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Abstract

Background: The emotional challenges faced by divorced women can significantly affect their mental well-being. This study 
aimed to evaluate the effectiveness of  Transcranial Direct Current Stimulation (tDCS) and hypnotherapy on rumination, self-
compassion, and quality of  life in divorced women.
Method: This quasi-experimental study used a pre-test, post-test, and control group design. The statistical population consisted 
of  divorced women visiting counseling centers in Ardabil, Iran in 2024. A total of  45 divorced women were selected through 
convenience sampling. The study participants were randomly assigned to three groups, each consisting of  15 individuals: tDCS, 
hypnotherapy, and control groups. Each intervention group underwent eight weekly individual sessions. Data collection included 
the Ruminative Responses Scale (RRS), Self-Compassion Scale (SCS), and the Short Form Health Survey (SF-36). Data were 
analyzed using analysis of  covariance (ANCOVA) and Tukey’s post hoc test at a significance level of  0.05 using SPSS version 27.
Results: After controlling the pre-test effects and ensuring that demographic characteristics were homogeneous and non-significant, 
the post-test scores for rumination, self-compassion, and quality of  life in the tDCS group were 53.67±7.65, 65.27±11.07, and 
52.80±9.53, respectively. In the hypnotherapy group, these scores were 44.93±3.92, 75.47±9.16, and 58.73±9.51, respectively. 
The control group had post-test scores of  61.73±5.87, 54.40±10.40, and 39.40±10.89. Tukey’s post hoc test confirmed that both 
tDCS and hypnotherapy significantly affected the dependent variables (P<0.001), with hypnotherapy having a greater impact 
than tDCS.
Conclusions: The findings showed that although both tDCS and hypnotherapy interventions had significant effects on all three 
dependent variables, the hypnotherapy intervention demonstrated a more substantial and meaningful positive effect compared 
with transcranial direct current stimulation.
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1. Introduction

Divorce is one of the most challenging and 
stressful events in life, significantly impacting 
individuals’ psychological, social, and emotional 
well-being (1). It is particularly difficult for women, 
who often face heightened social and cultural 
pressures in many societies, including Iran 
(2). Divorced women often face emotional and 
psychological struggles, leading to mental health 
issues like anxiety, helplessness, and depression, 
which can impact their overall well-being (3). The 
emotional and psychological balance of family 
members is often disrupted by divorce, and for 
women, these disruptions are more intricate due 

to their emotional characteristics and societal 
expectations (1). Among these challenges, 
rumination is a common response, acting as a 
psychological stressor that worsens emotional 
struggles and impairs problem-solving, playing a 
key role in understanding the psychological impacts 
of divorce (4). Repetitive and intrusive thoughts 
that often dwell on the negative aspects of an event 
are characteristic of rumination as a cognitive 
process (5). Among divorced women, rumination 
can intensify due to the stressful nature of divorce 
and its associated pressures (1). Research indicated 
that rumination not only directly contributes to 
the exacerbation of psychological disorders like 
depression and anxiety but also disrupts overall 
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functioning by impairing cognitive-emotional 
abilities (6). In divorced women, rumination often 
entails dwelling on past failures, worrying about 
the future, and feelings of guilt or self-blame. 
These processes hinder the acceptance of reality 
and the path toward recovery (7). Addressing 
negative cognitive and emotional patterns requires 
fostering positive traits like self-compassion, 
which can mitigate psychological harm post-
divorce and improve quality of life. Divorce often 
leads to significant psychological challenges, 
with rumination being a common response. 
Rumination, the repetitive focus on negative 
aspects of an event, can worsen emotional struggles 
and hinder problem-solving (1). In divorced 
women, this process is amplified by the stress of 
divorce, contributing to psychological disorders 
like depression and anxiety (1). To counteract 
these effects, self-compassion plays a crucial role. 
By treating oneself kindly during tough times, 
self-compassion helps reduce psychological harm 
and improves overall well-being (8). This positive 
trait acts as a protective factor against divorce-
related stress, enhancing emotional regulation and 
fostering resilience (9). Additionally, addressing 
rumination and promoting self-compassion are 
essential for improving the quality of life in divorced 
women, as these factors significantly impact their 
emotional recovery and life satisfaction (10).

