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Objective: Considering the necessity to identify effective interventions to improve 
stress and rumination in students, the current study aimed to compare the 
effectiveness of a mindfulness-based stress reduction program with transcranial 
direct current stimulation (tDCS) on stress and rumination in adolescents with 
cancer.  
Methods and Materials: The research method was a quasi-experimental pre-test 
and post-test with a control group design. The research population included all 
adolescents with cancer at Mahak Hospital in Tehran, from which 40 individuals 
were selected through purposive sampling and randomly assigned to three groups 
(1- Mindfulness-based stress reduction training; 2- Transcranial direct current 
stimulation intervention; 3- A combined method of mindfulness-based stress 
reduction with transcranial direct current stimulation) and one control group. The 
instruments for data collection included the Lovibond and Lovibond's (1995) 
Depression, Anxiety, and Stress Scale and the Ruminative Response Scale about 
an interpersonal upset (2008). For data analysis, one-way analysis of covariance, 
repeated measures analysis of variance, and the least significant difference post-
hoc test were used.  
Findings: The results of the covariance analysis along with the post-hoc tests 
showed that there is no significant difference between the mindfulness-based stress 
reduction method and tDCS in reducing stress levels (P>0.05), and only the 
difference between these methods compared to the control group was significant 
(P<0.05). In terms of the effectiveness of the interventions under study on stress 
levels, the combined method was more effective than using each method 
separately. Regarding the rumination variable, there was no significant difference 
between the mindfulness-based stress reduction method and the tDCS method in 
reducing the level of rumination (P>0.05), and only the difference of this 
mindfulness method compared to the control group was significant (P<0.05). The 
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1. Introduction 

hronic disease refers to conditions that encompass all 
the potential abilities of an individual, including their 

psychological capacities. Cancer is one of the common 
chronic diseases that assigns a significant burden of illness 
(Gaillard et al., 2015). The diagnosis of cancer can create 
considerable stress, leading to maladaptive psychological 
reactions such as anxiety (Götze et al., 2020), depression 
(Powell et al., 2020), post-traumatic stress (Johnson et al., 
2020), and adjustment issues (Tang et al., 2020). Given that 
this disease affects various age groups (Markaki et al., 2018), 
the need for attention to it is increasingly felt. In this context, 
adolescents are among the groups vulnerable to this disease, 
with an increasing prevalence of the disease among them 
each year (Furer et al., 2020). In some countries, cancer is 
the second leading cause of death after cardiovascular 
diseases and is considered one of the most significant public 
health problems (Cabanes et al., 2010); however, in Iran, 
after cardiovascular diseases and accidents, cancer is the 
third leading cause of death, and its prevalence among 
children is estimated to be 1.4% (Mohammadzadeh et al., 
2022). Between 20 to 40 percent of cancer patients require 
psychological interventions due to the severe stress and 
nervous pressures resulting from the illness, especially more 
so in younger patients, women, and those with severe 
physical symptoms (Yang et al., 2019). 

Review and analysis of scientific evidence demonstrate 
that cancer is a risk factor for mental health leading to 
psychological stress (Gaillard et al., 2015; Swartzman et al., 
2017). Stress is a state in which biological, psychological, 
and environmental factors interact. Perceived stress reflects 
the overall evaluation of the significance and difficulty of 
environmental and personal challenges. Therefore, both 
individual and environmental factors are important in the 
perception of stressors. Situational factors provide the 
context, while individual factors are the elements that the 
individual exhibits in response to the situation. The 

perception of these environmental and individual factors 
facilitates the assessment of a situation as stressful or non-
stressful (Khedri et al., 2022; Sun et al., 2022; Yao et al., 
2022). Given the above, the high prevalence of stress in 
cancer patients is not surprising.  

On the other hand, due to the adverse outcomes of cancer, 
rumination also has a high prevalence in adolescents with 
cancer (Gorini et al., 2018). Rumination is defined as a 
cognitive pattern that focuses on the causes, meanings, and 
consequences of emotional states. This cognitive pattern is a 
maladaptive mental style that is one of the significant 
predictors of depression. Scientific evidence clearly shows 
that one of the major indices of depression and anxiety is 
rumination (Azizi et al., 2023; Carlucci et al., 2018). 
Individuals who respond to life's dreary experiences with 
rumination typically experience longer and more severe 
periods of psychological distress and depressed mood. 
Studies in the research literature have shown that rumination 
is one of the predictors of the onset of major depressive 
episodes and depressive symptoms in both depressed and 
non-depressed individuals and plays the role of a mediating 
variable in the impact of other significant risk factors on 
depression (Dadfarnia et al., 2020; Kovács et al., 2020). 

Since cancer leads to psychological problems such as 
stress and rumination, identifying effective therapeutic 
approaches to improve these symptoms and outcomes 
resulting from the disease seems necessary and essential. 
One of these effective therapeutic approaches is the 
mindfulness-based stress reduction program. Mindfulness 
encourages individuals to observe all emotions from a 
detached perspective. Since the 1970s, mindfulness has been 
used in therapeutic interventions for common psychological 
problems such as stress, worry, anxiety, and depression 
(Abedini & Joibari, 2023; Aini et al., 2021; Allen et al., 
2021). The mindfulness-based stress reduction program has 
shown great efficacy in terms of adaptability and has been 
beneficial for primary prevention in health or similar sets, 
achieving the best results in patients with stress symptoms 

results of the repeated measures analysis of variance along with the post-hoc tests 
indicated that there were no significant differences between the post-test and 
follow-up stages for stress and rumination variables (P>0.05); hence, the results 
were stable.  
Conclusion: Based on the results of the current study, counseling and psychology 
units established in hospitals and oncology clinics need to be more aware of the 
mental health of adolescents with cancer and should use the combined method of 
mindfulness-based stress reduction with tDCS to improve stress and rumination in 
adolescents with cancer. 
Keywords: Mindfulness intervention, Transcranial electrical stimulation, Stress, 
Rumination, Cancer, Adolescents. 
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and the like (Kumar et al., 2022; Torfiamidpoor et al., 2022). 
Researchers believe that practicing mindfulness leads to the 
development of various mindfulness factors such as 
observation, non-judgment, non-reactivity, and action 
coupled with awareness. The development of these factors 
also leads to the improvement of psychological well-being, 
stress reduction, and psychological symptoms (da Silva et 
al., 2023). 

