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Objective: This study aimed to examine the impact of mindfulness training on 
experiential avoidance, self-compassion, and certain physiological indices in 
women diagnosed with breast cancer. 
Method: This applied research was conducted as a quasi-experimental study with 
a pre-test, post-test, and control group design. The population included all women 
with stage 1 and 2 breast cancer who were under medical care after completing 
chemotherapy or radiotherapy at Shahid Tajrish Hospital in 2020-2021. A 
convenience sampling method was used to select 40 female breast cancer patients, 
who were equally divided into an experimental group (20 participants) and a 
control group (20 participants). Data were collected using the Neff's Self-
Compassion Scale (Neff, 2003), the Bond et al.'s Experiential Avoidance 
Questionnaire (2011), and physiological indices. Mindfulness training, based on 
the protocol by Lengacher et al. (2019), consisted of 8 sessions of 90 minutes each 
for the experimental group, while the control group received no intervention. Data 
were analyzed using covariance analysis. 
Findings: The results indicated that mindfulness training significantly increased 
self-compassion (F = 6.35, p < .05) and decreased experiential avoidance (F = 
4.75, p < .05) in women with breast cancer. Additionally, the training significantly 
reduced cortisol levels (F = 7.38, p < .05), but did not have a significant effect on 
the concentrations of IL-6 (F = 0.83, p > .05) and CRP (F = 0.04, p > .05). 
Conclusion: Considering the current findings, it can be said that mindfulness 
training is effective in improving the psychological condition and reducing stress 
in women with breast cancer. 
Keywords: Mindfulness, experiential avoidance, self-compassion, breast cancer 

1. Introduction 

he International Agency for Research on Cancer, a 
part of the World Health Organization, estimated in 

2018 that breast cancer is the most common type of cancer 

among women and annually affects 1.2 million individuals, 
and it is the leading cause of cancer-related deaths among 
women. In 2018, 627,000 women died from breast cancer, 
accounting for 15% of all cancer deaths (Tung & Garber, 
2022; Valente et al., 2023).  
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Recent attention in the field of health psychology has 
been given to psychological constructs such as self-
compassion (Gonzalez-Hernandez, 2018) and experiential 
avoidance (Miller, 2011). These constructs have recently 
been integrated into cancer-related concepts (Przezdziecki, 
2016). Neff (2003) defines self-compassion as a three-
component construct involving self-kindness versus self-
judgment, common humanity versus isolation, and 
mindfulness versus over-identification (Janbozorgi et al., 
2020). Findings suggest that individuals with high self-
compassion experience a delayed onset of breast cancer and 
lower levels of arousal (Birnie, 2010; Wasylkiw, 2012). 
Therefore, self-compassion could provide a necessary 
foundation for psychological status changes in these 
individuals. Self-compassion is defined as dealing with 
suffering, harm, and self-helping attitudes towards 
alleviating one's own difficulties (Wren, 2012). High self-
compassion is associated with psychological well-being and 
protects against stress by accepting vulnerable feelings, self-
care, and kindness, understanding non-judgmental attitudes 
towards one's deficiencies and failures, and recognizing 
common human experiences (Birnie, 2010). Women with 
breast cancer often face significant body dissatisfaction 
(Sherman, 2018), and those with high self-compassion have 
the least concern about their body image and the highest 
body satisfaction (Wasylkiw, 2012). Self-compassion can 
also serve as a protective factor against inflammation caused 
by stress. Research has shown that individuals with higher 
self-compassion have a lower response to interleukin-6 
(Tartibian, 2015). Alizadeh et al. (2018) showed that in 
breast cancer patients, self-compassion significantly 
correlates with their resilience (Alizadeh, 2018). Thus, the 
lack of educational research on altering self-compassion in 
breast cancer, despite the significance of self-compassion in 
this illness, highlights a research gap that can play an 
important role in advancing the therapeutic process. 

Experiential avoidance relates to the avoidance of 
personal bad experiences, including bodily sensations, 
thoughts, memories, and behavioral antecedents, as well as 
efforts to alter the intensity, duration, or form of these 
experiences (Spinhoven, 2014). In breast cancer patients, 
experiential avoidance manifests as avoidance of thoughts 
about cancer, staying away from situations that may remind 
them of cancer, or avoiding feelings directly associated with 
cancer (Aguirre-Camacho, 2017). The findings show that 
women with breast cancer quickly resort to experiential 
avoidance, meaning they deny intense cancer-related events 
such as emotions, thoughts, and bodily sensations through 

deliberate efforts to control and change them, and by 
distracting themselves from situations that trigger such 
feelings (Aguirre-Camacho, 2017). Given the significant 
role of experiential avoidance in this illness (Miller, 2011), 
there is a perceived gap in experimental research aimed at 
reducing experiential avoidance in these patients, hence 
highlighting the need for further research in this area. 

As stated, stress is a significant issue for women with 
breast cancer (Stagl, 2015). Stress causes major changes in 
physiological processes (Gibbons, 2017). Findings indicate 
that physiological indices in humans change in accordance 
with psychological conditions and states (Lengacher, 2019). 
Alongside psychological indices, physiological indices have 
recently been discussed in experimental psychological 
research on various patients. Many psychological variables 
cause physiological changes in the body. Findings suggest 
that physiological indices such as cortisol, C-reactive 
protein, and neuropeptides have been extensively studied 
recently with mindfulness training (Sanada, 2017). 