Various interventions, including transcranial 
direct current stimulation (tDCS), have been 
proposed to improve the psychological state and 
quality of life of divorced women. tDCS is a non-
invasive method that uses mild electrical currents 
to stimulate specific brain areas, potentially 
affecting rumination, self-compassion, and quality 
of life. Research showed that tDCS can modulate 
neural activity in brain regions like the dorsolateral 
prefrontal cortex (DLPFC), which are linked to 
rumination and emotional regulation. Stimulating 
these areas can enhance cognitive-emotional 
functions and improve the ability to manage 
negative thoughts (1, 11). Due to its minimally 
invasive nature and ease of implementation, tDCS 
has gained attention as an innovative tool for 
managing psychological problems (12). Studies 
also supported the efficacy of tDCS in improving 
rumination, self-compassion, and quality of 
life (13). For example, Noroozi Homayoon and 
colleagues (14) demonstrated that cognitive-
emotional regulation training combined with 

tDCS had a positive and significant effect on 
emotional regulation difficulties, rumination, and 
quality of life in divorced women. Additionally, 
the results of Esht and co-workers (15) indicated 
that tDCS significantly improved quality of 
life and mental health among stroke survivors. 
Similarly, Yavari and colleagues (16) showed that 
tDCS could enhance psychological processes and 
ultimately promote mental health by increasing 
self-compassion and reducing rumination.

Another intervention believed to impact the 
improvement of rumination, self-compassion, and 
quality of life is hypnotherapy (17). Hypnotherapy 
involves using psychological techniques such as 
relaxation and suggestion to access unconscious 
thoughts and feelings (18). By reducing psychological 
tension and increasing self-awareness, tDCS 
can improve self-compassion and quality of life. 
Similarly, hypnotherapy helps alleviate divorce-
related psychological effects by promoting positive 
thoughts and reducing negative thought patterns 
(19). Studies showed the efficacy of hypnotherapy in 
improving rumination, self-compassion, and quality 
of life. For instance, Khazraee and colleagues (20) 
demonstrated that mindful hypnosis significantly 
enhanced self-compassion and psychological well-
being in women with major depressive disorder. 
Similarly, Sharma and Tiwari (21) reported that 
hypnosis had a significant positive effect on 
improving psychological health. Moreover, Menon 
and Baghat (22) found that hypnosis serves as an 
integrative treatment in reducing psychological 
problems, increasing self-compassion, and 
enhancing quality of life. Divorce is a complex, 
multidimensional issue with significant effects on 
women’s mental, social, and physical well-being, 
particularly in societies like Iran, where cultural 
pressures are intensified. Psychological challenges 
such as depression, anxiety, and rumination are 
common, and traditional treatments like counseling 
have had limited success. There is a gap in research 
regarding innovative interventions like tDCS 
and hypnotherapy for addressing divorce-related 
psychological issues. This study aimed to compare 
the effectiveness of tDCS and hypnotherapy in 
reducing rumination, enhancing self-compassion, 
and improving the quality of life in divorced 
women in Ardabil, Iran where high divorce rates 
are impacting women’s well-being. The study 
sought to fill the gap in existing literature and offer 
innovative solutions for this population.
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2. Methods

This study employed a quasi-experimental design 
with pre-test, post-test, and a control group. The 
statistical population included all divorced women 
who visited counseling centers in Ardabil, Iran in 
2024. The sampling process was carried out by the 
lead researcher in collaboration with staff at the 
counseling centers. The participants were selected 
from those who visited these centers during the 
recruitment period, based on initial screening and 
eligibility assessments conducted by the counselors. 
Eligibility criteria were verified through structured 
interviews and case histories. The final sample 
was randomly assigned to three groups using a 
randomized block design. The random allocation 
process used random sequences generated for each 
block to ensure balanced distribution across the 
groups and minimize bias. This approach ensured 
an equal number of participants in each group and 
reduced allocation bias.