In recent years, combined approaches have been 
developed and expanded to achieve effective therapeutic 
results. In one of these approaches, transcranial direct 
current stimulation (tDCS) using direct electrical current is 
integrated with the mindfulness-based stress reduction 
program, which has been validated in some areas 
(Aghaziarati et al., 2023). Although the use of these 
combined therapeutic approaches has not been extensively 
studied, however, scientific evidence suggests that the 
selection of these treatments as an integrated approach is 
based on the results of studies that have examined each of 
these treatments separately. Altschuler, Rosenbaum, 
Gordon, Canals, and Avins (2012) investigated the 
effectiveness of the mindfulness-based stress reduction 
program in 23 cancer patients. The treatment was 
administered at least five days a week for three months. The 
analysis of data from the research sample group showed that 
this therapeutic program was effective in improving mood 
and quality of life of the patients under study (Altschuler et 
al., 2012). Furthermore, the effectiveness of transcranial 
direct current stimulation (tDCS) using direct electrical 
current on stress and related factors has been validated 
(Moslemi et al., 2019). Therefore, the main question of the 
present research is whether the mindfulness-based stress 
reduction training and the combined method of stress 
reduction based on mindfulness along with transcranial 
direct current stimulation (tDCS) using direct electrical 
current are effective in reducing stress and rumination in 
adolescents with cancer? 

2. Methods and Materials 

2.1. Study Design and Participants 

The present study is applied in purpose and quasi-
experimental in method, utilizing a pre-test and post-test 
design with a control group. The population of this study 
encompassed all adolescents with cancer at Mahak Hospital, 
Tehran, in the year 2019. Members of the sample group were 
voluntarily selected from children with cancer at Mahak 
Hospital. It is recommended that experimental designs 

include at least 10 participants per group. Considering the 
research design, a sample size of 40 participants was selected 
based on inclusion criteria using purposive sampling. The 
sample members were randomly assigned to three 
experimental groups and one control group, with 10 
individuals in each group. Inclusion and exclusion criteria 
were also considered for participants' entry into the study. 
The inclusion criteria included being diagnosed with cancer, 
age range of 8 to 12 years, and the ability to read and write 
(for completing research questionnaires). Moreover, 
suffering from psychiatric disorders, substance dependency, 
and unwillingness to participate in the research were selected 
as exclusion criteria. After reviewing the inclusion and 
exclusion criteria, qualified individuals participated in the 
study. It is worth noting that among the selected patients who 
were chosen through purposive sampling, all patients had an 
equal chance of being placed in either the control or 
experimental groups; thus, sample group members were 
randomly assigned to the experimental and control groups. 
For this purpose, initially, 40 patients willing to participate 
in the research (voluntary presence) were selected, and then, 
through a lottery method using a draw bag, the patients' 
names were drawn randomly to be placed in the 
experimental and control groups. 

To adhere to ethical standards in the current research, 
efforts were made to obtain adolescents' consent to 
participate in the study and they were assured that all 
obtained information would be kept confidential. Those who 
wished to be informed about their psychological status were 
provided only with their own scores. The control group was 
assured that, if they wished, they would receive an 8-session 
mindfulness-based stress reduction program after the 
completion of the research. Additionally, adolescents were 
free to withdraw from the research at any time. 

The research questionnaires were distributed before and 
after the implementation of the mindfulness-based stress 
reduction program and transcranial direct current 
stimulation (tDCS) in both the experimental and control 
groups. In this method, after participants were voluntarily 
and randomly assigned to the experimental and control 
groups, questionnaires were distributed among participants 
of all four groups at the pre-test stage before implementing 
the therapeutic method. The research was conducted at Raz 
Psychological and Counseling Services Center. The pre-test 
was conducted in the first session when participants came to 
the Raz Psychological Services Center for an introduction 
and explanation of the research process. In the first session, 
grouping of the eligible and selected individuals was done, 

https://portal.issn.org/resource/ISSN/2981-2526


 Ahmadi et al.                                                                                                            Journal of Adolescent and Youth Psychological Studies 5:2 (2024) 94-104 
 

 97 
E-ISSN: 2981-2526 
 

and members were divided into four groups of ten. The 
research process and the overall objective of this study were 
explained to the participants and their parents. 

After the therapeutic sessions, questionnaires were again 
distributed to all members of the experimental group to 
assess the variables at the post-test stage. It is important to 
note that the follow-up assessment was conducted one month 
after the post-test phase through sending an online link of the 
questionnaire to parents. The follow-up questionnaires were 
uploaded to Google Forms and the link was sent to the 
parents' WhatsApp groups, requesting that the adolescents 
respond to the questionnaires. 

2.2. Measures 

2.2.1. Stress 

To assess the stress of adolescents with cancer, the 
Lovibond and Lovibond's (1995) Depression, Anxiety, and 
Stress Scale was used. This questionnaire consists of 21 
questions in the areas of depression (7 questions), anxiety (7 
questions), and stress (7 questions), which is a shortened 
version of the DASS-42. In this study, questions from the 
stress subscale were used. This scale was first presented by 
Lovibond and Lovibond in 1995 and tested in a large sample. 
The questionnaire items are designed on a Likert scale and 
have options of none, some, moderate, and a lot. The lowest 
score for each question is zero and the highest score is 3. The 
final score for each of the depression, anxiety, and stress 
subscales is obtained through the sum of scores of the 
respective questions. The validity and reliability of this 
questionnaire were examined in Iran by Samani and Jokar 
(2007), who reported test-retest reliability for the depression, 
anxiety, and stress subscales as 0.80, 0.76, and 0.77, 
respectively, and Cronbach's alpha for each of the subscales 
as 0.81, 0.74, and 0.78, respectively (Zamani‐Alavijeh, 
2023). 

2.2.2. Rumination 

To measure the level of rumination in adolescents with 
cancer, the Rumination Response Scale about an 
Interpersonal Upset (2008) was used. This scale was created 
by Nolen-Hoeksema et al. in 2008 and was first translated 
and adapted by Mammadari and Shirinkar (2014). The scale 
consists of 22 statements measuring rumination over the past 
week regarding a specific interpersonal upset reported by the 
subject. The response scale for the items ranges from 
strongly agree (5 points) to strongly disagree (one point). 

Nolen-Hoeksema and colleagues (2008) reported an internal 
consistency of 0.90 and an overall correlation between 0.51 
and 0.85 for this questionnaire. In Iranian studies, 
Cronbach's alpha for the questionnaire was 0.87, and the 
overall correlation ranged between 0.46 and 0.84 (Ramezani 
et al., 2023). 

2.3. Interventions 

2.3.1. tDCS 

Since there was one tDCS device at the center, the 
intervention schedule for each participant in the tDCS group 
was defined in such a way as to avoid interference with other 
members, and a schedule of 10 sessions was announced for 
each individual. Then, therapeutic sessions in the 
mindfulness-based stress reduction program were conducted 
in groups, while transcranial direct current stimulation 
(tDCS) sessions were conducted individually among 
members of the experimental group; however, individuals in 
the control group did not receive any treatment. tDCS 
treatment is a non-invasive method where a weak direct 
current (1 to 4 milliamperes) is applied to the scalp, causing 
long-term changes in brain cortex polarity through 
depolarization and hyperpolarization of neurons and 
affecting neurotransmitters. The stimulation in this 
intervention was applied with a current intensity of 2 
milliamperes for 20 minutes through two anode and cathode 
electrodes in sizes of 5x7 on the left posterior prefrontal 
cortex (F3) and right posterior prefrontal cortex (F4). There 
were 10 therapeutic sessions, each lasting approximately 20 
minutes. The time interval between sessions was 48 hours, 
and the intervention lasted a total of 30 days. It is worth 
mentioning that due to existing sensitivities, in the 
implementation of the tDCS intervention, a student assistant 
was present and supervised the process. The sessions were 
conducted by a trained neuroscientist at the Raz 
Psychological and Counseling Services Center. 