One of the educational methods that has recently gained 
attention for stress reduction is mindfulness. Mindfulness 
involves non-judgmental awareness and experiencing the 
present moment (Sun et al., 2021; Tao et al., 2022). Findings 
suggest that mindfulness training has recently found 
widespread use in cancer treatment (Li et al., 2023). Sanada 
et al. (2017) conducted a review study on the effects of 
mindfulness training on cancer patients and found that this 
training had no effect on cytokines in healthy individuals. 
However, it appears to affect cytokines, although it is 
unclear which cytokines are influenced. The findings 
suggest that this training may help improve the immune 
system, increasing the production of interleukin (IL-4) and 
reducing gamma interferon (IFN-Y) (Sanada, 2017). 
Langcher et al. (2018) showed that mindfulness training 
reduced salivary cortisol and cytokine IL-6 levels over a 
short period. Therefore, mindfulness-based stress reduction 
training is one of the most important recent interventions for 
women with cancer, addressing both physiological and 
psychological indices (Lengacher, 2019). Regarding the 
impact of this training on reducing experiential avoidance 
and increasing self-compassion, there is a lack of systematic 
research, especially in Iran. The challenges of using this 
method in breast cancer patients in Iran are not yet clear. 
Research on changing risk levels of physiological indices is 
limited, and some research shows that this educational 
method is effective (Sanada, 2017), while some indicate it 
has no significant effect (Small, 2017). Thus, there are 
challenges regarding the effect of this educational method on 
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reducing or increasing physiological indices. Lengacher et 
al. (2019) stated that research should focus on whether this 
type of training can reduce risk levels of physiological 
indices such as cytokines and cortisol. Furthermore, 
regarding the effectiveness of mindfulness training on 
cancer patients, both in Iran and other countries, with 
variables of self-compassion and experiential avoidance, 
there is a lack of systematic research, and most studies in this 
area are related to other disorders and diseases (Lengacher, 
2019). Therefore, there is a need for descriptive research to 
demonstrate the relationship between variables of self-
compassion and experiential avoidance with breast cancer, 
as well as the adherence to treatment in individuals with low 
self-compassion (Dowd & Jung, 2017), and the significant 
distress experienced by individuals with high experiential 
avoidance (Aguirre-Camacho, 2017). This issue may pose a 
major problem for women with breast cancer, and attention 
to this matter could be significant for their recovery. 

Therefore, conducting educational research could provide 
more information for use in preventative and practical 
situations. Thus, the fundamental research question is 
whether mindfulness training affects self-compassion, 
experiential avoidance, and physiological indices in women 
with breast cancer. 

2. Methods 

2.1. Study design and Participant 

The present study was conducted as a quasi-experimental 
research with a pre-test, post-test, and control group design, 
aiming for practical applications. The independent variable 
in this study was mindfulness training, while the dependent 
variables included physiological indices, experiential 
avoidance, and self-compassion. The study population 
comprised all women diagnosed with stage 1 and 2 breast 
cancer who were under medical care following 
chemotherapy or radiotherapy at Shahid Tajrish Hospital 
during 2020-2021. A convenience sampling method was 
used. Initially, researchers encouraged patients and their 
families to participate in the study. Subsequently, 40 women 
willing to adhere to the study protocols were selected as the 
sample. They were randomly divided into two groups: 
experimental (20 participants) and control (20 participants). 
All selected samples had stage 1 or 2 breast cancer. 

After the research proposal was approved by the 
university research council and a proposal was made to 
conduct the study at Shahid Tehran Hospital, all women with 
breast cancer who visited this hospital were considered for 

the sample based on inclusion and exclusion criteria. Before 
any intervention, all patients completed a consent form. 
Criteria included the ability to read and write Persian, no 
mental disorders such as psychosis, mania-depression, use 
of psychiatric drugs, or undergoing other psychotherapeutic 
training courses, as well as no diagnosis of physical 
disorders other than cancer as exclusion criteria.  

2.2. Measures 

2.2.1. Self-Compassion 

This is a 26-item self-report scale developed by Neff in 
2003. It includes six subscales: self-kindness (5 items), self-
judgment (5 items), common humanity (4 items), 
mindfulness (4 items), isolation (4 items), and over-
identification (4 items). Participants responded to the 
questionnaire items on a five-point scale from zero (almost 
never) to four (almost always). The overall self-compassion 
score is the mean of these six scales (including reverse 
scores). Initial validation of the questionnaire indicated high 
internal consistency for all six scales, and factor analysis 
showed that the self-compassion factor independently 
explained these correlations. Internal consistency of this 
questionnaire was .92, and test-retest reliability was .93. 
Cronbach's alpha coefficients for the six subscales ranged 
from .61 for over-identification to .89 for mindfulness 
(Basharpoor, 2013). 

2.2.2. Acceptance and Action 

This questionnaire was developed by Bond and 
colleagues (2011) as a 10-item version of the original scale 
created by Hayes (2000). This measure assesses constructs 
related to acceptance, diversity, experiential avoidance, and 
psychological flexibility. It uses a 7-point Likert scale from 
1 to 7 to measure experiential avoidance. Higher scores 
indicate greater psychological flexibility. Results from 2816 
participants across six different samples showed satisfactory 
reliability and validity of this tool. The average alpha 
coefficient was .84, and test-retest reliability over 3 and 12 
months was .81 and .79, respectively. The second version of 
this questionnaire appears to have better psychometric 
stability (Bond, 2011). In Iran, Abbsi et al. (2012) examined 
the psychometric properties of this questionnaire and 
confirmed that among the factors of experiential avoidance, 
only the emotional avoidance factor with 7 items was 
validated. This questionnaire demonstrated good internal 
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consistency (.71-.89) and satisfactory discriminative validity 
(Abasi et al., 2012). 

