=20), and control (n=20) groups. Data were collected by The Positive and Negative
Affect Schedule (PANAS) and Desire For Drug Questionnaire and were analyzed in SPSS software
(version 22).

Results: Based on the obtained results, Matrix, tDCS, and control groups were significantly different
in terms of positive and negative affects and craving (P<0.001). Moreover, it was found that Matrix
training and tDCS were effective on positive and negative affects and cravings (P<0.001);
nonetheless, no significant difference was observed between the matrix and tDCS groups (P>0.05).
Conclusion: Generally speaking, it can be concluded that Matrix training and tDCS methods are
equally effective in emotions and craving.
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Background

Substance dependence, also known as drug
dependence is recognized as one of the major
health and social issues which pose a palpable risk drug and alcohol dependence[4]. An increase in
to different communities in the present century. It drug use provokes negative emotions, which in
is a matter of great intellectual concerns and one of turn, fuel drug addiction [5] since negative
the most unfortunate social harms. This disorder emotions have been acknowledged as a key factor
can inflict severe and profound physical and in increasing drug use [6]. The application of
psychological harm, as well as numerous social effective emotional adjustment skills in such

hand with each other, and those who are
emotionally challenged are more susceptible to

damages, such as divorce and unemployment [1].
According to global statistics released within 2006-
2015, the number of problem drug users
wortldwide has increased by 23%. It was estimated
that the global prevalence rate of drug abuse in
2006 was about 9.4%, and it reached 39.5% in
2015 |2]. Several factors are involved in the onset
and persistence of addiction, the most important
of which are mental disorders and emotional
problems [3].

As documented in various studies, negative
emotions and drug-related disorders go hand-in-

situations can improve one's emotions and helps
them to cope |7]. The main incentive for drug use
is the utilization of their psychological properties
to regulate and modify negative emotions and
achieve emotional stability [§].

Craving is recognized as another crucial factor
responsible for the onset and persistence of
addiction and addictive behaviors in drug-
dependent individuals [9]. This feeling involves an
extensive range of phenomena, such as expectancies
about the reinforcing effects and a strong tendency
for substances. Craving is a powerful feeling and an
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urgent desire for something that makes it
impossible to focus on anything other than the
subject in question. [10]. In various studies, this
strong urge was found to be the main incentive for
continued drug abuse and addiction relapse. Based
on the findings of multiple studies, it can be
argued that automatic or non-automatic cognitive-
emotional processes control craving. Craving
theories generally emphasize that cravings in
individuals are related to the activation of
emotions and motivations for substances
secking[11].

The numerous psychological and physical effects
and consequences of drug abuse highlight the need
for various medical and psychological interventions.
Since addicts respond differently to therapies,
appropriate therapies should be considered for
each individual. Matrix, transcranial direct-current
stimulation (tDCS), and Matrix and tDCS in
combinations are among the widely used therapies .
The Matrix Model is a structured treatment model
that provides clients with useful information on
how to lead a healthy life [12]. The results of
previously conducted studies show that Matrix
treatment is effective in the improvement of stress
coping strategies in addicts [13] .One of the major
challenges patients face during treatment is
addiction relapse, and some addicts return to their
initial routine use of substance after the treatment.
Multiple studies have investigated patients' self-
regulation [14] ,clients' unstable quality of life [15],
and the use of the synchronous change pattern with
the Matrix model.

The transcranial direct current stimulation (tDCS)
method is one of the recent therapies used for the
treatment of addiction. It is a non-invasive, painless,
and safe brain stimulation method which is used
to modulate cortical excitability and psychiatric
disorders [16]. Although the precise mechanism of
tDCS has not yet been elucidated, it is thought to be
able to differentially affect spontaneous cortical
excitability and spontaneous neuronal firing which
makes this technique an attractive tool for the
treatment of psychiatric illnesses. Some studies have
pointed to the positive effects of this method on
the treatment of depression, Patkinson's disease,
and addiction (especially alcoholism). Based on the
findings of recently conducted studies, tDCS
reduces cravings for food and alcohol [17].