The sample size was determined based on 
a power analysis using G*Power software for 
ANCOVA, an alpha level of 0.05, and a power of 
0.80. The sample size calculation was performed 
for the primary outcome variable, rumination 
responses, based on effect sizes reported in a 
study by Noroozi Homayoon and co-workers in 
2025 (1). The analysis indicated that a total of 45 
participants (15 per group) would be sufficient 
to detect statistically significant differences 
between groups. This sample size also aligns with 
prior research (1) using ANCOVA for similar 
interventions, ensuring adequate statistical power 
while maintaining feasibility in participant 
recruitment. This study included 45 participants 
who were randomly assigned to three groups: 
two experimental groups (hypnotherapy and 
tDCS) and one control group. Each group 
consisted of 15 individuals. The participant flow, 
including eligibility assessment, exclusions, and 
group assignments, is illustrated in Figure 1.  

Figure 1: The figure shows the CONSORT flow diagram of the study.
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The inclusion criteria were: female gender; 
maximum of two years since the legal divorce 
before receiving the intervention; age range of 25 to 
40 years; obtaining relevant scores on preliminary 
screening assessments; absence of psychotic traits 
based on case history; no metallic objects in the 
body or head and no intracranial implants; no 
history of traumatic brain injury or symptoms 
of dementia; no psychiatric medications (at least 
one month before the intervention); no history 
of epilepsy or head trauma; minimum education 
level of a high school diploma; and willingness 
to participate in the study. The participants were 
initially screened by professional counselors at 
the centers to determine eligibility based on these 
criteria. The exclusion criteria were: unwillingness 
to continue participation or missing more than two 
intervention sessions. Additionally, participants 
showing adverse reactions during the interventions 
were excluded to maintain safety and reliability 
of the study. The participants were assured of 
confidentiality and anonymity. Information 
regarding the intervention framework, mechanism 
of action, and potential side effects was provided 
to participants and their guardians, and their 
questions were addressed. The study was conducted 
over a 12-week period, with interventions starting 
one week after recruitment and pre-test data 
collection. All sessions were conducted in private 
rooms within the counseling centers to ensure 
comfort and confidentiality.

Before the interventions, participants were 
asked to complete questionnaires on rumination 
responses, self-compassion, and quality of life. The 
participants in the hypnotherapy group attended 
eight individual sessions lasting 50 minutes each, 
held weekly. These sessions used Ericksonian 
techniques focusing on relaxation, visualization, 
and restructuring negative thought patterns. The 
mean±SD for rumination responses in this group 
was 61.47±4.642, for self-compassion 54.87±7.671, 
and for quality of life 37.80±8.858. The participants 
in the tDCS group underwent eight 30-minute 
sessions, also held weekly. Prior to attaching the 
electrodes, the target area was cleansed with 
saline solution to enhance conductivity. The 
electrodes used had a diameter of 5 cm, and a 
current intensity of 2 mA was applied, with the 
anode electrode placed over the F3 area and the 
cathode over the F4 area. Sessions were supervised 
by a trained technician at the counseling centers 
in Ardabil, Iran that collaborated with our 

study to ensure proper application of tDCS and 
adherence to safety protocols. In the tDCS group, 
the mean±SD for rumination responses were 
61.20±5.784, for self-compassion: 56.07±9.838, and 
for quality of life: 39.87±8.634. After completing 
the intervention programs, participants were 
asked again to complete the same scales measuring 
rumination responses, self-compassion, and 
quality of life. The control group, which did 
not receive any intervention, showed mean±SD 
scores of 62.67±4.030 for rumination responses, 
55.47±8.626 for self-compassion, and 41.00±9.584 
for quality of life. Post-intervention feedback was 
also collected to assess participants’ experiences 
and satisfaction with the process. Analysis of the 
data was conducted using univariate analysis of 
covariance (ANCOVA) to compare the effects of the 
three groups (hypnotherapy, tDCS, and control). 
ANCOVA was chosen to control for potential pre-
test differences between groups and to examine 
the effects of the interventions on rumination 
responses, self-compassion, and quality of life. 
The assumptions for ANCOVA were tested and 
met. These assumptions included normality using 
the Shapiro-Wilk test, homogeneity of variance 
matrices with Levene’s test and the Chi-square test 
was applied to assess the demographic homogeneity 
of the groups in terms of variables such as age, 
education level, and employment status, ensuring 
the observed effects were due to the interventions 
and not demographic between groups. After 
controlling for pre-test effects, ANCOVA was 
conducted at a significance level of 0.05. To further 
explore significant results, post-hoc comparisons 
with Bonferroni adjustments were performed to 
identify group differences. The collected data were 
analyzed using SPSS version 27 at a significance 
level of (P< 0.05).