2.3.2. Mindfulness-Based Stress Reduction Program 

The mindfulness-based stress reduction program consists 
of 8 sessions of 90 minutes each (two sessions per week) 
based on the model by Kabat-Zinn (2003). It is worth 
mentioning that the group sessions of this intervention for 
the group receiving the mindfulness-based stress reduction 
program and the combined group were held at the Raz 
Psychological and Counseling Services Center. The 
management and conducting of the sessions were the 
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responsibility of the student. This program aims to 1) 
provide an opportunity to test and develop an understanding 
of individual responses to stress and a means to modulate it, 
2) allow the group to play an active role in their treatment 
process, 3) teach choices for self-care that enhance their 
feelings of competence and control, 4) increase the sense of 

well-being and integrity during mindfulness and meditation 
practices, and 5) provide a safe and supportive group 
environment where members can disclose their cancer 
experiences. The details of the mindfulness-based stress 
reduction program sessions are presented in Table 1.  

Table 1 

Content of Sessions Based on the Mindfulness-Based Stress Reduction Program 

Session Content 
First Introduction and conceptualization of the problem, information about the mindfulness-based stress reduction method and its role in health and 

well-being with research evidence. Discussion on the timing and duration of sessions and continuation of the program. 
Second Training in body relaxation: A brief review of the previous session followed by explanations about body relaxation, tension and muscle 

relaxation, how to sit for body relaxation, and which muscles should undergo relaxation. 
Third Similar to the previous session, body relaxation for muscles but in 9 groups of muscles performed with eyes closed. It is noted that after 

performing body relaxation for each muscle group, participants should open their eyes for 2 minutes to prevent falling asleep. 
Fourth After a brief review of the previous session, training focused on breath awareness was provided. Introduction to mindfulness of breathing 

techniques such as inhalation and exhalation with calmness, saying calming words during breathing without thinking of anything else, and 
observing breathing with closed eyes. 

Fifth After a brief review of the previous session, body scanning technique training was provided in the fifth session. At the end of this session, 
homework was assigned to practice the technique of awareness of the sense of taste at least once during eating and, if necessary, practice it with 
family members. 

Sixth After a brief review of the previous session, mindfulness of thoughts was taught. First stage: focusing attention on the mind without thinking 
about anything else, by focusing on a mental point or a cross mark. Second stage: inducing a negative thought about oneself through the 
instructor (30 minutes). Third stage: introducing a positive thought about oneself through the instructor (30 minutes). 

Seventh Full mindfulness was the focus of this session, and after a brief review of previous sessions and repetition of each for 20 to 30 minutes, it was 
taught. Like in previous sessions, a rest period of 2 to 5 minutes was considered between each phase. At the end of this session, participants 
were asked to perform the deep breathing technique before sleep for 20 minutes and the technique of awareness of the sense of taste through 
eating for 20 minutes as homework. 

Eighth This session provided a summary of the topics discussed in previous sessions and concluded by asking participants to apply the mindfulness 
training techniques in their daily lives to aid in their health improvement. 

 

2.4. Data analysis 

For data analysis derived from the information collection 
tools, SPSS.v21 software was used. To describe 
demographic information and research variables, central 
tendency and dispersion indices such as (mean and standard 
deviation) were used. To determine the effectiveness of the 
interventions, one-way analysis of covariance, repeated 
measures analysis of variance, and the least significant 
difference post-hoc test were used. Before conducting the 
tests, assumptions of parametric tests such as the Shapiro-
Wilk normality test, Levene's test, Box's M test, and the 
homogeneity of regression slopes were examined. 

3. Findings and Results 

In this study, there were 40 adolescent participants with 
cancer from Mahak Hospital, Tehran. The mean ± standard 
deviation for participants in the first experimental group 
(10.30 ± 1.33), the second experimental group (9.90 ± 1.19), 
the third experimental group (10.40 ± 1.26), and the control 

group (10.20 ± 1.31) were calculated. Results from the 
analysis of variance indicated that there was no significant 
difference between the groups in terms of the age variable (F 
= 0.285, P = 0.836). Therefore, it can be stated that the four 
groups in this study are age-matched. Overall, 42.5% (17 
participants) were female and 57.5% (23 participants) were 
male. A Chi-square test was used to compare the groups in 
terms of the distribution of participants' gender. Results 
showed that there was no significant difference between the 
four groups regarding the distribution of the gender variable; 
hence, the groups are matched in terms of gender (χ2 = 
0.180, P = 0.672). The majority of participants in this study 
had leukemia (35%, equivalent to 14 participants) and 
lymphoma (35%, equivalent to 14 participants). Since the 
type of cancer could potentially influence the variables under 
study, placement of individuals in the groups was equal. The 
results of the Chi-square test also indicate that there is no 
significant difference between the groups in this regard (χ2 
= 0.180, P = 0.672). The mean and standard deviation of the 
research variables are presented in Table 2. 
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Table 2 

Mean and Standard Deviation of Stress and Rumination at Three Stages: Pre-test, Post-test, and Follow-up 

Variable Group Pre-test 
 

Post-test 
 

Follow-up 
 

M SD M SD M SD 
Stress Mindfulness 10.15 1.91 12.20 1.69 12.25 1.83  

tDCS 14.70 1.83 12.90 1.29 12.01 1.41  
Combined 16.10 1.20 10.80 2.20 10.78 2.33  
Control 15.60 1.51 15.33 1.80 15.01 1.58 

Rumination Mindfulness 76.30 3.33 74.30 2.26 74.75 2.31  
tDCS 75.60 3.53 74.20 3.49 74.29 3.14  
Combined 77.40 3.02 73.50 2.76 73.89 2.61  
Control 75.80 2.44 76.01 2.35 76.20 3.19 

 
To compare the effectiveness of interventions on stress 

and rumination, one-way analysis of covariance was used, 
and to examine the stability of the results, repeated measures 
analysis of variance was utilized. The use of these parametric 
tests requires the fulfillment of assumptions that were 
examined before inferential analysis. 

