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Abstract

Background: Panic disorder causes patients to cease their daily activities and avoid social interactions. Appropriate treatment
helps these patients manage their worries, rumination, and self-inhibition, allowing them to return to normalcy.

Objectives: This research aims to investigate the effectiveness of transcranial direct-current stimulation (tDCS) on rumination
and self-inhibition in patients with panic disorder.

Methods: This quasi-experimental research used a pretest-posttest control group design. The statistical population comprised
patients with panic disorder aged 18 - 45 years who visited psychotherapy centers in Ahvaz, Iran, in 2023. Convenience sampling
was employed to select 40 eligible participants, who were then randomly assigned to an experimental group (n = 20) and a
control group (n = 20). Participants completed rumination and self-inhibition questionnaires at the pretest and posttest stages.
The experimental group received ten 20-minute sessions of tDCS. Data were collected using the Ruminative Response Scale
(RRS) and Self-Restraint Scale (SRS). Analysis of covariance (ANCOVA) was used for data analysis.

Results: The results indicated that tDCS improved rumination and self-inhibition in the posttest stage, demonstrating the
treatment's effectiveness (P < 0.001).

Conclusions: Transcranial direct-current stimulation can alleviate rumination and improve self-inhibition in patients with

~

G

panic disorder. It is recommended that tDCS be used as a complementary treatment for these patients.
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1. Background

Fear and anxiety can be natural responses to specific
situations and stressful events (1, 2). However, panic
disorder differs from natural fear and anxiety, as it is
often intense and may seem abnormal (3). It is classified
as a chronic, periodic, and disabling anxiety disorder
(4). Panic disorder is characterized by sudden episodes
of intense fear and recurrent panic attacks (5). These
attacks typically do not last more than a few minutes
and are accompanied by symptoms such as difficulty
breathing, chest pain, pounding or racing heart,
sweating, shortness of breath, nausea, and feeling faint
or dizzy (6). The intensity of these symptoms can lead
patients to believe they are having a heart attack and
fear that they are going to die (7).

Rumination refers to overthinking that becomes
highly distressing and painful (8). The mind of a person

with panic disorder is often preoccupied with negative
and upsetting thoughts, which contributes to the
persistence of symptoms (9). Therefore, rumination is a
psychological factor that plays a key role in panic
disorder (10). It is defined as periodic, persistent anxious
thinking, which is a relatively common response to
negative moods and a prominent cognitive
characteristic of feelings of blame and panic disorder
(12).

Self-inhibition can mitigate the symptoms of
patients with panic disorder. Inefficient inhibitory
processes can profoundly affect life and induce
impulsive behaviors, which are generally harmful (12).
As a metacognitive concept, self-inhibition can be
defined as the voluntary, conscious, and effortful control
of attention, thoughts, feelings, and behavior (13). Self-
inhibition and self-control are effective strategies for
mental health; moreover, emotional and behavioral
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adjustment disorders are associated with a wide range
of psychological conditions, including anxiety,
depression, drug abuse, and engaging in aggressive
behaviors (14).

In general, panic disorder strongly affects the quality
of life (15). The concurrent prevalence of other
psychological and medical disorders in individuals with
panic disorder requires additional attention (16).
Researchers have used transcranial direct-current
stimulation (tDCS) to improve various disorders (17-19).
This method has been employed over the past two
decades to enhance motor and cognitive functions and
to treat neurological and psychological disorders (20).
During the tDCS process, a mild current passes through
the skin and cranium to neural tissues, altering cortical
excitability. Common tDCS protocols involve cortical
stimulation using a direct current with two
interconnected electrodes on the skin: One anode and
one cathode. A 1-mA or 2-mA current is applied between
these electrodes for 20 minutes, with each electrode
having a cross-sectional area of 35 cm? (21). The current
flows from the anode to the cathode, and its direction
and intensity up-regulate and down-regulate cortical
excitability (22). Research has shown that tDCS is
effective in alleviating rumination and depression
symptoms (19, 23), improving response inhibition in
patients with obsessive-compulsive disorder (OCD) (24),
mitigating rumination, automatic negative thoughts,
and psychological symptoms (e.g., anxiety and
depression) in patients with major depressive disorder
(25), decreasing cravings for drug use and enhancing
cognitive self-control in drug abusers (26), and
improving depression, anxiety, and rumination in
patients with posttraumatic stress disorder (27).