2.1. Instruments

2.1.1. Ruminative Responses Scale (RRS): To 
measure rumination, the Ruminative Responses 
Scale (RRS) created by Nolen-Hoeksema and 
Morrow (23) was employed. This scale consists of 
22 items rated on a 4-point Likert scale (1=never to 
4=always) and assesses the tendency of individuals 
to engage in repetitive, negative thinking during 
negative emotional states. The scale includes two 
major dimensions: Brooding and Reflection. It has 
been extensively used in research on depression 
and anxiety, demonstrating strong psychometric 
properties, with Cronbach’s alpha ranging from 
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0.83 to 0.86 across studies. In domestic studies, this 
coefficient has been found between 0.88 and 0.92 
(24). The concurrent validity of the questionnaire 
was supported by a significant correlation of 
0.55 with the Beck Depression Inventory. The 
Rumination Response Questionnaire was first 
standardized in Iran by Bagherinezhad and co-
workers, who reported a Content Validity Index 
(CVI) of 0.84 and a Content Validity Ratio (CVR) of 
0.86. Additionally, the Cronbach’s alpha coefficient 
for the scale was reported as 0.84, indicating 
satisfactory validity (25). In the present study, the 
overall scale showed a Cronbach’s alpha of 0.82.

2.1.2. Self-Compassion Scale (SCS): To assess 
self-compassion, the Self-Compassion Scale 
developed by Neff (26) was used. This instrument 
comprises 26 items scored on a 5-point Likert scale 
(1=rarely to 5=almost always). The questionnaire 
evaluates six dimensions of self-compassion: Self-
Kindness, Self-Judgment, Common Humanity, 
Isolation, Mindfulness, and Over-Identification. 
Scoring involves calculating the mean scores 
for each dimension as well as an overall score 
representing the individual’s general level of self-
compassion. The scale has been widely used in 
positive psychology research and mindfulness-
based therapeutic interventions. Studies reported 
Cronbach’s alpha values ranging from 0.75 to 0.95 
for this tool (26). In domestic research, for instance, 
Khosravi and colleagues (27) reported a Cronbach’s 
alpha of 0.86 for the total scale. In the present study, 
this coefficient was calculated as 0.89. Azizi and 
colleagues determined that the Persian version of 
the scale had a Content Validity Ratio (CVR) of 0.92 
and a Content Validity Index (CVI) of 0.90 (28).

2.1.3. Short Form Health Survey (SF-36): To 
assess quality of life, the Short Form Health Survey 
(SF-36) developed by Ware (29) was used. This 
questionnaire consists of 36 items and evaluates 
eight main dimensions of quality of life: Physical 
Functioning, Role Limitations Due to Physical 
Problems, Bodily Pain, General Health, Energy/
Fatigue, Social Functioning, Role Limitations 
Due to Emotional Problems, and Mental Health. 
Responses are collected on a multi-level Likert 
scale (varying for each dimension), and the scores 
for each dimension are converted to a range of 
0 to 100, with higher scores indicating better 
quality of life. The psychometric properties of 
this tool have been widely validated in various 
studies, with internal consistency Cronbach’s 

alpha values ranging from 0.70 to 0.95. This tool 
has been extensively used in international and 
interdisciplinary medical and psychological 
research. For example, Banihashmiyan and co-
workers (30) reported test-retest reliability and 
internal consistency coefficients above 0.80. In the 
present study, the Cronbach’s alpha for the total 
scale was calculated as 0.83. The Content Validity 
Index (CVI) of the questionnaire was found to 
be 0.83 in the Iranian population, confirming 
its validity (31). The questionnaire’s validity and 
reliability were initially assessed in a sample of 
4,163 individuals aged 15 and above, with the 
majority being married. The Content Validity 
Ratio (CVR) across the eight dimensions ranged 
from 0.77 to 0.95, with the exception of the vitality 
dimension, which had a CVR of 0.65. These results 
validated the Iranian version of the questionnaire 
as a reliable and valid tool for assessing quality of 
life in the general population  (32). Additionally, 
the Cronbach’s alpha for the overall questionnaire 
was 0.80, indicating good internal consistency.