For this purpose, the Kolmogorov-Smirnov test findings 
indicated that the data from the experimental and control 
groups on the variables of stress and rumination in pre-test 
and post-test stages do not differ significantly from a normal 
distribution, and the data distribution is normal (P > 0.05). 
Also, the Levene's test for examining the assumption of 
equality of error variances showed that the assumption of 

equality of error variances for the research variables is met 
(P > 0.05). The results of the Box's M test, as another 
assumption for the analysis of covariance, show that the 
covariance matrices of the dependent variables across all 
levels of the independent variable (groups) are homogeneous 
or equal (P = 0.495; M Box = 9.372; F = 0.933). 
Furthermore, the interaction between the covariate and 
independent variable in both experimental and control 
groups was not significant (P > 0.01), indicating that the 
assumption of homogeneity of regression slopes is also met. 
Therefore, with the parametric test assumptions being met, 
the use of one-way analysis of covariance and repeated 
measures analysis of variance is permissible. 

Table 3 

Results of Analysis of Variance and Post-Hoc Test to Compare The Effectiveness of Interventions 

Variable MS F Sig. Group 1 Group 2 M.D S.E Sig. 
    Mindfulness tDCS 895 .0 - 735 .0 323 .0 
     Combined 805 .1 783 .0 028 .0 
     Control 174 .3 - 766 .0 000 .0 
    tDCS tDCS 895 .0 735 .0 232 .0 
Stress 620 .38 514 .14 000 .0  Combined 699 .2 795 .0 002 .0 

     Control 279 .2 - 770 .0 006 .0 
    Combined tDCS 805 .1 - 783 .0 028 .0 
     Combined 699 .2 - 795 .0 002 .0 
     Control 978 .4 - 770 .0 000 .0 
    Mindfulness tDCS 550 .0 - 696 .0 435 .0 
     Combined 907 .1 742 .0 015 .0 
     Control 859 .1 - 726 .0 015 .0 
    tDCS tDCS 550 .0 696 .0 435 .0 
Rumination 730 .21 096 .9 000 .0  Combined 457 .2 753 .0 003 .0 

     Control 309 .1 - 730 .0 082 .0 
    Combined tDCS 907 .1 - 742 .0 015 .0 
     Combined 457 .2 - 753 .0 003 .0 
     Control 766 .3 - 730 .0 000 .0 
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In Table 3, the results show that there is no significant 

difference between the mindfulness-based stress reduction 
method and the tDCS method in reducing stress levels (P > 
0.05), and only the difference between these methods 
compared to the control group is significant (P < 0.05). In 
terms of the effectiveness of the interventions under study 
on stress levels, the combined method is more effective than 

using each method separately. Regarding the rumination 
variable, there was no significant difference between the 
mindfulness-based stress reduction method and the tDCS 
method in reducing the level of rumination (P > 0.05), and 
only the difference of this mindfulness method compared to 
the control group was significant (P < 0.05). 

Table 4 

Results of Analysis of Variance and Post-Hoc Test to Examine The Stability of the Effects of Interventions 

Variable MS F Sig. Stage 1 Stage 2 M.D S.E Sig. 
Stress    Pre-test Post-test 714 .3 904 .0 001 .0 

   Follow-up 714 .3 904 .0 001 .0 
571 .96 868 .16 001 .0 Post-test Pre-test 714 .3 - 904 .0 001 .0 

Follow-up 000 .0 000 .0 1NK  
Rumination    Pre-test Post-test 286 .2 707 .0 007 .0 

   Follow-up 071 .2 699 .0 011 .0 
036 .30 782 .8 011 .0 Post-test Pre-test 286 .2 - 707 .0 007 .0 

Follow-up 214 .0 - 155 .0 189 .0 
 
To examine the stability of the effectiveness of the 

intervention methods in reducing stress and rumination, 
repeated measures analysis of variance was used. The 
calculated significance level for the F value in Wilks' lambda 
test is less than the predetermined alpha value (α = 0.05), 
which suggests that the interaction effect of time on the 
group is significant. In other words, there is a significant 
difference between groups in measurements taken over time. 
The results of the repeated measures analysis of variance 
(Table 4) for the interaction of time effect on the independent 
variable indicated that there are no significant differences 
between post-test and follow-up stages for the variables of 
stress and rumination (P > 0.05); therefore, the results were 
stable. 

4. Discussion and Conclusion 

This study aimed to compare the effectiveness of a 
mindfulness-based stress reduction program with 
transcranial direct current stimulation (tDCS) on stress and 
rumination in adolescents with cancer. The results related to 
the comparison of effectiveness showed that the combined 
method of stress reduction based on mindfulness along with 
tDCS has greater effectiveness than using each method 
separately in improving stress and rumination in adolescents 
with cancer. Moreover, the tDCS method alone was not able 
to have a significant impact on reducing rumination. In the 

research literature, no study was found that concurrently 
assessed the effectiveness of a mindfulness-based stress 
reduction program along with transcranial direct current 
stimulation (tDCS) in reducing stress and rumination; 
however, studies on the effectiveness of the mindfulness-
based stress reduction program (Ahmadi & Valizadeh, 2021; 
Altschuler et al., 2012; Campbell et al., 2012; Carmody & 
Baer, 2008; Dehghani et al., 2022; Eifert et al., 2009; Flugel 
Colle et al., 2010; Goldin et al., 2012; Habibi, 2019; Jafari 
& Shahabi, 2017; Keng et al., 2011; Kumar et al., 2022; 
Lenze et al., 2014; McCallion, 2017; Mir Rajaee et al., 2017; 
Rahmani, 2020; Sabouri & Mansouri, 2022; Smith et al., 
2015; Sofyan et al., 2023; Sun et al., 2021; Torfiamidpoor et 
al., 2022) and transcranial direct current stimulation 
(Aghaziarati et al., 2023; Brunoni et al., 2012; De Raedt et 
al., 2017; DosSantos et al., 2012; Ferrucci & Priori, 2014; 
Fregni et al., 2018; Fregni et al., 2008; Jacobson et al., 2012; 
Keshvari et al., 2017; Moslemi et al., 2019; Narimani et al., 
2017; Nitsche et al., 2012; Quartarone et al., 2004; Vafaye 
Sisakht & Ramezani, 2017) have validated their 
effectiveness in improving stress and rumination separately. 
Additionally, no study was found that had investigated the 
effectiveness of these two types of interventions together. 

In explaining this finding, it is possible to refer to the 
advantage of using the beneficial features of both 
interventions. There are basic clinical theories for tDCS that 
can consider it as an alternative treatment to 
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pharmacotherapy, for example, in patients with low drug 
tolerance or those who are required to use medications that 
interact with each other (Aghaziarati et al., 2023; Fregni et 
al., 2018). Considering the problems that adolescents with 
cancer face, they inevitably need to consume various 
medications to alleviate cancer symptoms, and concurrent 
use of psychiatric drugs may cause various side effects for 
these individuals. Therefore, the use of alternative methods 
such as tDCS to improve psychiatric problems and as a 
complementary method for psychotherapy can be very 
beneficial. 