Given the significant prevalence of panic disorder
and the various associated challenges, psychologists
and psychotherapists have been seeking different
effective treatments for this condition. However, the
effects of tDCS on the psychological problems of
patients with panic disorder have not yet been
evaluated.

2. Objectives

Therefore, based on these considerations, the present
study aimed to investigate the effectiveness of tDCS on
rumination and self-inhibition in patients with panic
disorder.

3.Methods

The statistical population included all patients with
panic disorder visiting psychological centers in Ahvaz,

Khuzestan Province (Iran), in 2023. Convenience
sampling was used to select 40 eligible patients, who
were then randomly assigned to an experimental group
(n=20) and a control group (n = 20). According to Gall
(28), experimental and quasi-experimental studies
typically include 15 - 20 participants in each group (i.e.,
experimental and control). The inclusion criteria were
being diagnosed with panic disorder by a therapist,
providing conscious consent, having at least a middle
school education, being aged 18 - 45, scoring above
average on the rumination questionnaire and below
average on the self-inhibition questionnaire, having no
history of drug abuse, participating in no concurrent
therapies, and receiving no individual consultation or
pharmaceutical treatment. The exclusion criteria
included receiving concurrent psychotherapeutic
treatments, using psychiatric drugs, unwillingness to
continue participation in the research, encountering a
highly stressful event, and failing to attend more than
two therapeutic sessions. After the pretest stage, the
experimental group underwent the treatment, while
the control group received no intervention. Following
the completion of the treatment, the posttest stage was
conducted for both groups. The treatment was also
provided to the control group in a super-intensive
format after the research was completed.

3.1. Tools

3.1.1. Ruminative Response Scale

Developed by Nolen-Hoeksema et al. (29), the
Ruminative Response Scale (RRS) measures responses to
negative moods. It consists of two subscales: “Reflective
pondering” and “brooding,” each with eleven items. The
22 items of the RRS are scored on a 4-point Likert scale
ranging from 1 (never) to 4 (often). The minimum and
maximum scores are 22 and 88, respectively. In Mousavi
et al.'s research (8), Cronbach's alpha was 0.90.

3.1.2. Self-restraint Scale

Developed by Weinberger and Schwartz (30), the Self-
restraint Scale (SRS) comprises four subscales and
consists of thirty items scored on a 5-point Likert scale.
The subscales are suppression of aggression, impulse
control, consideration of others, and responsibility.
Scores of 1, 2, 3, 4, and 5 correspond to “always,” “often,”
“sometimes,” “rarely,” and “never,” respectively. The SRS
has a maximum score of 150 and a minimum score of
30, representing the highest and lowest levels of
emotional inhibition, respectively. In Roustaei et al.'s
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research, the retest reliability for the SRS was reported to
be 0.89 (31).

3.2. Intervention

The tDCS Device: The experimental group received
ten 20-minute tDCS sessions. This study used a
Neurostim tDCS device (MedinaTeb Co., Iran), provided
by the Sina Cognitive Science Institution. Introduced to
the market in 2015, the device can deliver five types of
stimuli. It has two separate channels, each of which can
be independently adjusted to apply a specific stimulus.
Several stimulation parameters, such as current, time,
and frequency, can be adjusted on this device. The
Neurostim tDCS device is equipped with a rechargeable
battery, providing an effective operating time of up to
eight hours. Sponge pads, measuring 5.3 x 5.3 cm, were
used on the electrodes, and a saline solution was applied
to wet the pads.

3.3. Data Analysis

Analysis of covariance (ANCOVA) was used for data
analysis in SPSS 27.