2.2. Intervention

2.2.1 Transcranial Direct Current Stimulation 
(tDCS) Intervention: tDCS is a technique that 
allows for external manipulation of the human brain 
in a safe, non-invasive manner without the need for 
neurosurgery. In this study, the NEUROSTIM-2 
dual-channel device, manufactured by Medinatab, 
was used for transcranial direct current stimulation. 
This device provides two independent power 
sources, enabling the use of two separate cathode 
electrodes and two separate anode electrodes, 
which increase cortical excitability. The device’s 
output current intensity can be adjusted within 
the range of 0.1 to 2 mA (33). To prevent chemical 
reactions caused by electrode contact with the skin, 
the carbon-based electrodes were covered with 
sponges soaked in a 0.9% sodium chloride solution 
at the point of contact. The protocol is described in 
detail in Table 1.

2.2.2. Ericksonian hypnotherapy intervention: 
The intervention followed an eight-session protocol 
aimed at reducing rumination, enhancing self-
compassion, and improving quality of life. The 
protocol integrated indirect suggestion, metaphor, 
and storytelling, in alignment with the principles 
established by Erickson (34). The focus was on 
fostering adaptive coping mechanisms, enhancing 
self-compassion, and reducing rumination.  



211Women. Health. Bull. 2025; 12(3)

Effectiveness of transcranial direct current stimulation versus hypnotherapy

This approach was grounded in Erickson’s own 
work and further elaborated by Zeig (35), providing 
a flexible framework that could be tailored to 
individual client needs. The protocol is described 
in detail in Table 2.

2.3. Statistical Analysis

The data were analyzed using SPSS version 27. 
To examine group differences in post-test scores, 
adjusting for baseline values, an Analysis of 

Covariance (ANCOVA) was performed for each 
dependent variable (rumination, self-compassion, 
and quality of life). The assumptions for ANCOVA, 
including normality, homogeneity of variance, 
and homogeneity of covariance, were tested 
using appropriate statistical tests (Kolmogorov-
Smirnov, Levene’s, and Box’s M tests). Chi-square 
tests were also used to assess the homogeneity of 
demographic variables (age, education level, and 
employment status) across the groups. Paired t-tests 
were conducted to compare pre-test and post-test 

Table 1: Description of Transcranial Direct Current Stimulation intervention sessions
DescriptionSessions
Introduction to tDCS therapy, including an explanation of the procedure, its purpose, and the potential effects on mental 
clarity and emotional well-being. This session helped participants become familiar with the intervention, fostering initial 
comfort and engagement.

First

Baseline stimulation was applied, targeting areas associated with cognitive processing and emotional regulation. Participants 
were encouraged to relax and reflect on positive thoughts to reduce rumination.

Second

Continued stimulation with a focus on promoting relaxation. Participants were guided to concentrate on self-soothing 
strategies, indirectly enhancing self-compassion and reducing stress-induced rumination.

Third

Emphasis on cognitive clarity, with participants engaging in light mental tasks during stimulation to improve focus and 
reduce intrusive, ruminative thoughts.

Fourth

Stimulation sessions began focusing on emotional regulation exercises, helping participants address negative self-perceptions 
and fostering an improved sense of self-compassion.

Fifth

Integration of mindfulness principles during tDCS, encouraging participants to remain present and aware. This session 
aimed to strengthen both self-compassion and overall quality of life.

Sixth

Continued tDCS application with exercises to reinforce resilience and reduce persistent rumination. This session focused on 
equipping participants with strategies to maintain emotional balance.

Seventh

Final stimulation session, with a reflective focus on personal progress in reducing rumination, enhancing self-compassion, 
and improving overall quality of life.

Eighth

tDCS: Transcranial Direct Current Stimulation

Table 2: Description of Ericksonian hypnotherapy intervention sessions
DescriptionSessions
Introduction and Rapport Building: The therapist introduced the concept of Ericksonian hypnotherapy, outlined the 
eight-session protocol, and addressed the client’s questions. Relaxation techniques were used to create comfort and a safe 
environment. This session focused on building rapport and making the client feel at ease for future work.

First

Exploring the Present and Strengthening Positivity: The therapist helped the client reflect on their challenges while 
encouraging them to identify personal strengths. Relaxation and visualization techniques were introduced to foster openness 
and calmness. The session set the stage for addressing deeper emotional concerns.