On the other hand, a common component of stress and 
rumination is significant psychological tension, and 
understanding the physiological-biological and 
psychological bases of this component is very effective in 
treatment. Since mindfulness applies moment-to-moment 
bodily feedback and teaches individuals to become aware of 
their feelings, bodily states, and breathing, it also educates 
people to consider their mental and inner psychological 
factors, which exacerbate psychological tension, as a 
collection of transient thoughts and emotions; thus, through 
mindfulness practices, the individual prevents focused 
attention on physiological and psychological factors that 
exacerbate tension (Parsons et al., 2017). 

Furthermore, mindfulness, by encouraging individuals to 
repeatedly practice focused attention on neutral stimuli and 
mindful awareness of the body and mind, helps anxious 
individuals to disengage from preoccupations with 
threatening thoughts and stress about performance and shifts 
their mind out of automatic gear. In other words, these 
techniques, by increasing the individual's awareness of 
present-moment experiences and redirecting attention to 
cognitive systems and more efficient information 
processing, result in reduced stress and physiological tension 
in the individual (Sun et al., 2021; Torfiamidpoor et al., 
2022). Therefore, integrating the positive aspects of both 
transcranial direct current stimulation and the mindfulness-
based stress reduction program can lead to improvements in 
stress and rumination and, in general, the well-being of 
adolescents with cancer, and this integration will be 
beneficial like combining pharmacotherapy and 
psychological interventions. 

The results of the repeated measures analysis of variance 
for the interaction effect of time on the independent variable 
showed that there are no significant differences between 
post-test and follow-up stages for the variables of stress and 
rumination; hence, it can be said the results were stable. 
Consistent with these findings, Jafari and Shahabi (2017) 

also found that the effectiveness of the mindfulness-based 
stress reduction program on overt and covert anxiety and the 
quality of life of women with obesity was stable in the 
follow-up stage (Jafari & Shahabi, 2017). In terms of the 
durability of the results of transcranial direct current 
stimulation (tDCS), the study by Shiozawa and colleagues 
(2014) showed that transcranial direct current stimulation 
(tDCS) has a lasting effect in improving generalized anxiety 
disorder in the follow-up stage (Shiozawa et al., 2014). 

In explaining the sustainability of the impact of 
transcranial direct current stimulation (tDCS), it can be 
stated that this effect results from interventions in areas such 
as the anterior prefrontal and anterior cingulate cortex, 
which play a role in emotional instability. Studies in humans 
and animals have shown that stimulating the prefrontal areas 
with mild electric current, by activating opioid pain 
receptors involved in persistent anxiety problems, leads to 
an increase in dopaminergic activity or changes in 
glutamatergic neurotransmission and leaves a lasting impact 
on brain neurochemistry (DosSantos et al., 2012). These 
lasting effects play a significant role in the sustainability of 
intervention results. 

In explaining the sustainability of the effects of 
mindfulness, it can be stated that mindfulness and 
mindfulness skills help adolescents with cancer to gain 
insight and awareness about their automatic patterns of 
thoughts, emotions, sensations, and anxiety-provoking 
behaviors, and then they can skillfully choose beneficial 
targeted responses that lead to sustainable learning in 
responding to stress-inducing stimuli (De Raedt et al., 2017). 
Since one of the concerns of psychologists and counselors is 
the sustainability of the therapeutic effects of psychological 
interventions, the findings of the current study can somewhat 
alleviate this concern.  

5. Limitations & Suggestions 

Among the limitations of the current study are the lack of 
control over confounding variables affecting the dependent 
variables such as the progression of the disease and the lack 
of motivation in adolescents with cancer. The findings of the 
current study are limited to adolescents with cancer, and 
caution should be exercised in generalizing the results to 
other adolescents with chronic diseases. Based on the results 
of the present study, counseling and psychology units in 
hospitals and oncology clinics need to be more aware of the 
mental health of adolescents with cancer and, considering 
the findings of this study, use the combined method of stress 
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reduction based on mindfulness along with tDCS to improve 
stress and rumination in adolescents with cancer. Since 
chronic diseases like cancer significantly affect the 
psychological health of patients, comprehensive and all-
encompassing attention to physical and psychological health 
in the care protocols and programs for these patients seems 
necessary and essential. In the framework of the findings of 
the present study, one of the recommendations is to add 
psychological interventions including the mindfulness-
based stress reduction program and tDCS method to improve 
stress and rumination in adolescents with cancer. 

Acknowledgments 

The authors of the article deem it necessary to thank all 
the individuals who participated in this study. Gratitude is 
extended to the authorities of Mahak Hospital and all the 
adolescents who participated in this study for their patient 
involvement in this research. 

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.  

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 

Abedini, M., & Joibari, A. (2023). The Relationship between 
Resilience and Mindfulness with Psychological Strength in 
Cancer Patients: The Mediating Role of Self-Compassion. 
Basic & Clinical Cancer Research, 14(1). 
https://doi.org/10.18502/bccr.v14i1.14390  

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  

Ahmadi, V., & Valizadeh, H. (2021). The Effectiveness of 
Acceptance and Commitment-Based Therapy on the Quality 
of Life and Death Anxiety in the Elderly. Aging Psychology, 
7(2), 166-153. https://doi.org/10.22126/jap.2021.6370.1528  

Aini, D. K., Bukhori, B., & Bakar, Z. A. (2021). The Role of 
Mindfulness and Digital Detox to Adolescent Nomophobia. 
https://doi.org/10.4108/eai.14-10-2020.2303861  

Allen, J. G., Romate, J., & Rajkumar, E. (2021). Mindfulness-based 
positive psychology interventions: a systematic review. BMC 
psychology, 9(1), 116. https://doi.org/10.1186/s40359-021-
00618-2  

Altschuler, A., Rosenbaum, E., Gordon, P., Canales, S., & Avins, 
A. L. (2012). Audio recordings of mindfulness-based stress 
reduction training to improve cancer patients’ mood and 
quality of life—a pilot feasibility study. Supportive Care in 
Cancer, 20(6), 1291-1297. https://doi.org/10.1007/s00520-
011-1216-7  

Azizi, M., FarokhSiri, Y., Kazemi Bahman abad, F., & Zamani, Z. 
(2023). The effectiveness of mindfulness-based group therapy 
on controlling rumination and difficulty in regulating 
emotions in adolescents with obsessive-compulsive disorder 
[Research]. Rooyesh-e-Ravanshenasi Journal(RRJ), 12(2), 
219-228. http://frooyesh.ir/article-1-4382-en.html  

Brunoni, A. R., Nitsche, M. A., Bolognini, N., Bikson, M., Wagner, 
T., Merabet, L., Edwards, D. J., Valero-Cabre, A., Rotenberg, 
A., Pascual-Leone, A., Ferrucci, R., Priori, A., Boggio, P. S., 
& Fregni, F. (2012). Clinical research with transcranial direct 
current stimulation (tDCS): Challenges and future directions. 
Brain Stimulation: Basic, Translational, and Clinical 
Research in Neuromodulation, 5(3), 175-195. 
https://doi.org/10.1016/j.brs.2011.03.002  