Obijectives

The present study aimed to compare the
effectiveness of Matrix and tDCS treatments on
positive and negative emotions and craving in
substance abusers.

Materials and Methods

The present semi-experimental study was
conducted using a pre-test post-test control group
design with a two-month follow-up. The study
population consisted of all substance abusers who
referred to Ahwaz addiction treatment centers
within 2018-2019. The inclusion criteria were
as follows: 1)drug addiction, 2) literacy, 3)no
psychiatric disorders, 4) impulse control, 5) nonuse
of antipsychotics, 6) having a family (not being
homeless), and 7) willingness to participate in the
study. A total of 60 volunteers were selected by
voluntary sampling method and randomly assigned
to Matrix training (n= 0), tDCS (n=20) and
control (n=20) group. The subjects in the tDCS
group were treated with tDCS for 10 sessions .To
perform this procedure, the anode (excitation)
electrode was positioned in the posterior region of
the left forebrain cortex (F3), and the cathode
electrode (inhibitor) was placed on the posterior
region of the right forebrain cortex (F4), and 2
Milli Amperof direct current was passed through
the skull for 20 min.

The Positive and Negative Affect Schedule or
(PANAS)

This scale is a 20-item measurement tool designed
to measure negative and positive affects [18].In this
questionnaire, each subscale consists of 10 items
which are scored on a five-point Likert scale
(1=very low to 5=very high) .This questionnaire is
desirable in terms of reliability and validity. The
internal consistency coefficients of this scale were
calculated as 0.87 and 0.88 for negative and positive
Panas, respectively. Moreover, the test-retest
reliability was obtained at 0.71 for negative Panas
and 0.68 for positive Panas .The validity of this
questionnaire was also estimated appropriately by
the calculation of the correlation between negative
and positive Panas with some of the research tools
that measure the structures associated with these
two scales, such as anxiety .For instance, the results
showed that the negative Panas correlation with the
Hopkins symptom checklist was calculated at 0.72,
and the positive Panas correlation with the manifest
anxiety scale was measured at -0.35 [18]. In studies
conducted by Kaviani, Soleimani, Sajjadi, and
Nazari [19], the validity coefficient was reported as
0.77 for positive Panas and 0.83 for negative Panas.

Desire For Drug Questionnaire

This questionnaire which was first designed by
Franken et al. in 2002 is used for substance craving
measurement [20]. This 14-item questionnaire is
comprised of three different sub-scales; “desire and
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intention,” “negative reinforcement,” and “loss of
control .This questionnaire is rated on a 6-point
Likert scale ranging from -3=complete agreement
to +3=complete dissent. A high and positive score
in this questionnaire signifies more craving. In a
study conducted by Alizadeh on opioid abusers,
including crack and heroin, [21], using the internal
consistency method, Cronbach's alpha coefficients
for the three subscales of this questionnaire were
reported as 0.84, 0.79, and 0.89 respectively, and it
was obtained at 0.86 for the total scale. In addition,
for methamphetamine abusers, coefficient values
for the three mentioned subscales were calculated at
0.78, 0.79, and 0.89, respectively.

The obtained data were analyzed in SPSS software
(version 24) wusing descriptive statistics (e.g.,
frequency, percentage, mean, standard deviation)
and inferential statistics (e.g., multivariate and
univariate analysis of covariance), post hoc test, and
their assumptions .The significance level was
considered to be a= 0.05.

Results

The mean age scores of participants were reported
as 38.58 (7.69), 36.44 (7.79), and 37.5 (7.84) in the
Matrix, tDCS, and control groups, respectively. The
subjects were the age range of 25-40 years. Mean
and standard deviation of research variables are
presented in Table 1.