2.2.3. Physiological Indices 

The physiological indices used in patients with cancer 
include cortisol, cytokines, C-reactive protein, and 
neuropeptides (Sanada, 2017). To evaluate cortisol and 
cytokines, blood samples are initially collected by laboratory 
personnel at the beginning of the training and analyzed 
(Lengacher, 2019). Since these indices have been studied in 
patients with breast cancer and there are still challenges in 
this area, any of these indices that present practical, cost-
related, or especially important issues will be selected. 

2.3. Interventions 

2.3.1. Mindfulness Therapy 

All participants in both groups completed the relevant 
questionnaires at the beginning of the study and before the 
training (pre-test phase) and once more after the training 
(post-test phase). Tests were conducted twice, once on the 
first day, 20 minutes before the start of the first session (pre-
test), and the second time one day after the last training 
session (post-test) following the protocol by Lengacher et al. 
(2019) (Lengacher, 2019). Data were then recorded for 
statistical analysis. 

Session 1: Pre-test and Introduction 
This initial session involves administering pre-tests 

followed by introductions among participants. An overview 
of breast cancer and its impact on families is provided to 
contextualize the importance of the intervention. A brief 
introduction to mindfulness is given. Participants engage in 
a mindfulness exercise, the "Raisin Eating Exercise," which 
introduces them to the concept of mindful eating. The 
session continues with discussions on automatic behaviors 
versus those performed mindfully. Participants are also 
introduced to the concept of mindful breathing and 
participate in a focused breathing meditation. The 
importance of practicing these skills between sessions is 
emphasized. 

Session 2: Review and Body Scan 
The second session begins with a review of practices from 

the previous session, and participants share their experiences 
of applying mindful breathing and focused breathing 
meditation throughout the week. A body scan exercise is 
introduced to deepen body awareness. Discussions 
encourage sharing personal experiences with mindfulness 

practices. Differences between describing and judging are 
explored along with potential obstacles. The session ends 
with a seated meditation focusing on breath, followed by 
group discussion on the perceived effectiveness of the 
training. 

Session 3: Review and Emotion and Sensation Education 
This session reviews the previous session and discusses 

the application of learned skills. Participants are taught about 
the three concepts of emotions, bodily sensations, and 
thoughts. A short practice of mindful seeing or listening is 
introduced. This includes a three-minute breathing space 
meditation focusing on breath and body sensations, followed 
by mindful movements. The effectiveness of the teachings 
and their impact are collectively reviewed. 

Session 4: Stress Management and Mindful Walking 
Participants review the previous session's learning and 

discuss stress and typical reactions to challenging situations, 
exploring alternative attitudes and reactions. A three-minute 
breathing exercise is taught. The session includes a seated 
meditation paying attention to breath, body, sounds, and 
thoughts (also known as the four foundations of mindfulness 
meditation). Mindful walking is practiced, focusing on the 
sense of taste through mindful eating. The session concludes 
with a group discussion on the training's effectiveness. 

Session 5: Mindful Listening and Acceptance 
After reviewing the previous session, this session 

emphasizes mindful attention and listening. A seated 
meditation is practiced with focus on breath, body, sounds, 
and thoughts. Discussions focus on acknowledging and 
accepting the present reality as it is. A second series of 
mindful body movements is conducted. The session 
concludes with a group discussion evaluating the teachings 
and their effectiveness. 

Session 6: Visual Mindfulness and Judgment Awareness 
This session begins with a review, followed by a three-

minute breathing exercise. Discussions address the often-
unrealistic nature of our thoughts. Attention is focused on 
the sense of sight, teaching mindful seeing. Participants 
practice describing an object from various angles, 
distinguishing description from judgment. The session ends 
with a group discussion on the teachings. 

Session 7: Mindful Touch and Self-Care 
The session reviews previous learnings and introduces 

attention to the sense of touch through mindful touching 
exercises. An open awareness meditation is practiced, 
attending to whatever enters awareness moment by moment. 
Discussions explore the best ways to care for oneself, 
including evaluating daily activities that are pleasant versus 
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unpleasant and planning for enjoyable activities. A loving-
kindness meditation is included to foster positive emotions 
towards oneself and others. The session concludes with 
group feedback on the effectiveness of the training. 

Session 8: Olfactory Mindfulness and Program Review 
The final session reviews all that has been learned 

throughout the program. Attention is focused on the sense of 
smell with a practice of mindful smelling. A physical body 
scan is conducted. The session includes a general evaluation 
of the training and introduces further resources. A post-test 
is administered to assess the impact of the intervention. This 
session wraps up the program, allowing participants to 
reflect on and discuss their learning and transformation. 

2.4. Data Analysis 

For data analysis, descriptive statistics were used to 
examine central tendency and dispersion, and inferential 
analysis was conducted using covariance analysis with SPSS 
software, version 20. Before the main mindfulness training 
sessions began, a session was held for the experimental 
group where all objectives, steps, and necessary regulations 
were fully explained. 