Cabanes, A., Vidal, E., Aragonés, N., Pérez-Gómez, B., Pollán, M., 
Lope, V., & López-Abente, G. (2010). Cancer mortality trends 
in Spain: 1980&#x2013;2007. Annals of Oncology, 21, iii14-
iii20. https://doi.org/10.1093/annonc/mdq089  

Campbell, T. S., Labelle, L. E., Bacon, S. L., Faris, P., & Carlson, 
L. E. (2012). Impact of Mindfulness-Based Stress Reduction 
(MBSR) on attention, rumination and resting blood pressure 
in women with cancer: A waitlist-controlled study. Journal of 
Behavioral Medicine, 35(3), 262-271. 
https://doi.org/10.1007/s10865-011-9357-1  

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  

Carmody, J., & Baer, R. A. (2008). Relationships between 
mindfulness practice and levels of mindfulness, medical and 
psychological symptoms and well-being in a mindfulness-
based stress reduction program. Journal of Behavioral 
Medicine, 31(1), 23-33. https://doi.org/10.1007/s10865-007-
9130-7  

da Silva, C. C. G., Bolognani, C. V., Amorim, F. F., & Imoto, A. 
M. (2023). Effectiveness of training programs based on 
mindfulness in reducing psychological distress and promoting 
well-being in medical students: a systematic review and meta-
analysis. Systematic Reviews, 12(1), 1-28. 
https://doi.org/10.1186/s13643-023-02244-y  

Dadfarnia, S., Hadianfard, H., Rahimi, C., & Aflakseir, A. (2020). 
Predicting Depression Based on Cognitive Emotion 

https://portal.issn.org/resource/ISSN/2981-2526
https://doi.org/10.18502/bccr.v14i1.14390
https://doi.org/10.61838/kman.hn.1.2.6
https://doi.org/10.22126/jap.2021.6370.1528
https://doi.org/10.4108/eai.14-10-2020.2303861
https://doi.org/10.1186/s40359-021-00618-2
https://doi.org/10.1186/s40359-021-00618-2
https://doi.org/10.1007/s00520-011-1216-7
https://doi.org/10.1007/s00520-011-1216-7
http://frooyesh.ir/article-1-4382-en.html
https://doi.org/10.1016/j.brs.2011.03.002
https://doi.org/10.1093/annonc/mdq089
https://doi.org/10.1007/s10865-011-9357-1
https://doi.org/10.2147/PRBM.S144907
https://doi.org/10.1007/s10865-007-9130-7
https://doi.org/10.1007/s10865-007-9130-7
https://doi.org/10.1186/s13643-023-02244-y


 Ahmadi et al.                                                                                                            Journal of Adolescent and Youth Psychological Studies 5:2 (2024) 94-104 
 

 103 
E-ISSN: 2981-2526 
 

Regulation Strategies [Research]. Tolooebehdasht, 19(1), 32-
47. https://doi.org/10.18502/tbj.v19i1.2815  

De Raedt, R., Remue, J., Loeys, T., Hooley, J. M., & Baeken, C. 
(2017). The effect of transcranial direct current stimulation of 
the prefrontal cortex on implicit self-esteem is mediated by 
rumination after criticism. Behaviour Research and Therapy, 
99, 138-146. https://doi.org/10.1016/j.brat.2017.10.009  

Dehghani, S., Farhangi, A. H., & Rahmani, M. A. (2022). 
Comparison of the effectiveness of group training to modify 
the parent-child interaction pattern and the stress reduction 
program based on mindfulness on the symptoms of attention 
deficit/hyperactivity disorder and defiant disorder in children 
with attention deficit hyperactivity disorder and oppositional 
defiant disorder [Research]. Journal of Adolescent and Youth 
Psychological Studies, 3(2), 239-254. 
https://doi.org/10.52547/jspnay.3.2.239  

DosSantos, M. F., Love, T. M., Martikainen, I. K., Nascimento, T. 
D., Fregni, F., Cummiford, C., Deboer, M. D., Zubieta, J. K., 
& DaSilva, A. F. (2012). Immediate Effects of tDCS on the μ-
Opioid System of a Chronic Pain Patient [Clinical Case 
Study]. Frontiers in Psychiatry, 3. 
https://doi.org/10.3389/fpsyt.2012.00093  

Eifert, G. H., Forsyth, J. P., Arch, J., Espejo, E., Keller, M., & 
Langer, D. (2009). Acceptance and Commitment Therapy for 
Anxiety Disorders: Three Case Studies Exemplifying a 
Unified Treatment Protocol. Cognitive and Behavioral 
Practice, 16(4), 368-385. 
https://doi.org/10.1016/j.cbpra.2009.06.001  

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  

Flugel Colle, K. F., Vincent, A., Cha, S. S., Loehrer, L. L., Bauer, 
B. A., & Wahner-Roedler, D. L. (2010). Measurement of 
quality of life and participant experience with the 
mindfulness-based stress reduction program. Complementary 
Therapies in Clinical Practice, 16(1), 36-40. 
https://doi.org/10.1016/j.ctcp.2009.06.008  

Fregni, F., Macedo, I. C., Spezia-Adachi, L. N., Scarabelot, V. L., 
Laste, G., Souza, A., Sanches, P. R. S., Caumo, W., & Torres, 
I. L. S. (2018). Transcranial direct current stimulation (tDCS) 
prevents chronic stress-induced hyperalgesia in rats. Brain 
Stimulation: Basic, Translational, and Clinical Research in 
Neuromodulation, 11(2), 299-301. 
https://doi.org/10.1016/j.brs.2017.11.009  

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  

Furer, A., Afek, A., Sommer, A., Keinan-Boker, L., Derazne, E., 
Levi, Z., Tzur, D., Tiosano, S., Shina, A., Glick, Y., Kark, J. 
D., Tirosh, A., & Twig, G. (2020). Adolescent obesity and 
midlife cancer risk: a population-based cohort study of 
2&#xb7;3 million adolescents in Israel. The Lancet Diabetes 
& Endocrinology, 8(3), 216-225. 
https://doi.org/10.1016/S2213-8587(20)30019-X  

Gaillard, H., García-Muse, T., & Aguilera, A. (2015). Replication 
stress and cancer. Nature Reviews Cancer, 15(5), 276-289. 
https://doi.org/10.1038/nrc3916  

Goldin, P., Ziv, M., Jazaieri, H., Hahn, K., & Gross, J. J. (2012). 
MBSR vs aerobic exercise in social anxiety: fMRI of emotion 
regulation of negative self-beliefs. Social Cognitive and 
Affective Neuroscience, 8(1), 65-72. 
https://doi.org/10.1093/scan/nss054  

Gorini, A., Riva, S., Marzorati, C., Cropley, M., & Pravettoni, G. 
(2018). Rumination in breast and lung cancer patients: 
Preliminary data within an Italian sample. Psycho-Oncology, 
27(2), 703-705. https://doi.org/10.1002/pon.4468  

