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1. Introduction ubstance use is categorized into various types based on the 
kind and effects it has on the consumer. Methamphetamine 
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Objective: The aim of the current study was to compare the effect of Transcranial 
Direct Current Stimulation (TDCS) and Cognitive-Behavioral Therapy on 
substance craving control and rumination in methamphetamine-dependent patients.  
Methods and Materials: The present study, in terms of its objective, was applied 
research, utilizing a pre-test post-test design within a quasi-experimental research 
framework. The statistical population included all male patients dependent on 
methamphetamine who visited the Gam Addiction Treatment Clinic in Ghaemshahr 
city in the year 2020, from whom 45 individuals were selected through convenience 
sampling and randomly divided into three groups of 15 (two experimental and one 
control group). Participants in all three groups responded to the Drug Desire 
Questionnaire (DDQ) (2002) and the Hocksmann-Nolen Marw Rumination 
Questionnaire (1991) in three stages: pre-test, post-test, and follow-up. For the first 
experimental group, Transcranial Direct Current Stimulation (TDCS) was applied 
with a maximum current intensity of 2 milliamperes, and for the second 
experimental group, twelve sessions of Cognitive-Behavioral Therapy were 
conducted based on the Cognitive-Behavioral Therapy protocol (Bayling, McCabe, 
Antony, 2011), while the control group received no treatment. Data were analyzed 
using SPSS statistical software.  
Findings: The results showed that both treatments were effective. However, the 
effectiveness of Transcranial Direct Current Stimulation (TDCS) on craving control 
and the effectiveness of Cognitive-Behavioral Therapy on rumination were greater.  
Conclusion: Both treatments can be used to reduce psychological problems in 
methamphetamine-dependent patients. 
Keywords: Transcranial Direct Current Stimulation (TDCS), Cognitive-Behavioral 
Therapy, Substance Craving Control, Rumination, Methamphetamine 
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is a potent form of amphetamine that abusers consume 
through inhalation, smoking, or intravenous injection. Its 
psychoactive effects last for hours and are very strong. 
Unlike cocaine, which must be imported from abroad, 
methamphetamine is a synthetic drug that can be produced 
in local illegal laboratories (Pirzadeh & Parsakia, 2023; 
Sopheab et al., 2020). The high prevalence of 
methamphetamine use and the very high mortality rate of its 
users in recent years have attracted the attention of various 
researchers and have been the subject of many studies 
(Rajabpour & Nejat, 2019; Ruisoto & Contador, 2019). 
From 2006 to 2015, there was an approximate 23% increase 
in the number of drug users worldwide. The global 
prevalence rate of substance use was about 4.9% in 2006 and 
reached 5.39% in 2015. According to statistics, in 2017, 
2,880 people were officially reported as regular drug users 
in Iran. Drug-related mortality in 2016 increased by 
approximately 6.8% compared to 2015, meaning more than 
3,200 addicts died due to substance abuse (Degenhardt et al., 
2018; Kendler et al., 2017). All narcotics, including 
psychoactive substances like methamphetamine, not only 
have direct consequences and side effects on users but also 
entail secondary social costs such as disturbances in family, 
work life, and the emergence of various types of violence 
(Mirza Nia & Firoozi, 2020). The greatest threat to a 
recovering patient and the primary cause of relapse is the 
craving for substance use, which can be very confusing and 
distressing if not accurately identified and controlled, 
potentially leading to resumed consumption (Ehteshami et 
al., 2018; Hamednia et al., 2017; Ruisoto & Contador, 2019). 
In clinical studies, craving has been reported as an important 
predictor of drug use and relapse. Craving is an 
uncontrollable desire to consume drugs; a desire that, if 
unmet, can lead to psychological and physical suffering in 
drug-dependent individuals, including aggression, anxiety, 
depression, and weakness (Di Nicola et al., 2015; Ehteshami 
et al., 2018; Ameneh Oji et al., 2020; Rosenberg, 2009; 
Sadeghi & Karimi, 2019). One issue that significantly 
contributes to the continuation of substance use in addicts is 
rumination about substance use. Rumination is an abnormal 
emotional cognitive regulation strategy that individuals 
exhibit in response to experiencing a negative mood. 
Rumination involves thoughts and behaviors that repeatedly 
direct a person's attention to negative feelings and the nature 
and implicit meanings of these feelings, including their 
reasons, meanings, and consequences (Carlucci et al., 2018; 
Raines et al., 2017). These thoughts involuntarily enter 
consciousness, causing a diversion of attention from 

intended subjects and goals. Researchers have proposed 
various methods to improve craving and rumination, 
affecting the brain through different pathways. One such 
method is direct stimulation of the skull using electrical 
current (tDCS). In this therapeutic approach, a constant and 
mild electrical current passes through the head using large 
electrodes placed on the person's head. The passing electrical 
current determines the effectiveness of tDCS (Aghaziarati et 
al., 2023; Ferrucci & Priori, 2014; Jacobson et al., 2012; 
Keshvari et al., 2017; Moslemi et al., 2019; Nitsche et al., 
2012). Cathodal stimulation decreases brain activity and 
excitability, whereas anodal stimulation does the opposite, 
increasing brain activity (Aghaziarati et al., 2023). Various 
studies have highlighted the effectiveness of tDCS treatment 
in improving craving and rumination. For example, many 
studies confirmed the effectiveness of Transcranial Direct 
Current Stimulation (TDCS) on depression, anxiety, and 
rumination in patients with stress disorder (Ferrucci & 
Priori, 2014; Fregni et al., 2008; Moslemi et al., 2019). 