3. Findings and Results 

In terms of demographic findings, the mean (standard 
deviation) age of the experimental group members was 
49.06 (2.33) years and the control group was 50.19 (1.15) 
years. Also, the mean (standard deviation) disease duration 
for the experimental group members was 2.49 (0.61) years 
and for the control group was 2.06 (0.82) years. 

Table 1 

Physiological Variables (Cortisol, CRP, and IL-6) of Participants in the Pre- and Post-Intervention Stages 

Variable Group Pre-test Mean Pre-test SD Post-test Mean Post-test SD 
Cortisol Experimental 17.12 3.08 11.80 2.21  

Control 15.93 3.41 16.56 4.19 
C-reactive Protein Experimental 4.88 2.13 5.59 1.25  

Control 4.62 2.38 5.08 2.17 
Interleukin 6 Experimental 16.33 2.97 15.80 3.77  

Control 14.85 3.48 15.52 3.11 
 
Table 1  shows the mean levels of physiological variables 

(Cortisol, IL-6, and CRP) for both control and experimental 
groups before and after the intervention in women with 

breast cancer, indicating noticeable changes in the control 
group in the post-test phase compared to the pre-test phase. 

Table 2 

ANCOVA Results on Psychological and Physiological Variables Between Experimental and Control Groups After Mindfulness Training in 

Women with Breast Cancer 

Variable Mean Squares Degrees of Freedom F p-value Effect Size 
Experiential Avoidance 92.82 1 4.75 0.03 0.15 
Self-Compassion 69.605 1 6.35 0.01 0.19 
Cortisol 298.23 1 7.38 0.01 0.22 
C-reactive Protein 1.90 1 0.04 0.83 0.002 
Interleukin 6 1066.306 1 0.83 0.36 0.03 

 
In this study, we conducted thorough checks to ensure 

that all assumptions for the statistical tests were met. Before 
performing the ANCOVA, we verified the assumption of 
homogeneity of regression slopes; there was no significant 
interaction between the pre-test scores and group 
membership, F(1, 36) = 0.56, p = .457, suggesting that the 

slopes were homogeneous. Additionally, the assumption of 
normality was tested and confirmed through Shapiro-Wilk 
tests for each group and variable, with results showing p-
values greater than .05, indicating normal distribution of 
residuals. Levene's test for equality of variances was 
performed and confirmed homogeneity of variances across 
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groups for the dependent variables cortisol (F = 2.14, p = 
.150), CRP (F = 0.97, p = .331), and IL-6 (F = 1.89, p = .176). 
Moreover, the assumption of independence of observations 
was assured by the randomized controlled design of the 
study. These verifications facilitated robust and valid 
subsequent analyses. 

As reported in Table 2, the ANCOVA results for 
comparing psychological (experiential avoidance and self-
compassion) and physiological variables (cortisol, IL-6, and 
CRP) between the control and experimental groups after the 
mindfulness intervention in women with breast cancer are 
presented. In psychological variables, results indicate 
significant differences between the control and experimental 
groups in experiential avoidance (F = 4.75, p = .03) and self-
compassion (F = 6.35, p = .01). In physiological variables, 
results show a significant difference in cortisol levels 
between the two groups (F = 7.38, p = .01). However, no 
significant difference was observed between the two groups 
in IL-6 levels (F = 0.04, p = .83). Additionally, there is no 
significant difference in CRP levels between the control and 
experimental groups (F = 0.83, p = .36). 

4. Discussion and Conclusion 

The aim of this research was to investigate the 
effectiveness of mindfulness training on experiential 
avoidance, self-compassion, and physiological indices in 
women with breast cancer. The results of this study showed 
that mindfulness training increases self-compassion in 
women with breast cancer, such that self-compassion in the 
experimental group was significantly better than in the 
control group. In other words, the findings indicate that 
mindfulness training can improve self-compassion and 
reduce experiential avoidance in women with breast cancer. 
Moreover, such practices led to a reduction in stress-related 
cortisol levels in these patients. Therefore, it can be 
concluded that mindfulness training is effective in 
improving psychological conditions and reducing stress in 
women with breast cancer. 

The results demonstrated that mindfulness training 
significantly increased self-compassion in women with 
breast cancer, such that the mean self-compassion in the 
experimental group significantly increased compared to the 
control group. Thus, this study's findings align with the prior 
research (Birnie, 2010; Boellinghaus, 2014; Brown, 2003; 
Carlson, 2007; Carlson, 2004; Evans, 2018; Gonzalez-
Hernandez, 2018; Lengacher, 2019; Sanada, 2017; Small, 
2017; Witek-Janusek, 2008; Würtzen & Flyger, 2015). To 

explain this finding, it can be argued that self-compassion is 
defined as how one deals with suffering, harm, and a sense 
of helping oneself to solve one's own problems (Wren, 
2012). High self-compassion is associated with 
psychological well-being and protects the individual from 
stress, meaning the acceptance of vulnerable emotions, 
caring and kindness towards oneself, understanding, and a 
non-judgmental attitude toward one's failures and 
shortcomings, and recognizing common human experiences. 
One of the biggest problems for women with breast cancer 
is body dissatisfaction (Sherman, 2018). Individuals with 
high self-compassion have the least concern about their body 
image and the highest body satisfaction (Wasylkiw, 2012). 
Self-compassion can also act as a protective factor against 
inflammation caused by stress. Research has shown that 
individuals with higher self-compassion levels had lower 
responses to interleukin-6 (Birnie, 2010). Alizadeh and 
colleagues (2018) demonstrated that in patients with breast 
cancer, self-compassion significantly correlated with their 
resilience (Alizadeh, 2018). Mindfulness creates a different 
attitude or relationship with thoughts, emotions, and 
feelings, including maintaining complete, moment-to-
moment attention and having an accepting, non-judgmental 
attitude. Through mindfulness-based practices and 
techniques, a person becomes aware of their daily activities 
and the automatic use of the mind in the past and future, 
gaining moment-to-moment awareness of thoughts, 
emotions, and physical states, gaining control over them, and 
freeing themselves from the mundane, automatic mind 
focused on the past and future (Evans, 2018). 