Götze, H., Friedrich, M., Taubenheim, S., Dietz, A., Lordick, F., & 
Mehnert, A. (2020). Depression and anxiety in long-term 
survivors 5 and 10 years after cancer diagnosis. Supportive 
Care in Cancer, 28(1), 211-220. 
https://doi.org/10.1007/s00520-019-04805-1  

Habibi, M. (2019). The effectiveness of mindfulness-based stress 
reduction program training on procrastination and motivation 
to progress in female students. 8(11), 57-66. 
https://frooyesh.ir/article-1-1615-fa.html  

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  

Jafari, A., & Shahabi, S. R. (2017). Effectiveness of mindfulness-
based stress reduction on state/trait anxiety and quality of life 
in women with obesity [Research]. Feyz Medical Sciences 
Journal, 21(1), 83-93. http://feyz.kaums.ac.ir/article-1-3285-
en.html  

Johnson, C. C., Phillips, K. M., & Miller, S. N. (2020). Suicidal 
Ideation among Veterans Living with Cancer Referred to 
Mental Health. Clinical Gerontologist, 43(1), 24-36. 
https://doi.org/10.1080/07317115.2019.1686719  

Keng, S.-L., Smoski, M. J., & Robins, C. J. (2011). Effects of 
mindfulness on psychological health: A review of empirical 
studies. Clinical psychology review, 31(6), 1041-1056. 
https://doi.org/10.1016/j.cpr.2011.04.006  

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  

Khedri, M., Shiralinia, K., & Aslani, K. (2022). Effectiveness of 
Mindful Self-Compassion training on reducing rumination 
and perceived stress in adolescent girls. Quarterly of Applide 
Psychology, 16(2), 223-201. 
https://doi.org/10.52547/apsy.2021.219957.1000  

Kovács, L. N., Takacs, Z. K., Tóth, Z., Simon, E., Schmelowszky, 
Á., & Kökönyei, G. (2020). Rumination in major depressive 
and bipolar disorder – a meta-analysis. Journal of affective 
disorders, 276, 1131-1141. 
https://doi.org/10.1016/j.jad.2020.07.131  

Kumar, G. V., Aghili, S. M., & Zaree, M. (2022). The Effectiveness 
of Mindfulness-Based Stress Reduction Training on 
Adherence to Medication and Proper Food Consumption in 
Patients with Diabetes Type 2. Iranian Journal of Health 
Psychology; Vol, 5(2).  

Lenze, E. J., Hickman, S., Hershey, T., Wendleton, L., Ly, K., 
Dixon, D., Doré, P., & Wetherell, J. L. (2014). Mindfulness-
based stress reduction for older adults with worry symptoms 
and co-occurring cognitive dysfunction. International Journal 
of Geriatric Psychiatry, 29(10), 991-1000. 
https://doi.org/10.1002/gps.4086  

Markaki, M., Tsamardinos, I., Langhammer, A., Lagani, V., 
Hveem, K., & Røe, O. D. (2018). A Validated Clinical Risk 
Prediction Model for Lung Cancer in Smokers of All Ages and 
Exposure Types: A HUNT Study. eBioMedicine, 31, 36-46. 
https://doi.org/10.1016/j.ebiom.2018.03.027  

McCallion, E. A. (2017). Mindfulness-based stress reduction and 
transcranial direct current stimulation as an intervention for 
chronic pain management The University of New Mexico]. 
https://search.proquest.com/openview/fb3a66f274705298a98
95a33166f5bc4/1?pq-origsite=gscholar&cbl=18750 

https://portal.issn.org/resource/ISSN/2981-2526
https://doi.org/10.18502/tbj.v19i1.2815
https://doi.org/10.1016/j.brat.2017.10.009
https://doi.org/10.52547/jspnay.3.2.239
https://doi.org/10.3389/fpsyt.2012.00093
https://doi.org/10.1016/j.cbpra.2009.06.001
https://doi.org/10.1016/j.neuroimage.2013.04.122
https://doi.org/10.1016/j.ctcp.2009.06.008
https://doi.org/10.1016/j.brs.2017.11.009
https://doi.org/10.1016/j.appet.2007.09.016
https://doi.org/10.1016/S2213-8587(20)30019-X
https://doi.org/10.1038/nrc3916
https://doi.org/10.1093/scan/nss054
https://doi.org/10.1002/pon.4468
https://doi.org/10.1007/s00520-019-04805-1
https://frooyesh.ir/article-1-1615-fa.html
https://doi.org/10.1007/s00221-011-2891-9
http://feyz.kaums.ac.ir/article-1-3285-en.html
http://feyz.kaums.ac.ir/article-1-3285-en.html
https://doi.org/10.1080/07317115.2019.1686719
https://doi.org/10.1016/j.cpr.2011.04.006
https://doi.org/10.29252/rph.11.1.25
https://doi.org/10.52547/apsy.2021.219957.1000
https://doi.org/10.1016/j.jad.2020.07.131
https://doi.org/10.1002/gps.4086
https://doi.org/10.1016/j.ebiom.2018.03.027
https://search.proquest.com/openview/fb3a66f274705298a9895a33166f5bc4/1?pq-origsite=gscholar&cbl=18750
https://search.proquest.com/openview/fb3a66f274705298a9895a33166f5bc4/1?pq-origsite=gscholar&cbl=18750


 Ahmadi et al.                                                                                                            Journal of Adolescent and Youth Psychological Studies 5:2 (2024) 94-104 
 

 104 
E-ISSN: 2981-2526 
 

Mir Rajaee, A., Mashhadi, A., Sepehri Shamloo, Z., & Shahidi 
Sales, S. (2017). The Effectiveness of Mindfulness-Based 
Stress Reduction on Perceived Stress, Resilience and Quality 
of Life in Nurses [Applicable]. Journal of nursing education, 
4(5), 1-7. https://doi.org/10.21859/ijpn-04051  

Mohammadzadeh, S., Yousefi, F., Kamali Ardakani, S., 
Moradveisi, B., Seyedi Nasab, S. Z., & Tahazade, S. (2022). 
Investigating the prevalence of depression in children and 
adolescents with cancer admitted to the oncology ward of 
Besat Hospital in Sanandaj [Research]. Shenakht Journal of 
Psychology and Psychiatry, 9(5), 66-76. 
https://doi.org/10.32598/shenakht.9.5.66  

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  

Narimani, M., Pouresmali, A., alizadeh goradel, j., & Mowlaie, M. 
(2017). The effect of trancecranial Direct Current Stimulation 
(tDCS) on reduction of craving, depression and anxiety in 
students with tramadol abuse: Preliminary study [Research]. 
Research on Addiction, 10(40), 87-102. 
http://etiadpajohi.ir/article-1-1115-en.html  