Another effective therapeutic method for controlling 
craving and rumination is Cognitive-Behavioral Therapy. 
One of the most promising psychotherapies for addicts is 
Cognitive-Behavioral Therapy, particularly effective in 
preventing relapse and returning to drug use. Cognitive-
Behavioral Therapy is an active, directive, time-limited, and 
structured approach based on an underlying theoretical 
rationale, where an individual's emotions and behavior are 
primarily determined by their worldview (Kalmbach et al., 
2020). Cognitive-Behavioral Therapy is a therapeutic 
method where patients freely and without fear express their 
inefficient thoughts and cognitive distortions, then proceed 
to examine and correct thoughts, underlying beliefs, and 
cognitive distortions, aiming to help individuals understand 
how their behavior affects their thoughts and feelings 
(Cheng et al., 2020; Cook et al., 2019). Its effectiveness is 
confirmed by various researchers in diverse clinical and non-
clinical (Afshari et al., 2022; Asghari et al., 2020; Atwood 
& Friedman, 2020; Caletti et al., 2022; Fitzsimmons-Craft et 
al., 2023; Kazem Zadeh Atoofi et al., 2023; Khosravani 
Shayan et al., 2020; Matsumoto et al., 2022; Salza et al., 
2020; Shareh & Robati, 2021; Wickberg et al., 
2022)settings. Given the prevalence of methamphetamine 
abuse in society and the resulting social and individual 
problems, it is essential to take measures for prevention and 
improvement of these individuals. Treating 
methamphetamine abuse and proper prevention of this 
harmful phenomenon will reduce treatment costs and 
prevent the waste of social resources. Considering that 
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variables related to relapse, such as craving and rumination, 
can play an important role in predicting the extent of return 
and reuse in methamphetamine-dependent individuals; the 
current research was conducted with the aim of comparing 
the effect of Transcranial Direct Current Stimulation and 
Cognitive-Behavioral Therapy on controlling substance 
craving, rumination in methamphetamine-dependent 
patients. 

2. Methods and Materials 

2.1. Study Design and Participants 

This research is a quasi-experimental study conducted in 
2021. The statistical population includes all female high 
school students in the city of Sabzevar, from which samples 
were purposefully and completely randomly selected into 
three groups of 15 individuals. 

2.2. Measures 

2.2.1. Desire for Substance Abuse 

A 14-item questionnaire developed by Franken et al. 
(2003) that assesses current craving and includes three 
subscales: desire and intention to use substances, negative 
reinforcement, and perceived control over substance use. 
Responses are scored on a Likert scale from one to seven. 
Franken et al. (2003) reported the overall reliability of this 
scale using Cronbach's alpha as 0.85, and for the subscales 
of desire and intention to use substances, negative 
reinforcement, and perceived control over substance use, 
respectively, as 0.77, 0.80, and 0.75. In Iran, the overall 
Cronbach's alpha was 0.82, and for the subscales, 
respectively, 0.70, 0.82, and 0.70 (Mohammadkhani et al., 
2011). 

2.2.2. Rumination 

This 22-item questionnaire measures the tendency to 
respond to negative mood and life events with a ruminative 

coping style (Turn & Jorman, 2013). Scoring for each item 
is on a Likert scale from 5 (almost never) to 1 (almost 
always), with the score range for each participant varying 
from 22 to 88. A study showed Cronbach's alpha ranges from 
0.88 to 0.92 and interclass correlation of 0.75 for this scale 
(Ramezani et al., 2023). 

2.3. Interventions 

2.3.1. tDCS & CBT 

The implementation of the current study was conducted 
by the researcher working at the Gam Addiction Treatment 
Clinic in Ghaemshahr city, who selected 45 individuals 
based on the research entry and exit criteria. These 
individuals were placed in three groups (two experimental 
groups of 15 each) and one control group (15 individuals). 
The relevant questionnaires were administered to the 
participants. Accordingly, a pre-test was initially conducted 
for each group, followed by sessions of Transcranial Direct 
Current Stimulation (TDCS) and Cognitive-Behavioral 
Therapy, dividing the experimental group members into 
three groups of five for the sessions. The sessions were 
conducted while fully observing health protocols (using 
masks and gloves and disinfecting patients at the site). After 
the treatment sessions, patients were asked to respond to 
these questionnaires again (post-test). The device used in the 
research was the ActivaTek, made in the USA, with a 
maximum current intensity of 2 milliamperes. Carbon 
electrodes with a size of 35 square centimeters and a sponge 
pad for covering the electrodes were used in this study 
(Aghaziarati et al., 2023; Jacobson et al., 2012; Moslemi et 
al., 2019). The Cognitive-Behavioral Therapy was a 12-
session course based on the Cognitive-Behavioral Therapy 
protocol (Lindenberg et al., 2022; Amne Oji et al., 2020), 
conducted once a week with each session lasting 90 minutes. 

Table 1 

Cognitive-Behavioral Therapy (CBT) Protocol 

Session Content 
1 Motivational feedback, decision-making table for continuing or discontinuing substance use, harms of continuing use and not changing, benefits 

of change, benefits of continuing use without change 
2 Identifying high-risk situations (interpersonal and intrapersonal, emotional triggers, people, places, and objects), practical plans for dealing with 

high-risk situations 
3 Identifying predisposing factors for substance misuse, planning methods to deal with cravings and desires (thought stopping, balance decision-

making exercise, delaying) 
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4 Dealing with negative thinking, the relationship between thought and emotion, identifying negative thinking patterns, combating negative 
thoughts and cognitive restructuring 

5 Seemingly irrelevant decisions, awareness of high-risk situations, functional analysis of thinking at risk 
6 Planning and anticipating emergency situations, unexpected triggers or high-risk situations, "If... then..." action plans, hierarchy of coping 

strategies 
7 Refusal skills and dealing with direct offers to use substances, the "No, thank you" principle, designing personal refusal test cards, role-playing 

assertive responses 
8 Giving and receiving criticism, assertive response to criticism, presenting critical descriptions with assertiveness 
9 Anger management and substance use, identifying signs and symptoms of anger, relaxation skills, cognitive restructuring regarding anger-

inducing thoughts, problem-solving in anger-related stories, role-playing 
10 Pleasurable and rewarding activities and substance use, examining withdrawal from pleasurable activities as a result of substance use, identifying 

pleasurable activities as appropriate and healthy solutions, planning for their implementation 
11 Labeling and problems related to substance use, problem-solving skills, defining the problem, presenting possible solutions, selecting a solution, 

implementing the chosen solution, evaluating the implemented solution, presenting practical examples in session 
12 Developing friendships not focused on substance use, cutting ties with harmful friends and acquaintances, disconnecting from dealers and users, 

finding a supportive group, forming self-help groups 
 

2.4. Data analysis 

In the inferential statistics section, one-way analysis of 
variance, multidimensional chi-square for checking the 
homogeneity of groups, Shapiro-Wilk test for examining 
data normality, and repeated measures analysis of variance 
considering within-group (test) and between-group (group 
membership) factors were used. Tukey's test was also used 
for comparing experimental groups with each other and with 
the control group. 