According to the Kolmogorov-Smirnov test, the
significant level in the case and control groups
showed the normal distribution of the scores in the
study population. According to the results of the
present study, the relationship of craving with
positive and negative affects at post-tests was
significant (P<0.05), and the assumption of linearity
was observed. Moreover, since the correlation

coefficients between the variables are less than 0.9,
it can be argued that the assumption of multiple
nonlinearities between the covariates is considered.
The results of the wvariance homogeneity test
showed that due to the non-significance of the
Levin test, the covariance analysis test could be
used. The box test was utilized to assess the
assumption of homogeneity of covariances in the
present study. The results of this test revealed that
there was no significant homogeneity of covariances
assumption (P=0.652, F=0.854, Box's=10.324);
therefore, the assumption difference between
covariances is confirmed. Furthermore, according
to the results, the interaction of regression slopes
with positive and negative affects and craving
within the groups was not significant, followed by
the confirmed assumption of regression slope
homogeneity.

According to the results presented in Table 2, it was
found that all four multivariate statistics, namely
Pillai's Trace, Wilks Lambda, Hotelling's Trace, and
Roy's Largest Root, wete significant. Based on the
results, in the post-test stage, there was a significant
difference between the subjects who received the
intervention (case group) and the subjects who did
not receive the intervention (control group) at least
in one of the dependent variables (P<0.01). An
effect or difference of 0.52 indicates that 52% of
the individual differences in post-test scores were
associated with the effect of Matrix and tDCS
treatments.

As illustrated in Table 3, the F ratio of univariate
analysis of covariance for positive affect (F=23.81
and P=0.001), negative affect (F=19.92 and
P=0.001), and craving ( F=41.96 and P=0.001). The
results presented in Table 4 show that the Matrix,
tDCS, and control groups were significantly

Table 1. Mean and standard deviation of positive and negative affects, as well as craving in the matrix, tDSC, and control groups in the pre-

test and post-test stages

. pre-test post-test

Variables Groups Moan SD Moan D p-value
Matrix group 20.65 3.77 34.05 8.44 0.001

Positive Affect TDCS group 17.95 3.13 29.90 6.13 0.001
Control group 21.85 2.85 20.23 4242 0.598
Matrix group 39.00 3.16 26.00 7.02 0.001

Negative Affect TDCS group 39.15 3.64 26.70 7.80 0.001
Control group 38.50 2.03 37.65 5.31 0.714
Matrix group 65.00 3.50 47.10 8.74 0.001

Craving TDCS group 64.20 3.34 45.65 9.44 0.001
Control group 63.85 3.06 66.10 6.60 0.134

Table 2. Results of multivariate analysis of covariance on post-test scores of positive and negative affects, and craving in case and control groups

Test Value F df Hypothesis df Error p-value Effect size Power
Pillai's Trace 1.42 6.86 18 201 0.001 0.38 1.00
Wilks Lambda 0.109 12.20 18 184 0.001 0.52 1.00
Hotelling's Trace 6.012 21.26 18 191 0.001 0.66 1.00
Roy's Largest Root 5.648 63.07 6 67 0.001 0.85 1.00
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Table 3. Results of ANCOVA on post-test scores of positive and negative affects and craving

Source Variables Sum of Squares df Mean Squares F p-value Effect size
Positive Affect 2222.72 3 740.90 23.81 0.001 0.50
Groups Negative Affect 2344.22 3 781.40 19.92 0.001 0.46
Craving 6607.91 3 2202.63 41.96 0.001 0.64
Table 4. Results of the Bonferroni post hoc test to compare the difference between three groups in the post-test
Variables Comparison groups Mean difference Standard error p-value
Group 1-Control group 11.02 1.88 0.001
Positive Affect Group 2-Control group 7.69 2.14 0.001
Group 1- Group 2 3.33 1.99 0.100
Group 1-Control group 11.40 2.1 0.001
Negative Affect Group 2-Control group 10.55 2.41 0.001
Group 1- Group 2 0.846 4.24 0.707
Group 1-Control group 19.40 2.44 0.001
Craving Group 2-Control group 18.75 2.78 0.001
Group 1- Group 2 0.641 2.59 0.805

different in terms of dependent variables (e.g.,
positive and negative affects and craving). In the
remainder of this study, the results of the
Bonferroni post hoc test were compared to mean
differences, standard error, and significance levels
of positive and negative affects and craving in the
Matrix, tDCS, and control groups.