4. Results

Regarding demographics, 44% of the participants
were aged 18 - 32 years, while the remaining 56% were
aged 33 - 45 years. The average age was 27.30 in the
experimental group and 31.40 in the control group. The
mean, standard deviation (SD), and Kolmogorov-
Smirnov test results for rumination and self-inhibition
are presented in Table 1.

According to Table 1, the experimental group showed
different means in the posttest stage compared to the
pretest stage, whereas the means of the variables for the
control group remained nearly unchanged. Therefore,
ANCOVA was employed to evaluate the significance of
the differences between the two groups. Before
conducting the ANCOVA, the test assumptions were
analyzed. The Kolmogorov-Smirnov test confirmed the
absence of major outliers (Table 1), thus verifying the
normality of the data distribution for ANCOVA. Levene's
test was used to evaluate the homogeneity of variance,
with the F-value and P-value reported as 0.647 and 0.426
for rumination, and 3.385 and 0.055 for self-inhibition,
respectively. To compare the control group with the
experimental group on posttest scores, the effects of the
pretests were controlled.

ANCOVA was used to measure the effects of the tDCS
intervention on rumination and self-inhibition in
patients with panic disorder. Table 2 reports the posttest
results. Based on the effect sizes, the tDCS intervention

] Arch Mil Med. 2024; 12(1): e144673

accounted for 88% of the variance in rumination and
94% of the variance in self-inhibition. The statistical
exponent of the test was 1, indicating that the sample
size was adequate. There was a significant difference
between the pretest and posttest means for rumination
after controlling for the pretest effect (F = 285.05, P <
0.001). This suggests that tDCS can be effective in
alleviating rumination. Additionally, a significant
difference was found between the pretest and posttest
means for self-inhibition (F = 643.90, P < 0.001),
indicating that tDCS can also be effective in improving
self-inhibition in patients with panic disorder.

5. Discussion

The present study aimed to investigate the
effectiveness of tDCS on rumination and self-inhibition
in patients with panic disorder. According to the
findings, tDCS was effective in alleviating rumination in
the posttest phase. This result is consistent with the
study by Hoebeke et al. (23). In this regard, tDCS is a non-
invasive technique designed to enhance cognitive and
neurological functions through direct cortical
stimulation with a small current (25). The effectiveness
of tDCS in improving rumination depends on the
stimulated area, as well as the duration and intensity of
stimulation. Some studies have indicated that tDCS can
improve memory, attention, data processing, and other
cognitive functions (32, 33).

In the tDCS process, anodic current is used to up-
regulate cortical excitability, while cathodic current is
employed to down-regulate it. A small, continuous
current flows through the head with electrodes
positioned on the scalp (26). In other words, tDCS
enhances excitability in targeted brain areas. The
increased excitability in specific brain regions alters
cognitive and behavioral functions and alleviates
rumination in patients with panic disorder. Two
networks are involved in rumination: The central
executive network (CEN) and the default mode network
(DMN). The dorsolateral prefrontal cortex (DLPFC) plays
a crucial role in balancing the CEN and DMN, and thus
optimizing thinking (34). Repeated stimulation of the
DLPFC in both cerebral hemispheres is significantly
effective in reducing rumination. Stimulation of the
DLPFC helps alleviate rumination by modulating
cognitive  processing and negative emotional
information in the right hemisphere and enhancing
cognitive control over positive emotional stimuli in the
left hemisphere.