Moreover, mindfulness is acceptance in practice, not as a 
single activity or decision. Returning to the primary subject 
promotes acceptance of both pleasant and unpleasant 
characteristics. This is important because it may reduce self-
criticism in individuals facing their cancer challenges, thus 
fostering acceptance and practice of it. Ultimately, 
mindfulness leads to changes in the relationship with pain 
and suffering. Ultimately, mindfulness leads to awareness of 
oneself and others. Observing oneself is one of the key 
techniques of mindfulness, where a person discovers their 
strengths and weaknesses through conscious observation 
and, along with acceptance techniques, tries to accept these 
strengths and weaknesses. This technique generally leads to 
personal insight into one's problems and can play a 
significant role in learning for treatment and monitoring of 
cancer (Sanada, 2017; Small, 2017). 

The results also showed that mindfulness training led to a 
significant reduction in experiential avoidance in women 
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with breast cancer, such that the mean experiential 
avoidance in the experimental group significantly decreased 
compared to the control group. Therefore, this result aligns 
with the prior findings (Aguirre-Camacho, 2017; Sachse et 
al., 2011; Sedighi Arfaee et al., 2021; Solimanpour et al., 
2022; Weinstein et al., 2009; Wharton et al., 2019; Zhang & 
Wang, 2022) 

To explain this result, consider that experiential 
avoidance relates to avoiding personal bad experiences that 
include bodily sensations, thoughts, memories, behavioral 
antecedents, and efforts to change bad experiences and 
outcomes (Spinhoven, 2014). Experiential avoidance, 
through trying not to think about cancer, staying away from 
situations that might remind them of cancer, or avoiding 
feelings directly associated with cancer, impacts patients 
with breast cancer (Aguirre-Camacho, 2017). Findings show 
that women with breast cancer quickly move towards 
experiential avoidance, denying intense cancer-related 
events such as emotions, thoughts, and physical sensations 
through deliberate efforts to control and change the intensity, 
duration, or form of these private physical events, and 
distracting themselves from situations that provoke such 
feelings (Aguirre-Camacho, 2017). Thus, experiential 
avoidance is a fundamental problem in this illness (Miller, 
2011). To explain this result, mindfulness in cancerous 
women is defined as a non-judgmental and balanced sense 
of awareness that helps in clearly seeing and accepting 
emotions and physical phenomena as they occur (Aguirre-
Camacho, 2017). Mindfulness reduces avoidant experiences 
and the tendency to experience unpleasant bodily feelings, 
emotions, and thoughts (Brown, 2003). Mindfulness creates 
a different attitude or relationship with thoughts, emotions, 
and feelings that include maintaining complete, moment-to-
moment attention and having an accepting, non-judgmental 
attitude. Through mindfulness-based practices and 
techniques, a cancer patient becomes aware of their daily 
activities and the automatic use of the mind in the past and 
future, gaining moment-to-moment awareness of thoughts, 
emotions, and physical states, gaining control over them, and 
freeing themselves from the mundane, automatic mind 
focused on the past and future (Würtzen & Flyger, 2015). 
These interventions focus on changing function and not the 
form of behavior, emotions, cognition, bodily sensations, 
and external variables. Their goal is to change the 
relationship between thoughts and emotions, but not the 
content of thoughts and emotions. This distinction in the 
mental and psychological realm is important and has a 
fundamental effect on the possibility of changing 

mechanisms (Lengacher, 2019). Consequently, increased 
mindfulness improves psychological functioning. Different 
aspects of situational mindfulness affect psychological 
functioning (Li et al., 2023; Sachse et al., 2011). One aspect 
of mindfulness is attention and concentration. Findings 
indicate that increased attention facilitates the recognition of 
related internal factors, and this recognition leads to the 
development and transformation of perception (Weinstein et 
al., 2009; Wharton et al., 2019). Perception also leads to 
focus, the automatization of perception, detachment, and 
metacognitive awareness (Zhang & Wang, 2022).  

The results showed that mindfulness training led to a 
reduction in cortisol levels in women with breast cancer, 
such that the average cortisol level in the experimental group 
decreased significantly compared to the control group. 
Sanada (2017) obtained similar results (Sanada, 2017), but 
these were not consistent with the findings of Small and 
colleagues (2017) (Small, 2017). However, there was no 
significant effect on the variables of CRP and interleukin-6. 
Thus, this study's results align with prior findings (Sanada, 
2017), but not with some previous results (Lengacher, 2019). 
This implies that mindfulness training did not have a 
significant effect on increasing or decreasing interleukin-6 
levels, meaning this training could not significantly alter the 
levels of white blood cells. IL-6 generally has anti-
inflammatory effects and causes the release of acute phase 
proteins from liver cells similar to CRP. CRP is also an 
acute-phase protein that acts as both a pro-inflammatory and 
anti-inflammatory molecule and, in the pro-inflammatory 
state, serves as a mechanism for marking damaged cells and, 
in the anti-inflammatory state, neutralizes anti-inflammatory 
cytokines, proteases, and initiates oxidation during the 
inflammatory response (Tartibian, 2015). 