Second

Addressing Ruminative Thoughts: Using indirect suggestions and metaphors, the therapist helped the client recognize and 
disrupt cycles of repetitive negative thoughts. Techniques were applied to redirect attention from self-defeating thoughts to 
more balanced, actionable thinking, reducing emotional distress.

Third

Developing Self-Compassion: The therapist used guided imagery and metaphors to help the client develop kindness towards 
themselves. Negative self-beliefs were reframed, and the client was encouraged to recognize their inherent value. The session 
aimed at promoting healing and self-acceptance.

Fourth

Reframing Negative Thoughts: Therapist used reframing techniques to help the client reinterpret negative experiences in a 
more empowering light. Metaphors and confusion strategies were employed to break rigid thought patterns and cultivate a 
growth mindset.

Fifth

Enhancing Quality of Life: Therapist guided the client through a visualization of their ideal future, focusing on achievable 
goals. The session emphasized joy, meaning, and empowering the client to take steps toward a fulfilling life.

Sixth

Reinforcing Positive Changes: Therapist reviewed the client’s journey, emphasizing the positive changes made. Relaxation 
and visualization exercises helped strengthen the client’s ability to maintain these changes. The session aimed at boosting 
confidence and readiness to apply the tools learned independently.

Seventh

Consolidating Gains and Preparing for Independence: Therapist reviewed the entire therapy process, celebrating the client’s 
growth. Future-oriented strategies were discussed, and the therapist affirmed the client’s ability to thrive beyond therapy. The 
session focused on preparing the client for independence while maintaining the progress made.

Eighth
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scores within each group. Tukey’s post hoc test 
was applied to compare the groups pairwise, given 
equal sample sizes.

3. Results

The findings were based on the analysis of 
45 divorced women from Ardabil, Iran. Table 3 
presents participants’ demographic information, 
including age, education level, and employment 
status. Chi-square tests confirmed no significant 

differences between the groups in age (χ²=0.210, 
P=0.995), education level (χ²=2.939, P=0.816), and 
employment status (χ²=0.711, P=0.701), indicating 
that any observed differences in outcomes are 
attributable to the interventions rather than 
demographic factors.

Table 4 provides descriptive statistics, including 
means, standard deviations, and significance 
indicators for within-group and between-group 
comparisons. The results showed that both 

Table 3: Demographic characteristics of participants
P valueχ2ControlTranscranial direct 

current stimulation
HypnotherapyDemographic

characteristics
PercentageAbundancePercentageAbundancePercentageAbundance

0/7010/71146/7760946/77HousekeeperJob
53/3840653/38Employed

0/8162/93913/3226/74203DiplomaEducation
46/7746/7753/38BSc
40626/7426/74MSc+

0/9950/21040640646/7725 to 30Age
33/3533/3426/7430 to 35
26/7426/7526/7435 to 40

BSc: Bachelor of Science; MSc: Master of Science

Table 4: Mean±SD of pre-test and post-test for Ruminative Responses, Self-Compassion and Quality of life
P value
(between group)

ControlTranscranial direct 
current stimulation

HypnotherapyPhasesVariables

Mean±SDMean±SDMean±SD
0.68262.67±4.03061.20±5.78461.47±4.642Pre-testRuminative Responses
0.00161.73±5.87353.67±7.65044.93±3.918Post-test

0/3800/0010/001P value (within group)
0/93255.47±8.62656.07±9.83854.87±7.671Pre-testSelf-Compassion
0.00154.40±10.40565.27±11.07475.47±9.156Post-test

0/2820/0010/001P value (within group)
0/62041.00±9.58439.87±8.63437.80±8.858Pre-testQuality of life
0.00139.40±10.89452.80±9.53358.73±9.513Post-test

0/2170/0010/001P value (within group)
SD: Standard Deviation

Table 5: Results of paired comparisons of research variables (Post-test phase)
Comparison of 
adjusted mean 
difference

P valueStandard error
(SE)

Mean difference
(MD)

Comparison group

-0.790.0012.195-16.80Hypnotherapy - ControlRuminative 
Responses -0.20.00202.195-8.07Transcranial direct current stimulation - Control

-0.410.0012.1958.73Transcranial direct current stimulation - Hypnotherapy
0.090.0013.74021.07Hypnotherapy - ControlSelf-

Compassion 0.840.0163.74010.87Transcranial direct current stimulation - Control
-0.690.0253.740-10.20Transcranial direct current stimulation - Hypnotherapy
0.710.0013.65219.33Hypnotherapy - ControlQuality of life
-0.560.0023.65213.40Transcranial direct current stimulation - Control
-0.330.0403.652-5.93Transcranial direct current stimulation - Hypnotherapy

SE: Standard Error
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intervention groups had significant improvements 
in all three dependent variables (rumination, self-
compassion, and quality of life) from pre-test to 
post-test. Intervention effects were also significantly 
different at the post-test stage.