The results also indicated that tDCS was effective in
improving self-inhibition in patients with panic
disorder in the posttest stage. While deep brain
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Table 1. Mean = SD and Kolmogorov-Smirnov Test Results of Rumination and Self-inhibition in Experimental and Control Groups

Pretest Posttest Kolmogorov-Smirnov
Variables and Groups
Z P
Rumination
Experimental group 64.85+2.77 40.00 £5.65 0.18 0.089
Control group 64.95+2.81 65.25+3.98 0.12 0.200
Self-inhibition
Experimental group 62.05+6.39 111.50 £7.50 0.17 0.092
Control group 62.55+5.18 62.45 + 6.10 0.14 0.200
2 Values are expressed as Mean + SD.
Table 2. The Results of ANCOVA on Rumination and Self-inhibition in Experimental and Control Groups
Variables SS df F P n? Power
Rumination 6328.18 1 6328.18 285.05 0.001 0.88 1.00
Self-inhibition 2414274 1 24142.74 643.90 0.001 0.94 1.00

stimulation requires surgery, tDCS is applied to the
brain through electrodes placed on the skin. Several
studies have demonstrated that tDCS can significantly
improve panic disorder symptoms, anxiety, and self-
inhibition, particularly during the post-treatment
period (17, 24). Direct current is delivered by a battery-
powered DC generator, leading to long-term changes in
cortical polarity after neuron depolarization and
hyperpolarization, which can affect neural receptors.
Unlike electrical shock treatment, tDCS is not ineffective
and can substantially improve paranoid symptoms. It
can also reduce levels of self-sufficiency in patients (19).
Overall, tDCS is a neuro-based therapeutic technique
that involves applying a small, direct current to the
cortex, facilitating autonomous neural activities, and
modulating brain functions to stimulate target areas.
This technique uses a weak electric current to influence
the brain and is employed to treat various psychological
and neurological disorders.

This study faced certain limitations. It was conducted
on patients with panic disorder in Ahvaz, Khuzestan
Province (Iran), so caution should be exercised when
generalizing the results to other populations.

5.1. Conclusions

According to the results, tDCS was effective in
alleviating rumination and improving self-inhibition
among patients with panic disorder. However, further
research is needed to verify these results reliably.
Overall, tDCS may be used as a complementary method
for treating rumination and self-inhibition but should

not be considered the primary treatment.
Psychotherapists and psychological centers should
consider tDCS for treating cognitive and behavioral
disorders.

Footnotes

Authors' Contribution: Shokouh Hadi Ghanavat and
Seyed Asghar Mousavi: Study concept and design,
acquisition of data, analysis and interpretation of data,
and statistical analysis; Moloud Keykhosrovani:
Administrative, technical, and material support, study
supervision; Shokouh Hadi Ghanavat and Seyed Asghar
Mousavi: Critical revision of the manuscript for
important intellectual content.

Conflict of Interests Statement: The authors declare
that they have no conflict of interest.

Data Availability: The dataset presented in the study
is available on request from the corresponding author
during submission or after publication.

Ethical Approval: The study protocol was approved by
the Ethics Committee of Bushehr University of Medical
Sciences under the ethical code of
IR.BPUMS.REC.1402.197 .

Funding/Support: The authors did not receive any
funding.

Informed Consent: Written informed consent was
obtained from the participant or a parent or legal

] Arch Mil Med. 2024;12(1): 144673


https://brieflands.com/articles/jamm-144673
https://ethics.research.ac.ir/ProposalCertificateEn.php?id=411847

Hadi Ghanavat S et al.

Brieflands

guardian.

References

10.

11.

12.

14.

15.

Steimer T. The biology of fear- and anxiety-related behaviors.
Dialogues Clin Neurosci. 2002;4(3):231-49. [PubMed ID: 22033741].
[PubMed Central ID: PM(C3181681].
https://doi.org[10.31887/DCNS.2002.4.3[tsteimer.

Anasseri M. Effect of cognitive-behavioral group therapy on the
anxiety and depression of war-handicapped. ] Arch Mil Med. 2021;9(1).
https://doi.org[10.5812[jamm.114085.

Cackovic C, Nazir S, Marwaha R. Panic Disorder. 2023 Aug 6. Treasure
Island (FL): StatPearls; 2024.

Klevebrant L, Frick A. Effects of caffeine on anxiety and panic attacks
in patients with panic disorder: A systematic review and meta-
analysis. Gen Hosp Psychiatry. 2022;74:22-31. [PubMed ID: 34871964].
https://doi.org[10.1016/j.genhosppsych.2021.11.005.