To explain this finding, Sanada and colleagues (2017) 
found that mindfulness training had no effect on cytokines 
in normal individuals (Sanada, 2017). However, it appears 
that this training does affect cytokines, but it is unclear 
which ones are affected. The findings suggest that this 
training may help improve the body's immune system and 
increase the production of interleukin (IL-4) and decrease 
gamma interferon (IFN-Y). Lengacher and colleagues 
(2019) demonstrated that mindfulness training reduced 
cortisol and cytokine IL-6 over a short period (Lengacher, 
2019). To explain this finding, it can be considered that 
stress is a major issue for women with breast cancer (Stagl, 
2015). Stress causes significant changes in physiological 
processes (Gibbons, 2017). Therefore, mindfulness training 
may have a significant impact on enhancing the body's 
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immune system and, through its breathing and meditative 
techniques and by focusing on the body, may improve the 
bodily function of cancer patients and temporarily increase 
white blood cell levels and suppress cancer cells. In terms of 
cancer patients, it seems that mindfulness therapy affects 
cytokine levels. However, the type of cytokine affected was 
not clear. It is possible that mindfulness therapy improves 
the body's immune system and increases interleukin 4 and 
decreases gamma interferon. To explain this finding, it can 
be argued that mindfulness training, with its breathing and 
body-related meditative techniques, has managed to 
significantly reduce cortisol levels during the training 
period. There is evidence that mindfulness can reduce stress 
in cancer patients. Findings indicate that mindfulness 
training sessions reduce plasma cortisol levels (Witek-
Janusek, 2008) and salivary cortisol (Carlson, 2007; 
Carlson, 2004).  

5. Suggestions and Limitations 

This study, like any other, had limitations, including 
parental and familial stresses about cancer, which 
complicated the participation of women with cancer in the 
experimental group. The researcher was unable to control 
the effects of the COVID-19 pandemic and the stresses 
resulting from it, therefore facing limitations in generalizing 
the findings to the target population. 

It is recommended that for measuring cortisol levels, 
alongside blood tests, saliva tests should also be utilized, and 
their results should be analyzed. Future studies should 
control confounding variables such as nutrition, 
temperature, and weather conditions for more precise 
investigations. It is also suggested that other physiological 
indices be examined in future research. Generally, based on 
the results of the current study, the use of mindfulness 
training can be beneficial for reducing cortisol and stress in 
cancer patients. Additionally, the use of educational 
packages based on mindfulness training for patients and 
medical staff in specialized hospitals could have a significant 
impact. 

Authors’ Contributions 

All authors have contributed significantly to the research 
process and the development of the manuscript. 

Declaration 

In order to correct and improve the academic writing of 
our paper, we have used the language model ChatGPT. 

Transparency Statement 

Data are available for research purposes upon reasonable 
request to the corresponding author. 

Acknowledgments 

We would like to express our gratitude to all individuals 
helped us to do the project. 

Declaration of Interest 

The authors report no conflict of interest. 

Funding 

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

Ethical Considerations 

The study protocol adhered to the principles outlined in 
the Helsinki Declaration, which provides guidelines for 
ethical research involving human participants. 

References 

Abasi, E., Fti, L., Molodi, R., & Zarabi, H. (2012). Psychometric 
properties of Persian Version of Acceptance and Action 
Questionnaire –II. Psychological Methods and Models, 
3(Vol.2/No.10/Winter 2013), 65-80. 
https://jpmm.marvdasht.iau.ir/article_61_21af488ece7d0446
040f5daca6e18c08.pdf  

Aguirre-Camacho, A., Pelletier, Guy, González-Márquez, Ana, 
Blanco-Donoso, Luis M, García-Borreguero, Paula, Moreno-
Jiménez, Bernardo. (2017). The relevance of experiential 
avoidance in breast cancer distress: insights from a 
psychological group intervention. Psycho-Oncology, 26(4), 
469-475. https://doi.org/10.1002/pon.4162  

Alizadeh, S., Khanahmadi, S, Vedadhir, A, Barjasteh, S. (2018). 
The Relationship between Resilience with Self- Compassion, 
Social Support and Sense of Belonging in Women with Breast 
Cancer. Asian Pac J Cancer Prev, 19(9), 2469-2474. 
https://doi.org/10.22034/apjcp.2018.19.9.2469  

Basharpoor, S., Issazadegan, Ali (2013). Role of self-compassion 
and forgiveness in prediction of depression severity among 
university students [Research]. Journal of Research in 
Behavioural Sciences, 10(6), 452-461. 
http://rbs.mui.ac.ir/article-1-278-en.html  

Birnie, K., Speca, Michael, Carlson, Linda E. (2010). Exploring 
self-compassion and empathy in the context of mindfulness-
based stress reduction (MBSR). Stress and Health, 26(5), 359-
371. https://doi.org/10.1002/smi.1305  

https://portal.issn.org/resource/ISSN/3041-8798
https://jpmm.marvdasht.iau.ir/article_61_21af488ece7d0446040f5daca6e18c08.pdf
https://jpmm.marvdasht.iau.ir/article_61_21af488ece7d0446040f5daca6e18c08.pdf
https://doi.org/10.1002/pon.4162
https://doi.org/10.22034/apjcp.2018.19.9.2469
http://rbs.mui.ac.ir/article-1-278-en.html
https://doi.org/10.1002/smi.1305