3. Findings and Results 

As observed in Table 2, the mean scores of pre-test for 
craving control and rumination were nearly equal across 

both experimental groups (TDCS and CBT) and the control 
group. However, in the post-test, the mean scores for craving 
and rumination in the experimental groups (TDCS and CBT) 
were significantly lower than those of the control group. This 
pattern was also visible in the follow-up values for both 
experimental groups (TDCS and CBT) and the control 
group. The Shapiro-Wilk normality test was used to examine 
the hypothesis of normality. Shapiro-Wilk values in pre-test, 
post-test, and follow-up scores for craving control and 
rumination in methamphetamine-dependent patients, for 
both experimental groups (TDCS and CBT) and the control 
group, were significant in most variables, indicating the 
normal distribution of variables. The Levene's test also 
confirmed the assumption of homogeneity of variances. 

Table 2 

Mean and Standard Deviation of Pre-test, Post-test, and Follow-up Scores for Substance Craving Control and Rumination 

Dependent Variable Group Pre-test Mean Pre-test SD Post-test Mean Post-test SD Follow-up Mean Follow-up SD 
Pleasure and Lack of Control TDCS 9.51 1.57 8.14 1.23 8.07 1.14  

CBT 9.79 1.31 8.69 1.31 8.57 1.22  
Control 10.07 1.26 10.64 1.55 10.71 1.49 

Desire to Use TDCS 8.50 1.69 7.06 1.20 7.03 1.24  
CBT 8.29 1.68 7.64 1.39 7.54 1.29  
Control 8.43 1.82 8.36 1.86 8.27 1.86 

Intention and Inclination to Use TDCS 7.91 1.23 7.14 1.29 7.11 1.08  
CBT 8.97 1.63 7.86 1.16 7.67 1.26  
Control 9.01 1.61 8.87 1.38 8.75 1.38 

Substance Craving TDCS 29.91 3.30 25.09 4.03 25.02 4.37  
CBT 30.21 3.37 27.29 3.45 27.23 3.13  
Control 30.29 3.40 30.36 3.36 30.43 3.50 

Rumination Contemplation TDCS 10.64 1.08 9.36 1.15 9.29 2.67  
CBT 10.90 1.41 8.27 0.91 8.21 0.99  
Control 10.87 1.26 10.93 1.49 10.70 1.54 

Rumination Immersion TDCS 11.71 0.82 10.29 1.13 10.50 0.94  
CBT 11.60 0.82 9.21 1.36 9.09 0.97  
Control 11.79 0.80 12.07 0.82 12.01 0.82 

Rumination TDCS 51 3.25 43.79 4.35 43.21 4.35  
CBT 50.57 4.66 39.71 4.12 39.26 4.84  
Control 50.37 3.11 50.86 3.32 50.57 3.20 
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The results in Table 3 indicate that, regarding the within-
group and between-group factors in craving and rumination 
variables, the calculated F value for the effect of stages (pre-
test, post-test, and follow-up) was significant at the 0.01 
level. Specifically, for the between-group factor for pleasure 
and severity of control loss (F=28.052, P<0.01, Eta2=0.791), 
desire to use and negative reinforcement (F=24.437, P<0.01, 
Eta2=0.743), intention and inclination towards use 
(F=39.967, P<0.01, Eta2=0.810), and craving (F=49.575, 

P<0.01, Eta2=0.885), ruminative contemplation (F=39.245, 
P<0.01, Eta2=0.843), ruminative immersion (F=46.864, 
P<0.01, Eta2=0.881), and rumination (F=60.747, P<0.01, 
Eta2=0.916) were obtained. Therefore, there is a significant 
difference between the mean scores of pre-test, post-test, and 
follow-up scores of rumination in methamphetamine-
dependent patients across the three stages of pre-test, post-
test, and therapeutic follow-up. 

Table 3 

Summary of Mixed Repeated Measures ANOVA Results with Within-Group and Between-Group Factors 

Factor Source SS Df MS F p Effect Size Power 
Within-Group 

        

Pleasure and Lack of Control Therapy Stages × Group 152.788 1 152.788 62.052 0.000 0.858 1 
Desire to Use and Negative Reinforcement Therapy Stages × Group 121.039 1 121.039 52.437 0.000 0.824 1 
Intention and Inclination to Use Therapy Stages × Group 177.693 1 177.693 87.967 0.000 0.883 1 
Substance Craving Therapy Stages × Group 529.762 1 529.762 106.125 0.000 0.961 1 
Between-Group 

        

Pleasure and Lack of Control Group 139.377 2 69.688 28.052 0.000 0.791 1 
Desire to Use and Negative Reinforcement Group 110.431 2 55.215 24.437 0.000 0.743 1 
Intention and Inclination to Use Group 164.055 2 82.027 39.967 0.000 0.810 1 
Substance Craving Group 234.738 2 117.369 49.575 0.000 0.885 1 
Within-Group (Rumination Factors) 

        

Rumination Contemplation Therapy Stages × Group 412.622 1 412.622 78.638 0.000 0.921 1 
Rumination Immersion Therapy Stages × Group 539.134 1 539.134 89.754 0.000 0.943 1 
Rumination Therapy Stages × Group 829.714 1 829.714 129.110 0.000 0.987 1 
Between-Group (Rumination Factors) 

        

Rumination Contemplation Group 388.691 2 194.345 39.245 0.000 0.843 1 
Rumination Immersion Group 411.003 2 205.501 46.864 0.000 0.881 1 
Rumination Group 619.714 2 309.857 60.747 0.000 0.916 1 

 
The results in Table 4 show that there is a significant 

difference between the scores of craving control and 
rumination in methamphetamine-dependent patients in the 

TDCS experimental group compared to the CBT 
experimental group. 