Paired t-tests confirmed that both interventions 
were effective in improving all dependent variables. 
Tukey’s post hoc test results (Table 5) further 
indicated that while both interventions were 
beneficial, the hypnotherapy-based intervention 
demonstrated significantly greater effectiveness 
compared with the tDCS-based intervention across 
all three dependent variables (Table 3).

To compare the groups pairwise, Tukey’s post 
hoc test was used due to equal sample sizes, and 
the results are displayed in Table 5. The findings 
indicated that, although both interventions were 
effective on all three dependent variables, the 
hypnotherapy-based intervention demonstrated 
significantly greater effectiveness compared with 
the tDCS-based intervention across all three 
dependent variables.

4. Discussion

The aim of the present study was to compare 
the effectiveness of transcranial direct current 
stimulation (tDCS) and hypnotherapy on 
rumination, self-compassion, and quality of life in 
divorced women. The results of the first hypothesis 
indicated that tDCS had a positive and significant 
impact on rumination, self-compassion, and 
quality of life in divorced women. These findings 
aligned with the previous studies (1, 13, 15, 16).

To explain these results, it can be stated that 
tDCS, by applying low-intensity electrical currents 
to specific brain regions, facilitates the regulation 
of cortical activity and the reorganization of neural 
networks. This process, particularly in brain areas 
associated with cognitive and emotional regulation, 
such as the dorsolateral prefrontal cortex (DLPFC) 
and the anterior cingulate cortex (ACC), leads to 
a reduction in rumination. Rumination, which 
involves the fixation of negative, maladaptive 
thoughts, can be disrupted through the reduction 
of hyperactivity in these regions, allowing 
individuals to break free from negative thought 
cycles and focus on more adaptive cognitive 
strategies. Furthermore, the modulation of DLPFC 

and ACC activity plays a critical role in enhancing 
emotional regulation and decreasing stress 
reactivity. Regarding self-compassion, the effects 
of tDCS are likely due to its influence on networks 
related to empathy, self-awareness, and emotional 
self-regulation, particularly in areas like the medial 
prefrontal cortex (mPFC) and regions involved in 
social cognition (36). The stimulation of these areas 
promotes self-compassion by reducing excessive 
self-criticism, fostering emotional resilience, and 
improving one’s ability to manage post-divorce 
challenges such as feelings of isolation and 
worthlessness (36). Enhanced self-compassion, as a 
core psychological resource, contributes to greater 
emotional well-being and can alleviate symptoms 
of anxiety and depression. Overall, tDCS offers a 
non-invasive and effective intervention for divorced 
women facing emotional, social, and economic 
stressors. It works in conjunction with other 
psychological approaches to improve quality of life 
by enhancing cognitive and emotional regulation. 
The long-term benefits of tDCS in mitigating 
the negative impacts of past experiences and 
fostering new adaptive coping mechanisms further 
underscore its potential as a valuable therapeutic 
tool in the context of post-divorce psychological 
health (36). By stimulating brain areas such as the 
DLPFC, ACC, and mPFC, tDCS enables divorced 
women to better manage their emotional and 
cognitive responses, thereby improving their 
capacity to engage in daily activities, rebuild social 
relationships, and ultimately enhance their overall 
life satisfaction (37).

The results of the second hypothesis also 
indicated that hypnotherapy had a positive and 
significant impact on rumination, self-compassion, 
and quality of life in divorced women. These 
findings were consistent with previous studies (17, 
20-22). To explain these results, it can be stated 
that hypnotherapy, by creating a changed state 
of consciousness, enables individuals to distance 
themselves from negative mental and emotional 
patterns and move toward constructive cognitive 
processing and positive emotional regulation. 
Regarding rumination, hypnotherapy can disrupt 
negative thought cycles and facilitate cognitive 
restructuring by accessing the unconscious and 
changing underlying maladaptive beliefs (38). This 
cognitive restructuring often occurs through the 
induction of positive suggestions and activation of 
brain networks related to relaxation, such as the 
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default mode network, while reducing hyperactivity 
in stress-related areas, such as the amygdala (38).