The results displayed in Table 5 indicate that Matrix,
tDCS, and control groups were significantly
different regarding positive and negative affects and
craving(P<0.001). As evidenced by the results of
the present study, Matrix training and tDCS were
effective on positive and negative affects and
cravings (P<0.001); nonetheless, no significant
difference was observed between the matrix and
tDCS groups (P>0.05).

Discussion

The findings of the present study pointed to a
significant difference between the case and control
groups in positive and negative affects and craving.
Moreover, the results of the Bonferroni table
demonstrated a significant difference between the
tDCS and control groups in the post-test of craving.
Considering the mean craving scores presented in
the descriptive table, it can be concluded that direct
transcutaneous electrical stimulation of the brain is
effective on positive and negative affects and
craving in substance abusers. These results are in
line with those reported by Boggio et al. [22],
Fecteau et al. [23], and Batista et al. [24].

It can be explained that although the mechanism of
action of tDCS is not well-documented, the
available evidence links the potential changes
induced by transcranial magnetic stimulation
(TMS) to the effects on neurotransmitters and
neuroplasticity of nerve cells. [25, 26]. Owing to its
effect on cortical excitability and dopaminergic
transducers, TMS has been introduced as a tool for
the treatment of addiction disorder in the current

study. Previous studies have shown that repeated
high-frequency ultrasound magnetic stimulation
alters dopamine transducers and amplifies them in
subcutaneous structures [27]. Moreover, in order
to explain these results, we can refer to the
reinforcement sensitivity theory, which is known as
the neural adaptation pattern, and the consumption
cravings are due to the involvement of the neural
circuit, neural substrate, and brain reward systems.
Long-term changes in cortical irritability due to
repeated magnetic stimulation of transcranial
neurotransmitter dopamine can be an explanation
for the tesults, and the basic mechanisms of
cravings are due to the high sensitivity of dopamine
neurotransmitter, which leads to increased drug
excitability [28].

Previously conducted animal studies have
demonstrated that anodic stimulation increases
neuronal firing, and cathodic stimulation leads to
opposite results. Therefore, it is assumed that either
an increase in the right frontal or left frontal activity
leads to a decrease in craving [29]. The posterior
dorsal prefrontal region is one of the most important
areas of the prefrontal cortex. It is responsible for
identifying and defining actions, assessing future
consequences of current behavior, and predicting
social consequences [30]. As mentioned eatlier, one
possible mechanism that can stimulate this area to
reduce craving is the enhancement of social control
or participants' ability to suppress theitr desires. In
addition, according to the results of previous studies,
it can be stated that increased or decreased
stimulation of the left or right frontal area can disrupt
the balance of activity in the two hemispheres.
Therefore, the stimulation of the dorsal parts of the
left forehead and right frontal cortex can reduce the
craving states.

The results of the present study indicated that the
performed interventions were effective in the
reduction of substance use and relapse in opiate
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dependents. This result is consistent with the
findings reported by Ray et al. [31] and Chen et al.
[32]. The goals pursued in the Matrix model include:
1) cutting down or stopping drug use, 2) absence of
addiction relapse, 3) learning critical issues in
addiction and re-entry, 4) providing guidance and
support to clients, 5) training family members
affected by addiction, 6) familiarity with self-help
programs, and 7) monitoring by urine drug tests.

The results of the present study on the effect of
Matrix Therapy on positive and negative affects
showed that this method is effective in the
reduction of negative affects and the enhancement
of positive affects in addicts. In explaining this
finding, it can be said that given that Matrix
treatment respects autonomy and choice, changing
health behaviors is facilitated [32]. One of the
limitations of the present study is the limited
number of addicted people under the study. It is
recommended that studies with more samples be
conducted to generalize these findings.

Conclusions

It can be concluded that Matrix training and tDCS
methods are equally effective in emotions and
craving.
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