Table 4 

Summary of Tukey's Post Hoc Test Results for Two Experimental Groups 

Variable Groups Comparison Mean Difference Standard Error Significance (Sig.) 
Pleasure and Lack of Control TDCS Group - CBT Group 0.690 0.121 0.001 
Desire to Use and Negative Reinforcement TDCS Group - CBT Group 0.391 0.052 0.001 
Intention and Inclination to Use TDCS Group - CBT Group 0.581 0.104 0.001 
Substance Craving Control TDCS Group - CBT Group 1.81 0.153 0.001 
Rumination Contemplation TDCS Group - CBT Group 1.011 0.131 0.001 
Rumination Immersion TDCS Group - CBT Group 0.986 0.105 0.001 
Rumination TDCS Group - CBT Group 3.64 0.327 0.001 

 
4. Discussion and Conclusion 

The aim of the present study was to evaluate the 
effectiveness of Transcranial Direct Current Stimulation 
(TDCS) and Cognitive-Behavioral Therapy on controlling 

craving and rumination in patients dependent on 
methamphetamine. The findings indicated a significant 
difference between the craving control scores in 
methamphetamine-dependent patients in the TDCS 
experimental group compared to the CBT experimental 
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group, suggesting a greater effectiveness of Transcranial 
Direct Current Stimulation (TDCS). This part of the research 
supports past studies (Aghaziarati et al., 2023; Chitsazha et 
al., 2019; Ferrucci & Priori, 2014; Fregni et al., 2008; 
Hellberg et al., 2019; Jacobson et al., 2012; Keshvari et al., 
2017; Maddineshat et al., 2016; Mohyadini et al., 2021; 
Moslemi et al., 2019; Nitsche et al., 2012; Ameneh Oji et al., 
2020; Quartarone et al., 2004; Rajabpour & Nejat, 2019; 
Saeidi et al., 2021). To explain the difference in 
effectiveness of Transcranial Direct Current Stimulation 
(TDCS) and Cognitive-Behavioral Therapy on controlling 
substance craving, it is hypothesized that TDCS, by affecting 
the dorsolateral prefrontal cortex, may have corrected 
dysfunction in this area, leading to reduced craving, desire 
to use, planning and intention for use, reduced expectation 
of positive outcomes from substance use, and relief from 
withdrawal symptoms. TDCS was also applied in the left 
dorsolateral prefrontal cortex, and results showed no change 
in craving. This study did not use a control group. 
Contradictory findings exist in this area. Two studies using 
FMRI showed that substance craving is related to activity in 
the left dorsolateral prefrontal cortex (Jacobson et al., 2012; 
Moslemi et al., 2019). Reviews indicate that stimulation in 
the left dorsolateral prefrontal cortex reduced food craving 
in participants. Another experiment reported increased 
activity in the left dorsolateral prefrontal cortex when 
alcohol-dependent individuals were exposed to alcohol cues. 
Another possible explanation for these findings relates to the 
considerations of induced craving tests. Given this issue, 
induced craving syndromes only create cravings in some 
individuals (Jacobson et al., 2012; Moslemi et al., 2019; 
Silvanto & Pascual-Leone, 2008). 

Other results showed a significant difference between the 
rumination scores in methamphetamine-dependent patients 
in the TDCS experimental group compared to the CBT 
experimental group, indicating greater effectiveness of 
Cognitive-Behavioral Therapy. This part of the research also 
supports past studies (Aghaziarati et al., 2023; Cheng et al., 
2020; Cook et al., 2019; Ferrucci & Priori, 2014; Fregni et 
al., 2008; Jacobson et al., 2012; Kalmbach et al., 2020; 
Keshvari et al., 2017; Moslemi et al., 2019; Nitsche et al., 
2012; Quartarone et al., 2004). To explain the greater impact 
of Cognitive-Behavioral Therapy on rumination, it should be 
noted that the primary goal of Cognitive-Behavioral Therapy 
is to change and correct thinking and behavior patterns, 
thereby altering negative emotions and empowering 
individuals to deal with life events. In fact, by changing 
cognitions, the entire emotional and behavioral system of the 

person will change. This type of therapy, by enhancing 
cognitive-behavioral skills such as problem-solving, 
discovering and identifying semi-conscious and distorted 
thoughts, interpreting events from newer perspectives, 
creates a stronger sense of control and places individuals in 
a position where they feel they can manage uncontrollable 
affairs. Furthermore, clients learn to focus not only on 
negative events or aspects of an event but also on its positive 
aspects, avoid making predictions without sufficient 
evidence, and strengthen a forward-looking, positive, 
realistic perspective in themselves, overcoming rumination 
by de-catastrophizing situations. Patients, due to repeated 
exposure to unpredictable and uncontrollable events, 
gradually become more passive and often fear social 
environments and worry about others' misinterpretations, 
which prevents them from experiencing many positive 
experiences. Isolation and passivity also affect the patients' 
self-perception, causing them to experience significant 
rumination and effectively miss many opportunities for 
effective functioning. Using cognitive therapy, which 
included correcting negative automatic thoughts and 
underlying beliefs of the patients, challenged patients' 
attitudes about their illness and its disabling effects. From a 
behavioral perspective, the use of activity scheduling 
techniques was very helpful. Since their self-perception was 
negatively reinforced, activity scheduling helped patients 
minimize the likelihood of failure in achieving daily plans. 
Patients were encouraged to value any increase in daily 
activity level and reinforce it with positive thinking. 

5. Limitations & Suggestions 

The study faced limitations such as a limited sample size, 
restricting generalizability. It primarily focused on 
methamphetamine users, potentially overlooking the effects 
on individuals with other substance dependencies. The 
research design was quasi-experimental, lacking 
randomization, which might have introduced bias. 
Furthermore, the study relied on self-reported measures, 
possibly leading to response biases. 