Machado S, Telles G, Magalhaes F, Teixeira D, Amatriain-Fernandez S,
Budde H, et al. Can regular physical exercise be a treatment for panic
disorder? A systematic review. Expert Rev Neurother. 2022;22(1):53-64.
[PubMed ID: 35077254]. https://doi.org/10.1080/14737175.2021.2005581.

Kim YK. Panic disorder: Current research and management
approaches. Psychiatry Investig. 2019;16(1)1-3. eng. [PubMed ID:
30696237]. [PubMed Central ID: PMC6354045].
https://doi.org[10.30773/pi.2019.01.08.

Richter ], Pane-Farre CA, Gerlach AL, Gloster AT, Wittchen HU, Lang T,
et al. Transfer of exposure therapy effects to a threat context not
considered during treatment in patients with panic disorder and
agoraphobia: Implications for potential mechanisms of change.
Behav Res Ther. 2021;142:103886. [PubMed ID: 34023593].
https://doi.org/10.1016/j.brat.2021.103886.

Mousavi S, Mousavi S, Shahsavari MR. Effectiveness of compassion-
focused therapy on social anxiety and rumination among female
heads of households. J Clin Res Paramed Sci. 2023;12(2).
https://doi.org[10.5812[jcrps-139058.

Manjunatha N, Ram D. Panic disorder in general medical practice- A
narrative review. | Family Med Prim Care. 2022;11(3):861-9. [PubMed ID:
35495823]. [PubMed Central ID: PMC9051703].
https://doi.org[10.4103/jfmpc.jfmpc_888_21.

Ruscio AM, Gentes EL, Jones JD, Hallion LS, Coleman ES, Swendsen ].
Rumination predicts heightened responding to stressful life events
in major depressive disorder and generalized anxiety disorder. J
Abnorm Psychol. 2015;124(1):17-26. [PubMed ID: 25688429]. [PubMed
Central ID: PMC4332541]. https://doi.org/10.1037/]abn0000025.

Ehring T. Thinking too much: Rumination and psychopathology.
World Psychiatry. 2021;20(3):441-2. [PubMed ID: 34505392]. [PubMed
Central ID: PMC8429319]. https://doi.org[10.1002/wps.20910.

Marchesi C. Pharmacological management of panic disorder.
Neuropsychiatr Dis Treat. 2008;4(1):93-106. [PubMed ID: 18728820].
[PubMed Central ID: PMC2515914]. https://doi.org/10.2147/ndt.s1557.

Blase K, Vermetten E, Lehrer P, Gevirtz R. Neurophysiological
approach by self-control of your stress-related autonomic nervous
system with depression, stress and anxiety patients. Int | Environ Res
Public Health. 2021;18(7). [PubMed ID: 33804817]. [PubMed Central ID:
PMC8036915]. https://doi.org[10.3390/ijerph18073329.

Bonyadi T, Homaei R, Heidari A. Effectiveness of eye movement
desensitization and reprocessing therapy in response inhibition and
cognitive flexibility of veterans with posttraumatic stress disorder. |
Arch Mil Med. 2023;11(3). e138324. https://doi.org/10.5812[jamm-138324.

Fidry M, Zugliani MM, do Valle CR, Martins RM, Cabo MCD, Nardi AE,
et al. Quality of life in panic disorder: The influence of clinical

] Arch Mil Med. 2024; 12(1): e144673

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

features and personality traits. Trends Psychiatry Psychother.
2019;41(4):387-93. [PubMed ID: 31967197]. https://doi.org/10.1590/2237-
6089-2019-0008.

Marshall EC, Zvolensky M], Sachs-Ericsson N, Schmidt NB, Bernstein
A. Panic attacks and physical health problems in a representative
sample: Singular and interactive associations with psychological
problems, and interpersonal and physical disability. ] Anxiety Disord.
2008;22(1):78-87. [PubMed ID: 17275252].
https://doi.org[10.1016/j.janxdis.2006.10.016.