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  

Parsons, E. M., Luebbe, A. M., & Clerkin, E. M. (2017). Testing 
the Relationship Between Social Anxiety Schemas, 
Mindfulness Facets, and State and Trait Social Anxiety 
Symptoms. Mindfulness, 8(6), 1634-1643. 
https://doi.org/10.1007/s12671-017-0738-6  

Powell, C. B., Alabaster, A., Le, A., Stoller, N., Armstrong, M. A., 
& Raine-Bennett, T. (2020). Sexual function, menopausal 
symptoms, depression and cancer worry in women with 
BRCA mutations. Psycho-Oncology, 29(2), 331-338. 
https://doi.org/10.1002/pon.5253  

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

Rahmani, S. (2020). The effect of group mindfulness- based stress 
reduction program and conscious yoga on the quality of life 
and fatigue in patients with multiple Sclerosis. Clinical 
Psychology and Personality, 16(2), 141-150. 
https://doi.org/10.22070/cpap.2020.2865  

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  

Sabouri, M., & Mansouri, A. (2022). The Relationship between 
Stressful Events and Psychological Distress in Women with 
Substance Use Disorder: The Moderating Roles of Resilience 
and Mindfulness [Research]. Research on Addiction, 16(65), 
27-48. https://doi.org/10.52547/etiadpajohi.16.65.27  

Shiozawa, P., Leiva, A. P. G., Castro, C. D. C., da Silva, M. E., 
Cordeiro, Q., Fregni, F., & Brunoni, A. R. (2014). 
Transcranial Direct Current Stimulation for Generalized 
Anxiety Disorder: A Case Study. Biological Psychiatry, 

75(11), e17-e18. 
https://doi.org/10.1016/j.biopsych.2013.07.014  

Smith, B., Metzker, K., Waite, R., & Gerrity, P. (2015). Short-Form 
Mindfulness-Based Stress Reduction Reduces Anxiety and 
Improves Health-Related Quality of Life in an Inner-City 
Population. Holistic Nursing Practice, 29(2), 70-77. 
https://doi.org/10.1097/hnp.0000000000000075  

Sofyan, A., Ramli, M., Sugiyo, S., & Kurniawan, K. (2023). 
Development of Acceptance and Commitment Therapy Group 
Counseling Models and Mindfulness-Based Stress Reduction 
to Reduce Academic Burnout in High School Students. 
COUNS-EDU: The International Journal of Counseling and 
Education, 7(3). https://doi.org/10.23916/0020220736730  

Sun, F., Wang, A., Xue, J., Su, J., Hu, C., & Lu, Q. (2022). The 
mediating effect of psychological capital on the relationship 
between psychological stress and distress among chinese 
nursing students: a cross-sectional study. BMC Nursing, 
21(1), 128. https://doi.org/10.1186/s12912-022-00915-0  

Sun, S., Nardi, W., Loucks, E. B., & Operario, D. (2021). 
Mindfulness-Based Interventions for Sexual and Gender 
Minorities: a Systematic Review and Evidence Evaluation. 
Mindfulness, 12(10), 2439-2459. 
https://doi.org/10.1007/s12671-021-01710-9  

Swartzman, S., Sani, F., & Munro, A. J. (2017). The role of social 
support, family identification, and family constraints in 
predicting posttraumatic stress after cancer. Psycho-
Oncology, 26(9), 1330-1335. 
https://doi.org/10.1002/pon.4304  

Tang, H.-y., Xiong, H.-h., Deng, L.-c., Fang, Y.-x., Zhang, J., & 
Meng, H. (2020). Adjustment Disorder in Female Breast 
Cancer Patients: Prevalence and Its Accessory Symptoms. 
Current Medical Science, 40(3), 510-517. 
https://doi.org/10.1007/s11596-020-2205-1  

Torfiamidpoor, S., Heydarei, A., Makvandi, B., & Bakhtiyarpoor, 
S. (2022). Effect of Mindfulness-based Stress Reduction 
Method on Illness Perception and Rumination in Patients With 
Cancer. Jundishapur Scientific Medical Journal, 21(4), 548-
559. https://doi.org/10.32598/jsmj.21.4.2728  

Vafaye Sisakht, S., & Ramezani, K. (2017). The Effects of 
Transcranial Direct Current Stimulation on Mental Health of 
Veterans with Psychiatric Disorders [Research --- Open 
Access, CC-BY-NC]. The Neuroscience Journal of Shefaye 
Khatam, 5(2), 36-42. 
https://doi.org/10.18869/acadpub.shefa.5.2.36  

Yang, Y., Li, W., Wen, Y., Wang, H., Sun, H., Liang, W., Zhang, 
B., & Humphris, G. (2019). Fear of cancer recurrence in 
adolescent and young adult cancer survivors: A systematic 
review of the literature. Psycho-Oncology, 28(4), 675-686. 
https://doi.org/10.1002/pon.5013  

Yao, L., Xiong, Y., Yuan, F., Luo, Y., Yan, L., & Li, Y. (2022). 
Perceived Stress and Its Impact on the Health Behavior of 
Chinese Residents During the COVID‐19 Epidemic: An 
Internet‐based Cross‐sectional Survey. Health Science 
Reports. https://doi.org/10.1002/hsr2.778  

Zamani‐Alavijeh, F. (2023). The Effect of Educational Intervention 
Based on the Progressively Lowered Stress Threshold 
Extended Model on the Process of Caregiving for People With 
Dementia. Psychogeriatrics. 
https://doi.org/10.1111/psyg.13022  

 

https://portal.issn.org/resource/ISSN/2981-2526
https://doi.org/10.21859/ijpn-04051
https://doi.org/10.32598/shenakht.9.5.66
https://doi.org/10.29252/shefa.8.1.129
http://etiadpajohi.ir/article-1-1115-en.html
https://doi.org/10.3389/fpsyt.2012.00058
https://doi.org/10.1007/s12671-017-0738-6
https://doi.org/10.1002/pon.5253
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/10.22070/cpap.2020.2865
http://ijnv.ir/article-1-998-en.html
https://doi.org/10.52547/etiadpajohi.16.65.27
https://doi.org/10.1016/j.biopsych.2013.07.014
https://doi.org/10.1097/hnp.0000000000000075
https://doi.org/10.23916/0020220736730
https://doi.org/10.1186/s12912-022-00915-0
https://doi.org/10.1007/s12671-021-01710-9
https://doi.org/10.1002/pon.4304
https://doi.org/10.1007/s11596-020-2205-1
https://doi.org/10.32598/jsmj.21.4.2728
https://doi.org/10.18869/acadpub.shefa.5.2.36
https://doi.org/10.1002/pon.5013
https://doi.org/10.1002/hsr2.778
https://doi.org/10.1111/psyg.13022

	1. Introduction
	2. Methods and Materials
	2.1. Study Design and Participants
	2.2. Measures
	2.2.1. Stress
	2.2.2. Rumination

	2.3. Interventions
	2.3.1. tDCS
	2.3.2. Mindfulness-Based Stress Reduction Program

	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