Future research should consider expanding the sample 
size and diversity to enhance generalizability. Implementing 
a randomized controlled trial design could mitigate potential 
biases and improve the robustness of findings. Additionally, 
exploring the effects of interventions on various substances 
could offer a broader understanding of effective treatments. 
Incorporating objective measures alongside self-reports 
would also strengthen the validity of the results. 
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The findings suggest that combining psychological 
interventions with medical treatments could offer a 
comprehensive approach to substance dependency. 
Implementing these interventions in rehabilitation programs 
could enhance recovery outcomes. Healthcare providers 
should receive training on these techniques to apply them 
effectively. Moreover, policy makers should consider these 
findings when designing public health strategies to combat 
substance abuse, emphasizing the importance of accessible 
and varied treatment options. 

Acknowledgments 

The authors of the article deem it necessary to thank all 
the individuals who participated in this study. 

Declaration of Interest 

The authors of this article declared no conflict of interest. 

Ethics Considerations 

The study protocol adhered to the principles outlined in 
the Helsinki Declaration, which provides guidelines for 
ethical research involving human participants. This research 
was conducted with the ethical code 
IR.IAU.BOJNOURD.REC1399.040 from the Islamic Azad 
University, Bojnourd Branch. 

Transparency of Data 

In accordance with the principles of transparency and 
open research, we declare that all data and materials used in 
this study are available upon request. 

Funding 

This research was carried out independently with 
personal funding and without the financial support of any 
governmental or private institution or organization. 

Authors’ Contributions 

All authors contributed equally. 

References 

Afshari, M., Khayatan, F., & Yousefi, Z. (2022). A Comparison of 
the Effectiveness of the Reality-Based Acceptance and 
Commitment Therapy (RACT) Package and Cognitive-
Behavioral Therapy (CBT) in Improving Procrastination and 
Responsibility in Adolescent Girls. Journal of Applied Family 

Therapy, 3(2), 1-19. 
https://doi.org/10.22034/AFTJ.2022.313663.1246  

Aghaziarati, A., Fard, F. R., Rahimi, H., & Parsakia, K. (2023). 
Investigating the Effect of Electrical Stimulation (tDCS) of the 
Prefrontal Cortex of the Brain on the Improvement of 
Behavioral and Neurological Symptoms of Children with 
Specific Learning Disabilities. Health Nexus, 1(2), 44-50. 
https://doi.org/10.61838/kman.hn.1.2.6  

Asghari, N., Madahi, M. E., Kraskian Mojamnari, A., & Sahaf, R. 
(2020). The Effectiveness of Cognitive-Behavioral Group 
Therapy (CBT) on Psychological Symptoms (Depression and 
Psychological Well-Being) in the Elderly. Journal of 
Excellence in counseling and psychotherapy, 8(32), 15-26. 
https://journal-
counselling.islamshahr.iau.ir/article_671267_1ac657b24705
86d269218ecd68eeadea.pdf  

Atwood, M. E., & Friedman, A. (2020). A systematic review of 
enhanced cognitive behavioral therapy (CBT-E) for eating 
disorders. International Journal of Eating Disorders, 53(3), 
311-330. https://doi.org/10.1002/eat.23206  

Caletti, E., Massimo, C., Magliocca, S., Moltrasio, C., Brambilla, 
P., & Delvecchio, G. (2022). The role of the acceptance and 
commitment therapy in the treatment of social anxiety: An 
updated scoping review. Journal of affective disorders, 310, 
174-182. https://doi.org/10.1016/j.jad.2022.05.008  

Carlucci, L., D’Ambrosio, I., Innamorati, M., Saggino, A., & 
Balsamo, M. (2018). Co-rumination, anxiety, and maladaptive 
cognitive schemas: when friendship can hurt. Psychology 
research and behavior management, 11(null), 133-144. 
https://doi.org/10.2147/PRBM.S144907  

Cheng, P., Kalmbach, D. A., Castelan, A. C., Murugan, N., & 
Drake, C. L. (2020). Depression prevention in digital 
cognitive behavioral therapy for insomnia: Is rumination a 
mediator? Journal of affective disorders, 273, 434-441. 
https://doi.org/10.1016/j.jad.2020.03.184  

Chitsazha, B., Akhondi, F., & Karami, A. (2019). Cognitive 
Behavioral Therapy on People Happiness Increase Dependent 
on Stimulant Drugs [Original Research Article]. Middle 
Eastern Journal of Disability Studies---, 9(0), 33-33. 
http://jdisabilstud.org/article-1-815-en.html 

http://jdisabilstud.org/article-1-815-en.pdf  
Cook, L., Mostazir, M., & Watkins, E. (2019). Reducing Stress and 

Preventing Depression (RESPOND): Randomized Controlled 
Trial of Web-Based Rumination-Focused Cognitive 
Behavioral Therapy for High-Ruminating University Students 
[Original Paper]. J Med Internet Res, 21(5), e11349. 
https://doi.org/10.2196/11349  

Degenhardt, L., Charlson, F., Ferrari, A., Santomauro, D., Erskine, 
H., Mantilla-Herrara, A., Whiteford, H., Leung, J., Naghavi, 
M., & Griswold, M. (2018). The global burden of disease 
attributable to alcohol and drug use in 195 countries and 
territories, 1990–2016: a systematic analysis for the Global 
Burden of Disease Study 2016. The Lancet Psychiatry, 5(12), 
987-1012. https://doi.org/10.1016/S2215-0366(18)30337-7  

Di Nicola, M., Tedeschi, D., De Risio, L., Pettorruso, M., 
Martinotti, G., Ruggeri, F., Swierkosz-Lenart, K., Guglielmo, 
R., Callea, A., Ruggeri, G., Pozzi, G., Di Giannantonio, M., & 
Janiri, L. (2015). Co-occurrence of alcohol use disorder and 
behavioral addictions: relevance of impulsivity and craving. 
Drug and Alcohol Dependence, 148, 118-125. 
https://doi.org/10.1016/j.drugalcdep.2014.12.028  