Stein DJ, Fernandes Medeiros L, Caumo W, Torres IL. Transcranial
direct current stimulation in patients with anxiety: Current
perspectives. Neuropsychiatr Dis Treat. 2020;16:161-9. [PubMed ID:
32021208]. [PubMed Central ID: PMC6969693].
https://doi.org/10.2147/NDT.S195840.

Jog MA, Anderson C, Kubicki A, Boucher M, Leaver A, Hellemann G, et
al. Transcranial direct current stimulation (tDCS) in depression
induces structural plasticity. Sci Rep. 2023;13(1):2841. [PubMed ID:
36801903]. [PubMed Central ID: PMC9938111].
https://doi.org/10.1038/s41598-023-29792-6.

Sobral M, Guiomar R, Martins V, Ganho-Avila A. Home-based
transcranial direct current stimulation in dual active treatments for
symptoms of depression and anxiety: A case series. Front Psychiatry.
2022;13:947435. [PubMed ID: 36276322]. [PubMed Central ID:
PMC9583668]. https://doi.org[10.3389/fpsyt.2022.947435.

Thair H, Holloway AL, Newport R, Smith AD. Transcranial direct
current stimulation (tDCS): A beginner's guide for design and
implementation. Front Neurosci. 2017;11:641. [PubMed ID: 29213226].
[PubMed Central ID: PMC5702643].
https://doi.org/10.3389/fnins.2017.00641.

Bikson M, Grossman P, Thomas C, Zannou AL, Jiang ], Adnan T, et al.
Safety of transcranial direct current stimulation: Evidence based
update 2016. Brain Stimul. 2016;9(5):641-61. [PubMed ID: 27372845].
[PubMed Central ID: PMC5007190].
https://doi.org[10.1016/j.brs.2016.06.004.

Yamada Y, Sumiyoshi T. Neurobiological mechanisms of transcranial
direct  current stimulation for  psychiatric  disorders;
neurophysiological, chemical, and anatomical considerations. Front
Hum Neurosci. 2021;15:631838. [PubMed ID: 33613218]. [PubMed Central
ID: PMC7890188]. https://doi.org/10.3389/fnhum.2021.631838.

Hoebeke Y, Desmedt O, Ozcimen B, Heeren A. The impact of
transcranial Direct Current stimulation on rumination: A systematic
review of the sham-controlled studies in healthy and clinical
samples. Compr Psychiatry. 2021;106:152226. [PubMed ID: 33581448].
https://doi.org/10.1016/j.comppsych.2021.152226.

da Silva RMF, Brunoni AR, Miguel EC, Shavitt RG. Transcranial direct
current stimulation for obsessive-compulsive disorder: Patient
selection and perspectives. Neuropsychiatr Dis Treat. 2019;15:2663-9.
[PubMed ID: 31571882]. [PubMed Central ID: PMC6754675].
https://doi.org/10.2147/NDT.S184839.

Charvet L, George A, Charlson E, Lustberg M, Vogel-Eyny A, Eilam-
Stock T, et al. Home-administered transcranial direct current
stimulation is a feasible intervention for depression: An
observational cohort study. Front Psychiatry. 2023;14:1199773. [PubMed
ID: 37674552). [PubMed Central ID: PMC10477781].
https://doi.org/10.3389/fpsyt.2023.1199773.

Rezvanian S, Saraei M, Mohajeri H, Hassani-Abharian P. The effect of
different transcranial direct current stimulation (tDCS) protocols on
drug craving and cognitive functions in methamphetamine addicts.
Basic Clin Neurosci. 2022;13(3):349-55. [PubMed ID: 36457875].
[PubMed Central ID: PMC9706295].
https://doi.org[10.32598/bcn.13.2.1929.1.