 Mousapour et al.                                                                                                                                            Applied Family Therapy Journal 5:1 (2024) 177-186 
 

 185 
E-ISSN: 3041-8798 

Boellinghaus, I., Jones, Fergal W, Hutton, Jane. (2014). The Role 
of Mindfulness and Loving-Kindness Meditation in 
Cultivating Self-Compassion and Other-Focused Concern in 
Health Care Professionals. Mindfulness, 5(2), 129-138. 
https://doi.org/10.1007/s12671-012-0158-6  

Bond, F. W., Hayes, Steven C, Baer, Ruth A, Carpenter, Kenneth 
M, Guenole, Nigel, Orcutt, Holly K, Waltz, Tom, Zettle, 
Robert D. (2011). Preliminary Psychometric Properties of the 
Acceptance and Action Questionnaire–II: A Revised Measure 
of Psychological Inflexibility and Experiential Avoidance. 
Behavior therapy, 42(4), 676-688. 
https://doi.org/10.1016/j.beth.2011.03.007  

Brown, K. W., Ryan, Richard M. (2003). The benefits of being 
present: mindfulness and its role in psychological well-being. 
Journal of personality and social psychology, 84(4), 822. 
https://doi.org/10.1037/0022-3514.84.4.822  

Carlson, L. E., Speca, Michael, Faris, Peter, Patel, Kamala D. 
(2007). One year pre–post intervention follow-up of 
psychological, immune, endocrine and blood pressure 
outcomes of mindfulness-based stress reduction (MBSR) in 
breast and prostate cancer outpatients. Brain, behavior, and 
immunity, 21(8), 1038-1049. 
https://doi.org/10.1016/j.bbi.2007.04.002  

Carlson, L. E. S., Michael, Patel, Kamala D, Goodey, Eileen. 
(2004). Mindfulness-based stress reduction in relation to 
quality of life, mood, symptoms of stress and levels of cortisol, 
dehydroepiandrosterone sulfate (DHEAS) and melatonin in 
breast and prostate cancer outpatients. 
Psychoneuroendocrinology, 29(4), 448-474. 
https://doi.org/10.1016/S0306-4530(03)00054-4  

Dowd, A. J., & Jung, M. E. (2017). Self-compassion directly and 
indirectly predicts dietary adherence and quality of life among 
adults with celiac disease. Appetite, 113, 293-300. 
https://doi.org/10.1016/j.appet.2017.02.023  

Evans, S., Wyka, Katarzyna, Blaha, Katherine Thorpe, Allen, 
Elizabeth S. (2018). Self-Compassion Mediates Improvement 
in Well-being in a Mindfulness-Based Stress Reduction 
Program in a Community-Based Sample. Mindfulness, 9(4), 
1280-1287. https://doi.org/10.1007/s12671-017-0872-1  

Gibbons, A., Groarke, AnnMarie, Curtis, Ruth, Groarke, Jenny. 
(2017). The effect of mode of detection of breast cancer on 
stress and distress. Psycho-Oncology, 26(6), 787-792. 
https://doi.org/10.1002/pon.4227  

Gonzalez-Hernandez, E., Romero, Rocio, Campos, Daniel, 
Burychka, Diana, Diego-Pedro, Rebeca, Baños, Rosa, Negi, 
Lobsang Tenzin, Cebolla, Ausiàs. (2018). Cognitively-Based 
Compassion Training (CBCT®) in Breast Cancer Survivors: 
A Randomized Clinical Trial Study. Integrative Cancer 
Therapies, 17(3), 684-696. 
https://doi.org/10.1177/1534735418772095  

Janbozorgi, F., Darbani, S. A., & Parsakia, K. (2020). The 
structural model of predicting family health based on 
communication patterns and self-efficacy with the mediating 
role of self-compassion in women. Psychology of Woman 
Journal, 1(3), 66-80. http://psychowoman.ir/article-1-22-
en.html  

Lengacher, C. A., Reich, Richard R, Paterson, Carly L, Shelton, 
Melissa, Shivers, Steve, Ramesar, Sophia, Pleasant, Michelle 
L, Budhrani-Shani, Pinky, Groer, Maureen, Post-White, 
Janice, Johnson-Mallard, Versie, Kane, Bradley, Cousin, 
Lakeshia, Moscoso, Manolete S, Romershausen, Tiffany A, 
Park, Jong Y. (2019). A Large Randomized Trial: Effects of 
Mindfulness-Based Stress Reduction (MBSR) for Breast 
Cancer (BC) Survivors on Salivary Cortisol and IL-6. 
Biological Research For Nursing, 21(1), 39-49. 
https://doi.org/10.1177/1099800418789777  

Li, J., Li, C., Puts, M., Wu, Y.-c., Lyu, M.-m., Yuan, B., & Zhang, 
J.-p. (2023). Effectiveness of mindfulness-based interventions 
on anxiety, depression, and fatigue in people with lung cancer: 
A systematic review and meta-analysis. International journal 
of nursing studies, 140, 104447. 
https://doi.org/10.1016/j.ijnurstu.2023.104447  