Ehteshami, P., Momtazi, S., Makri, A., Eskandari, Z., & Dadashi, 
M. (2018). The Efficacy of Matrix Model Treatment in the 
Reduction of Addiction Severity and Relapse Prevention 
among Amphetamine Abusers. Journal of Advances in 

https://portal.issn.org/resource/ISSN/2981-2526
https://doi.org/10.22034/AFTJ.2022.313663.1246
https://doi.org/10.61838/kman.hn.1.2.6
https://journal-counselling.islamshahr.iau.ir/article_671267_1ac657b2470586d269218ecd68eeadea.pdf
https://journal-counselling.islamshahr.iau.ir/article_671267_1ac657b2470586d269218ecd68eeadea.pdf
https://journal-counselling.islamshahr.iau.ir/article_671267_1ac657b2470586d269218ecd68eeadea.pdf
https://doi.org/10.1002/eat.23206
https://doi.org/10.1016/j.jad.2022.05.008
https://doi.org/10.2147/PRBM.S144907
https://doi.org/10.1016/j.jad.2020.03.184
http://jdisabilstud.org/article-1-815-en.html
http://jdisabilstud.org/article-1-815-en.pdf
https://doi.org/10.2196/11349
https://doi.org/10.1016/S2215-0366(18)30337-7
https://doi.org/10.1016/j.drugalcdep.2014.12.028


 Rezaee Kochaksaraei et al.                                                                                      Journal of Adolescent and Youth Psychological Studies 5:2 (2024) 75-83 
 

 82 
E-ISSN: 2981-2526 
 

Medical and Biomedical Research, 26(117), 21-31. 
https://www.magiran.com/paper/1902878  

Ferrucci, R., & Priori, A. (2014). Transcranial cerebellar direct 
current stimulation (tcDCS): Motor control, cognition, 
learning and emotions. NeuroImage, 85, 918-923. 
https://doi.org/10.1016/j.neuroimage.2013.04.122  

Fitzsimmons-Craft, E. E., Laboe, A. A., McGinnis, C., Firebaugh, 
M.-L., Shah, J., Wallendorf, M., Jacobi, C., Bardone-Cone, A. 
M., Pike, K. M., Taylor, C. B., & Wilfley, D. E. (2023). A 
pilot randomized controlled trial of a cognitive-behavioral 
therapy guided self-help mobile app for the post-acute 
treatment of anorexia nervosa: A registered report. 
International Journal of Eating Disorders, 56(3), 654-661. 
https://doi.org/10.1002/eat.23891  

Fregni, F., Orsati, F., Pedrosa, W., Fecteau, S., Tome, F. A. M., 
Nitsche, M. A., Mecca, T., Macedo, E. C., Pascual-Leone, A., 
& Boggio, P. S. (2008). Transcranial direct current stimulation 
of the prefrontal cortex modulates the desire for specific foods. 
Appetite, 51(1), 34-41. 
https://doi.org/10.1016/j.appet.2007.09.016  

Hamednia, M., Panaghi, L., Habibi, M., & Mokhtonnia, I. (2017). 
Causal Model of the Impact of Anxious-Avoidant Attachment 
on Addiction Potential with Mediating Role of Attitude to 
Drugs [Research]. Research on Addiction, 11(42), 111-124. 
http://etiadpajohi.ir/article-1-1224-en.html  

Hellberg, S. N., Russell, T. I., & Robinson, M. J. F. (2019). Cued 
for risk: Evidence for an incentive sensitization framework to 
explain the interplay between stress and anxiety, substance 
abuse, and reward uncertainty in disordered gambling 
behavior. Cognitive, Affective, & Behavioral Neuroscience, 
19(3), 737-758. https://doi.org/10.3758/s13415-018-00662-3  

Jacobson, L., Koslowsky, M., & Lavidor, M. (2012). tDCS polarity 
effects in motor and cognitive domains: a meta-analytical 
review. Experimental Brain Research, 216(1), 1-10. 
https://doi.org/10.1007/s00221-011-2891-9  

Kalmbach, D. A., Cheng, P., O'Brien, L. M., Swanson, L. M., 
Sangha, R., Sen, S., Guille, C., Cuamatzi-Castelan, A., Henry, 
A. L., Roth, T., & Drake, C. L. (2020). A randomized 
controlled trial of digital cognitive behavioral therapy for 
insomnia in pregnant women. Sleep Medicine, 72, 82-92. 
https://doi.org/10.1016/j.sleep.2020.03.016  

Kazem Zadeh Atoofi, M., Naziry, G., Mohammadi, M., & Behzadi 
poor, S. (2023). The Comparison of The Effectiveness of 
Mindfulness-Based Sexual Relationship Therapy and 
Cognitive-Behavioral Sex Therapy on Disorder’s Symptoms 
in Women with Orgasmic Disorder: A Double-Blind 
Randomized Clinical Trial [Research]. Journal of Research in 
Behavioural Sciences, 20(4), 746-759. 
https://doi.org/10.52547/rbs.20.4.14  

Kendler, K. S., Ohlsson, H., Sundquist, K., & Sundquist, J. (2017). 
Drug abuse-associated mortality across the lifespan: a 
population-based longitudinal cohort and co-relative analysis. 
Social Psychiatry and Psychiatric Epidemiology, 52(7), 877-
886. https://doi.org/10.1007/s00127-017-1398-5  

Keshvari, F., Heshmati, P., & Ghasemyan, A. (2017). The Role of 
prefrotal cortex in subjective mood: A Transcranial Direct 
Current stimulation Study [Research]. Journal title, 11(1), 25-
38. https://doi.org/10.29252/rph.11.1.25  

Khosravani Shayan, M., Shafiabadi, A., Arefi, M., & Amiri, h. 
(2020). Comparing the Effectiveness of Cognitive-Behavioral 
Therapy and Acceptance and Commitment Therapy in 
Improving Psychological Well-being of Thalassemia Patients. 
Psychology of Exceptional Individuals, 10(40), 1-21. 
https://doi.org/10.22054/jpe.2021.55094.2211  

Lindenberg, K., Kindt, S., & Szász-Janocha, C. (2022). 
Effectiveness of Cognitive Behavioral Therapy–Based 

Intervention in Preventing Gaming Disorder and Unspecified 
Internet Use Disorder in Adolescents: A Cluster Randomized 
Clinical Trial. JAMA Network Open, 5(2), e2148995-
e2148995. 
https://doi.org/10.1001/jamanetworkopen.2021.48995  