In addition, hypnotherapy can play an important 
role in enhancing self-compassion. Through 
targeted suggestions, individuals are encouraged to 
let go of self-critical and harsh attitudes, replacing 
them with acceptance and self-empathy (39). This 
process, associated with the activation of neural 
systems linked to empathy and self-regulation in 
the medial prefrontal cortex and cingulate regions 
of the brain, can support divorced women in coping 
with the psychological and emotional pressures 
following divorce. Hypnotherapy also reduces 
excessive self-criticism and fosters positive attitudes 
toward oneself and life experiences by boosting 
self-confidence and increasing the sense of control 
over one’s life. Regarding quality of life, the impact 
of hypnotherapy can be attributed to its combined 
effects on reducing stress, improving emotional 
regulation, and increasing the ability to face life 
challenges. Through enhancing mindfulness 
skills, hypnotherapy helps divorced women focus 
on the present moment, rather than dwelling on 
the past or worrying about the future, which can 
lead to improved life satisfaction. Additionally, by 
reducing negative psychological symptoms such 
as anxiety and depression, hypnotherapy creates 
a space for psychological and social growth, 
which can enhance social relationships and 
increase feelings of belonging to the surrounding 
environment. Overall, the impact of hypnotherapy 
in creating lasting changes in the psychological 
and neural systems related to emotional, cognitive, 
and social regulation provides a comprehensive 
explanation for the positive findings of this study 
(40). This method, as a complementary therapeutic 
intervention, can serve as an empowering tool for 
vulnerable groups such as divorced women to cope 
with life’s challenges.

4.1. Limitations

Like many other studies, this research faced 
several limitations. One of the main limitations 
was related to the execution of the interventions. 
The implementation of both tDCS and 
hypnotherapy required a high level of technical 
expertise and precise control over the conditions, 
which presented practical challenges. These 
challenges included maintaining the consistency 
of the interventions across participants, ensuring 
standardized procedures, and addressing the need 

for individualized adjustments for each participant. 
Additionally, the study was limited by the difficulty 
of accessing the target population, as recruiting 
divorced women in Ardabil, Iran posed logistical 
barriers, such as the geographic spread of potential 
participants and societal stigmas surrounding 
divorce. Moreover, the sample was drawn 
exclusively from one geographic region, which 
limits the external validity and generalizability 
of the findings to other regions with different 
cultural, social, and economic contexts. These 
execution-related challenges, combined with 
limited access to the target population, may have 
impacted both the consistency of the interventions 
and the applicability of the results to broader, more 
diverse groups .To address the study’s limitations, 
future research should expand the sample to 
include divorced women from diverse geographical 
regions, social, and cultural backgrounds, allowing 
for a more comprehensive understanding of tDCS 
and hypnotherapy’s effectiveness across various 
contexts. Longitudinal studies examining the 
lasting effects of these interventions on rumination, 
self-compassion, and quality of life are essential 
to evaluate the sustainability of their benefits. 
Additionally, diversifying the sample by including 
participants from different demographic groups 
will provide insights into how these interventions 
impact various subgroups of divorced women. 
Addressing logistical challenges in recruitment 
and ensuring the standardization of intervention 
protocols, particularly for tDCS, are critical for 
minimizing inconsistencies. Lastly, adapting 
interventions to cultural norms surrounding 
divorce in specific regions will enhance their 
relevance and acceptance.

5. Conclusions

The study results revealed that both tDCS and 
hypnotherapy have positive and significant effects 
on rumination, self-compassion, and quality 
of life in divorced women. These interventions, 
while effective on their own, can complement 
each other and serve as valuable psychological 
tools for divorced women facing emotional 
challenges. Expanding the sample to other regions, 
exploring long-term effects, and diversifying the 
study population are recommended for future 
research. Practical recommendations include 
offering training programs that incorporate these 
modern methods to improve the quality of life for  
divorced women.
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