Ahmadizadeh M], Rezaei M, Fitzgerald PB. Transcranial direct current
stimulation (tDCS) for post-traumatic stress disorder (PTSD): A
randomized, double-blinded, controlled trial. Brain Res Bull.


https://brieflands.com/articles/jamm-144673
http://www.ncbi.nlm.nih.gov/pubmed/22033741
https://www.ncbi.nlm.nih.gov/pmc/PMC3181681
https://doi.org/10.31887/DCNS.2002.4.3/tsteimer
https://doi.org/10.5812/jamm.114085
http://www.ncbi.nlm.nih.gov/pubmed/34871964
https://doi.org/10.1016/j.genhosppsych.2021.11.005
http://www.ncbi.nlm.nih.gov/pubmed/35077254
https://doi.org/10.1080/14737175.2021.2005581
http://www.ncbi.nlm.nih.gov/pubmed/30696237
https://www.ncbi.nlm.nih.gov/pmc/PMC6354045
https://doi.org/10.30773/pi.2019.01.08
http://www.ncbi.nlm.nih.gov/pubmed/34023593
https://doi.org/10.1016/j.brat.2021.103886
https://doi.org/10.5812/jcrps-139058
http://www.ncbi.nlm.nih.gov/pubmed/35495823
https://www.ncbi.nlm.nih.gov/pmc/PMC9051703
https://doi.org/10.4103/jfmpc.jfmpc_888_21
http://www.ncbi.nlm.nih.gov/pubmed/25688429
https://www.ncbi.nlm.nih.gov/pmc/PMC4332541
https://doi.org/10.1037/abn0000025
http://www.ncbi.nlm.nih.gov/pubmed/34505392
https://www.ncbi.nlm.nih.gov/pmc/PMC8429319
https://doi.org/10.1002/wps.20910
http://www.ncbi.nlm.nih.gov/pubmed/18728820
https://www.ncbi.nlm.nih.gov/pmc/PMC2515914
https://doi.org/10.2147/ndt.s1557
http://www.ncbi.nlm.nih.gov/pubmed/33804817
https://www.ncbi.nlm.nih.gov/pmc/PMC8036915
https://doi.org/10.3390/ijerph18073329
https://doi.org/10.5812/jamm-138324
http://www.ncbi.nlm.nih.gov/pubmed/31967197
https://doi.org/10.1590/2237-6089-2019-0008
https://doi.org/10.1590/2237-6089-2019-0008
http://www.ncbi.nlm.nih.gov/pubmed/31967197
https://doi.org/10.1590/2237-6089-2019-0008
https://doi.org/10.1590/2237-6089-2019-0008
http://www.ncbi.nlm.nih.gov/pubmed/17275252
https://doi.org/10.1016/j.janxdis.2006.10.016
http://www.ncbi.nlm.nih.gov/pubmed/32021208
https://www.ncbi.nlm.nih.gov/pmc/PMC6969693
https://doi.org/10.2147/NDT.S195840
http://www.ncbi.nlm.nih.gov/pubmed/36801903
https://www.ncbi.nlm.nih.gov/pmc/PMC9938111
https://doi.org/10.1038/s41598-023-29792-6
http://www.ncbi.nlm.nih.gov/pubmed/36276322
https://www.ncbi.nlm.nih.gov/pmc/PMC9583668
https://doi.org/10.3389/fpsyt.2022.947435
http://www.ncbi.nlm.nih.gov/pubmed/29213226
https://www.ncbi.nlm.nih.gov/pmc/PMC5702643
https://doi.org/10.3389/fnins.2017.00641
http://www.ncbi.nlm.nih.gov/pubmed/27372845
https://www.ncbi.nlm.nih.gov/pmc/PMC5007190
https://doi.org/10.1016/j.brs.2016.06.004
http://www.ncbi.nlm.nih.gov/pubmed/33613218
https://www.ncbi.nlm.nih.gov/pmc/PMC7890188
https://doi.org/10.3389/fnhum.2021.631838
http://www.ncbi.nlm.nih.gov/pubmed/33581448
https://doi.org/10.1016/j.comppsych.2021.152226
http://www.ncbi.nlm.nih.gov/pubmed/31571882
https://www.ncbi.nlm.nih.gov/pmc/PMC6754675
https://doi.org/10.2147/NDT.S184839
http://www.ncbi.nlm.nih.gov/pubmed/37674552
https://www.ncbi.nlm.nih.gov/pmc/PMC10477781
https://doi.org/10.3389/fpsyt.2023.1199773
http://www.ncbi.nlm.nih.gov/pubmed/36457875
https://www.ncbi.nlm.nih.gov/pmc/PMC9706295
https://doi.org/10.32598/bcn.13.2.1929.1

Hadi Ghanavat S et al.