Maddineshat, M., Keyvanloo, S., Lashkardoost, H., Arki, M., & 
Tabatabaeichehr, M. (2016). Effectiveness of Group 
Cognitive-Behavioral Therapy on Symptoms of Premenstrual 
Syndrome (PMS) . Iran J Psychiatry, 11(1), 30-36. 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4888138/  

Matsumoto, K., Hamatani, S., Makino, T., Takahashi, J., Suzuki, 
F., Ida, T., Hamamura, S., Takiguchi, S., Tomoda, A., Omori, 
I. M., Kosaka, H., Shinno, S., Ikai, T., Hayashi, H., Katayama, 
H., Shiko, Y., Ozawa, Y., Kawasaki, Y., Sutoh, C., & 
Shimizu, E. (2022). Guided internet-based cognitive 
behavioral therapy for obsessive-compulsive disorder: A 
multicenter randomized controlled trial in Japan. Internet 
Interventions, 28, 100515. 
https://doi.org/10.1016/j.invent.2022.100515  

Mirza Nia, A., & Firoozi, M. (2020). Covid-19 as a Facilitator for 
increasing domestic violence against women: A systematic 
review study. Rooyesh-e-Ravanshenasi Journal(RRJ), 9(9), 
205-214. http://frooyesh.ir/article-1-2311-en.html  

Mohammadkhani, S., Sadeghi, N., & Farzad, V. (2011). The Causal 
Model of Relationships of Negative Emotions, Core Beliefs, 
Substance-related Beliefs, Craving and Emotion Regulation 
with Substance Abuse Relapse. Journal of Modern 
Psychological Researches, 6(23), 155-181. 
https://psychologyj.tabrizu.ac.ir/article_4154_8edb70e25b6a
72a09d0a6cc426b836a2.pdf  

Mohyadini, H., Bakhtiarpoor, S., Pasha, r., & Ehteshamzadeh, P. 
(2021). Comparison the Effectiveness of Cognitive 
Behavioral Group Therapy” and Drug Therapy (Fluoxetine) 
on Symptoms of Obsessive-Compulsive Disorder [Research]. 
Journal of Health Promotion Management, 10(1), 23-33. 
http://jhpm.ir/article-1-1019-en.html  

Moslemi, B., Azmodeh, M., Tabatabaei, M., & Alivandi Vafa, M. 
(2019). The Effect of Transcranial Direct Current Stimulation 
on Dorsolateral Prefrontal Cortex: a Review of its Role on 
Cognitive Functions [Review --- Open Access, CC-BY-NC]. 
The Neuroscience Journal of Shefaye Khatam, 8(1), 129-144. 
https://doi.org/10.29252/shefa.8.1.129  

Nitsche, M., Koschack, J., Pohlers, H., Hullemann, S., Paulus, W., 
& Happe, S. (2012). Effects of Frontal Transcranial Direct 
Current Stimulation on Emotional State and Processing in 
Healthy Humans [Original Research]. Frontiers in Psychiatry, 
3. https://doi.org/10.3389/fpsyt.2012.00058  

Oji, A., Heidarei, A., Bakhtiarpour, S., & Serajkhorami, N. (2020). 
Efficacy of Matrix Therapy on Self-Control and Social 
Adjustment of Methamphetamine Abusers Compared to 
Reality Therapy. Journal of Social Psychology, 8(55), 61-74. 
https://journals.iau.ir/article_674843.html  

Oji, A., Heidari, A., Bakhtiarpour, S., & Saraj Khorami, N. (2020). 
Comparison of the Effectiveness of matrix therapy and 
modern group reality therapy based on choice theory on 
resilience and social adjustment in methamphetamine-
dependent men who are treated with buprenorphine 
[Research]. Research on Addiction, 13(54), 47-66. 
http://etiadpajohi.ir/article-1-2016-en.html  

Pirzadeh, S., & Parsakia, K. (2023). A Comparative Study of 
Family Structure (Cohesion and Flexibility) and Functioning 
in People with and without Drug Abuse. International Journal 
of Body, Mind & Culture, 10(1), 82-89. 
https://doi.org/10.22122/ijbmc.v10i1.278  

Quartarone, A., Morgante, F., Bagnato, S., Rizzo, V., Sant'Angelo, 
A., Aiello, E., Reggio, E., Battaglia, F., Messina, C., & 

https://portal.issn.org/resource/ISSN/2981-2526
https://www.magiran.com/paper/1902878
https://doi.org/10.1016/j.neuroimage.2013.04.122
https://doi.org/10.1002/eat.23891
https://doi.org/10.1016/j.appet.2007.09.016
http://etiadpajohi.ir/article-1-1224-en.html
https://doi.org/10.3758/s13415-018-00662-3
https://doi.org/10.1007/s00221-011-2891-9
https://doi.org/10.1016/j.sleep.2020.03.016
https://doi.org/10.52547/rbs.20.4.14
https://doi.org/10.1007/s00127-017-1398-5
https://doi.org/10.29252/rph.11.1.25
https://doi.org/10.22054/jpe.2021.55094.2211
https://doi.org/10.1001/jamanetworkopen.2021.48995
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4888138/
https://doi.org/10.1016/j.invent.2022.100515
http://frooyesh.ir/article-1-2311-en.html
https://psychologyj.tabrizu.ac.ir/article_4154_8edb70e25b6a72a09d0a6cc426b836a2.pdf
https://psychologyj.tabrizu.ac.ir/article_4154_8edb70e25b6a72a09d0a6cc426b836a2.pdf
http://jhpm.ir/article-1-1019-en.html
https://doi.org/10.29252/shefa.8.1.129
https://doi.org/10.3389/fpsyt.2012.00058
https://journals.iau.ir/article_674843.html
http://etiadpajohi.ir/article-1-2016-en.html
https://doi.org/10.22122/ijbmc.v10i1.278


 Rezaee Kochaksaraei et al.                                                                                      Journal of Adolescent and Youth Psychological Studies 5:2 (2024) 75-83 
 

 83 
E-ISSN: 2981-2526 
 

Girlanda, P. (2004). Long lasting effects of transcranial direct 
current stimulation on motor imagery. NeuroReport, 15(8). 
https://doi.org/https://doi.org/10.1097/01.wnr.0000127637.2
2805.7c  

Raines, A. M., Vidaurri, D. N., Portero, A. K., & Schmidt, N. B. 
(2017). Associations between rumination and obsessive-
compulsive symptom dimensions. Personality and individual 
differences, 113, 63-67. 
https://doi.org/10.1016/j.paid.2017.03.001  

Rajabpour, S., & Nejat, H. (2019). Comparison of the Cognitive-
Behavioral Therapy and Drug Therapy with Bupropion on 
Sexual Satisfaction and Marital Disturbance in Women with 
Sex Anxiety [Original Research Article]. Middle Eastern 
Journal of Disability Studies---, 9(0), 28-28. 
http://jdisabilstud.org/article-1-1385-en.html 

http://jdisabilstud.org/article-1-1385-en.pdf  
Ramezani, M., Ghorbaninezhad, M., Borji Khangheshlaghi, B., & 

Naimabady, Z. (2023). Examining the Role of Attachment 
Styles, Rumination and Psychological Coherence in 
Predicting the Intimacy Attitude and Quality Of Life of Nurses 
[Applicable]. Quarterly Journal of Nersing Management, 
11(4), 69-80. http://ijnv.ir/article-1-998-en.html  

Rosenberg, H. (2009). Clinical and laboratory assessment of the 
subjective experience of drug craving. Clinical psychology 
review, 29(6), 519-534. 
https://doi.org/10.1016/j.cpr.2009.06.002  

Ruisoto, P., & Contador, I. (2019). The role of stress in drug 
addiction. An integrative review. Physiology & Behavior, 202, 
62-68. https://doi.org/10.1016/j.physbeh.2019.01.022  

Sadeghi, M., & Karimi, F. (2019). Effect of Psychological Capital 
Intervention on the Cognitive Flexibility and Resilience in 
Addicted People [Research]. Research on Addiction, 12(48), 
83-102. http://etiadpajohi.ir/article-1-1214-en.html  

Saeidi, A., Jabalameli, S., Gorji, Y., & Ebrahimi, A. (2021). The 
effectiveness of cognitive-behavioral therapy on the 
perception of disease and psychological capital of patients 
with type 2 diabetes. Scientific Journal of Social Psychology, 
9(59), 87-100. 
https://psychology.ahvaz.iau.ir/article_681385_3fd23960b1b
b86b7d9d2e32d32cc6125.pdf  

Salza, A., Giusti, L., Ussorio, D., Casacchia, M., & Roncone, R. 
(2020). Cognitive behavioral therapy (CBT) anxiety 
management and reasoning bias modification in young adults 
with anxiety disorders: A real-world study of a therapist-
assisted computerized (TACCBT) program Vs. “person-to-
person” group CBT. Internet Interventions, 19, 100305. 
https://doi.org/10.1016/j.invent.2020.100305  

Shareh, H., & Robati, Z. (2021). Effect of Cognitive-Behavioral 
Group Therapy on Pain Self-efficacy, Fatigue, Life 
Expectancy and Depression in Patients With Multiple 
Sclerosis: A Randomized Controlled Clinical Trial [Original 
Research]. Iranian Journal of Psychiatry and Clinical 
Psychology, 26(4), 418-431. 
https://doi.org/10.32598/ijpcp.26.3.225.11  

Silvanto, J., & Pascual-Leone, A. (2008). State-Dependency of 
Transcranial Magnetic Stimulation. Brain Topography, 21(1), 
1-10. https://doi.org/10.1007/s10548-008-0067-0  

Sopheab, H., Suy, S., Chhea, C., Chhit, S., Mun, P., & Bui, T. C. 
(2020). Psychological distress among Cambodian people who 
use drugs. Drug and Alcohol Review, 39(1), 66-70. 
https://doi.org/10.1111/dar.13000  

Wickberg, F., Lenhard, F., Aspvall, K., Serlachius, E., Andrén, P., 
Johansson, F., Silverberg-Mörse, M., & Mataix-Cols, D. 
(2022). Feasibility of internet-delivered cognitive-behavior 
therapy for obsessive-compulsive disorder in youth with 
autism spectrum disorder: A clinical benchmark study. 

Internet Interventions, 28, 100520. 
https://doi.org/10.1016/j.invent.2022.100520  

 

https://portal.issn.org/resource/ISSN/2981-2526
https://doi.org/https:/doi.org/10.1097/01.wnr.0000127637.22805.7c
https://doi.org/https:/doi.org/10.1097/01.wnr.0000127637.22805.7c
https://doi.org/10.1016/j.paid.2017.03.001
http://jdisabilstud.org/article-1-1385-en.html
http://jdisabilstud.org/article-1-1385-en.pdf
http://ijnv.ir/article-1-998-en.html
https://doi.org/10.1016/j.cpr.2009.06.002
https://doi.org/10.1016/j.physbeh.2019.01.022
http://etiadpajohi.ir/article-1-1214-en.html
https://psychology.ahvaz.iau.ir/article_681385_3fd23960b1bb86b7d9d2e32d32cc6125.pdf
https://psychology.ahvaz.iau.ir/article_681385_3fd23960b1bb86b7d9d2e32d32cc6125.pdf
https://doi.org/10.1016/j.invent.2020.100305
https://doi.org/10.32598/ijpcp.26.3.225.11
https://doi.org/10.1007/s10548-008-0067-0
https://doi.org/10.1111/dar.13000
https://doi.org/10.1016/j.invent.2022.100520

	1. Introduction
	2. Methods and Materials
	2.1. Study Design and Participants
	2.2. Measures
	2.2.1. Desire for Substance Abuse
	2.2.2. Rumination

	2.3. Interventions
	2.3.1. tDCS & CBT

	2.4. Data analysis

	3. Findings and Results
	4. Discussion and Conclusion
	5. Limitations & Suggestions
	Declaration of Interest
	Ethics Considerations
	Transparency of Data
	Funding
	Authors’ Contributions
	References