Brieflands

28.

29.

30.

3L

2019;153:273-8. [PubMed ID:
https:[/doi.org[10.1016/j.brainresbull.2019.09.011.

31560945).

Gall MD. Educational research: An introduction. 6th ed. USA: Longman
Publishing; 1996.

Nolen-Hoeksema S, Wisco BE, Lyubomirsky S. Rethinking
rumination. Perspect Psychol Sci. 2008;3(5):400-24. [PubMed ID:
26158958]. https://doi.org[10.1111/.1745-6924.2008.00088.X.

Weinberger DA, Schwartz GE. Distress and restraint as superordinate
dimensions of self-reported adjustment: A typological perspective. |
Pers. 1990;58(2):381-417. [PubMed ID: 2213473).
https:[/doi.org/10.1111/j.1467-6494.1990.tb00235.x.

Roustaei A, Bakhshipoor B, Doostian Y, Goodiny AA, Koohikar M,
Massah O. Effectiveness of resilience training on ego-control and
hardiness of illicit drug users. Addict Health. 2017;9(1):24-31. [PubMed
1D:29026500].

32.

33.

34.

Nejati V, Rasanan AHH, Rad JA, Alavi MM, Haghi S, Nitsche MA.
Transcranial direct current stimulation (tDCS) alters the pattern of
information processing in children with ADHD: Evidence from drift
diffusion modeling. Neurophysiol Clin. 2022;52(1):17-27. [PubMed ID:
34937687]. https://doi.org/10.1016/j.neucli.2021.11.005.

Ramaraju S, Roula MA, McCarthy PW. Transcranial direct current
stimulation and working memory: Comparison of effect on learning
shapes and English letters. PLoS One. 2020;15(7). €0222688. [PubMed
ID:  32706780].  [PubMed  Central ID:  PMC7380606].
https://doi.org[10.1371/journal.pone.0222688.

Liston C, Chen AC, Zebley BD, Drysdale AT, Gordon R, Leuchter B, et al.
Default mode network mechanisms of transcranial magnetic
stimulation in depression. Biol Psychiatry. 2014;76(7):517-26. [PubMed
ID: 24629537 [PubMed Central ID: PMC4209727].
https://doi.org[10.1016/j.biopsych.2014.01.023.

] Arch Mil Med. 2024;12(1): 144673


https://brieflands.com/articles/jamm-144673
http://www.ncbi.nlm.nih.gov/pubmed/31560945
https://doi.org/10.1016/j.brainresbull.2019.09.011
http://www.ncbi.nlm.nih.gov/pubmed/26158958
https://doi.org/10.1111/j.1745-6924.2008.00088.x
http://www.ncbi.nlm.nih.gov/pubmed/2213473
https://doi.org/10.1111/j.1467-6494.1990.tb00235.x
http://www.ncbi.nlm.nih.gov/pubmed/29026500
http://www.ncbi.nlm.nih.gov/pubmed/34937687
https://doi.org/10.1016/j.neucli.2021.11.005
http://www.ncbi.nlm.nih.gov/pubmed/32706780
https://www.ncbi.nlm.nih.gov/pmc/PMC7380606
https://doi.org/10.1371/journal.pone.0222688
http://www.ncbi.nlm.nih.gov/pubmed/24629537
https://www.ncbi.nlm.nih.gov/pmc/PMC4209727
https://doi.org/10.1016/j.biopsych.2014.01.023