Miller, S. J., O’Hea, Erin L, Lerner, Jennifer Block, Moon, Simon, 
Foran-Tuller, Kelly A. (2011). The Relationship between 
Breast Cancer Anxiety and Mammography: Experiential 
Avoidance as a Moderator. Behavioral Medicine, 37(4), 113-
118. https://doi.org/10.1080/08964289.2011.614291  

Przezdziecki, A., Alcorso, Jessica, Sherman, Kerry A. (2016). My 
Changed Body: Background, development and acceptability 
of a self-compassion based writing activity for female 
survivors of breast cancer. Patient Education and Counseling, 
99(5), 870-874. https://doi.org/10.1016/j.pec.2015.12.011  

Sachse, S., Keville, S., & Feigenbaum, J. (2011). A feasibility study 
of mindfulness-based cognitive therapy for individuals with 
borderline personality disorder. Psychology and 
Psychotherapy: Theory, Research and Practice, 84(2), 184-
200. https://doi.org/10.1348/147608310X516387  

Sanada, K., Alda Díez, Marta, Salas Valero, Montserrat, Pérez-
Yus, María C, Demarzo, Marcelo M. P, Montero-Marín, 
Jesús, García-Toro, Mauro, García-Campayo, Javier. (2017). 
Effects of mindfulness-based interventions on biomarkers in 
healthy and cancer populations: a systematic review. BMC 
Complementary and Alternative Medicine, 17(1), 125. 
https://doi.org/10.1186/s12906-017-1638-y  

Sedighi Arfaee, F., Rashidi, A., & Tabesh, R. (2021). The Distress 
Tolerance in the Elderly: The Role of Experiential Avoidance, 
Rumination and Mindfulness. Aging Psychology, 7(1), 12-11. 
https://doi.org/10.22126/jap.2021.6108.1498  

Sherman, K. A., Przezdziecki, Astrid, Alcorso, Jessicam Kilby, 
Christopher Jonm Elder, Elisabeth, Boyages, Johnm 
Koelmeyer, Louise, Mackie, Helen. (2018). Reducing body 
image-related distress in women with breast cancer using a 
structured online writing exercise: results from the my 
changed body randomized controlled trial. Journal of Clinical 
Oncology, 36(19), 1930-1940. 
https://doi.org/10.1200/JCO.2017.76.3318  

Small, S. (2017). Effects of a Mindfulness Based Intervention on 
Diurnal Cortisol in Cancer Survivors University of South 
Carolina]. 
https://www.proquest.com/openview/375dd1bfe6b6043f1bac
6dc34248958d/1?pq-origsite=gscholar&cbl=18750 

Solimanpour, M., Pirkhaefi, A., & Zahrakar, k. (2022). Comparison 
of the efficacy of acceptance and commitment therapy (ACT) 
and compassion-focused therapy (CFT) on quality of life in 
patients with vitiligo [Research]. Journal of Psychological 
Science, 21(113), 987-1004. 
https://doi.org/10.52547/jps.21.113.987  

Spinhoven, P., Drost, Jolijn, de Rooij, Mark, van Hemert, Albert 
M, Penninx, Brenda W. (2014). A Longitudinal Study of 
Experiential Avoidance in Emotional Disorders. Behavior 
therapy, 45(6), 840-850. 
https://doi.org/10.1016/j.beth.2014.07.001  

Stagl, J. M., Antoni, Michael H, Lechner, Suzanne C, Bouchard, 
Laura C, Blomberg, Bonnie B, Glück, Stefan, Derhagopian, 
Robert P, Carver, Charles S. (2015). Randomized controlled 
trial of cognitive behavioral stress management in breast 
cancer: a brief report of effects on 5-year depressive 
symptoms. Health Psychology, 34(2), 176. 
https://doi.org/10.1037/hea0000125  

Sun, S., Nardi, W., Loucks, E. B., & Operario, D. (2021). 
Mindfulness-Based Interventions for Sexual and Gender 
Minorities: a Systematic Review and Evidence Evaluation. 

https://portal.issn.org/resource/ISSN/3041-8798
https://doi.org/10.1007/s12671-012-0158-6
https://doi.org/10.1016/j.beth.2011.03.007
https://doi.org/10.1037/0022-3514.84.4.822
https://doi.org/10.1016/j.bbi.2007.04.002
https://doi.org/10.1016/S0306-4530(03)00054-4
https://doi.org/10.1016/j.appet.2017.02.023
https://doi.org/10.1007/s12671-017-0872-1
https://doi.org/10.1002/pon.4227
https://doi.org/10.1177/1534735418772095
http://psychowoman.ir/article-1-22-en.html
http://psychowoman.ir/article-1-22-en.html
https://doi.org/10.1177/1099800418789777
https://doi.org/10.1016/j.ijnurstu.2023.104447
https://doi.org/10.1080/08964289.2011.614291
https://doi.org/10.1016/j.pec.2015.12.011
https://doi.org/10.1348/147608310X516387
https://doi.org/10.1186/s12906-017-1638-y
https://doi.org/10.22126/jap.2021.6108.1498
https://doi.org/10.1200/JCO.2017.76.3318
https://www.proquest.com/openview/375dd1bfe6b6043f1bac6dc34248958d/1?pq-origsite=gscholar&cbl=18750
https://www.proquest.com/openview/375dd1bfe6b6043f1bac6dc34248958d/1?pq-origsite=gscholar&cbl=18750
https://doi.org/10.52547/jps.21.113.987
https://doi.org/10.1016/j.beth.2014.07.001
https://doi.org/10.1037/hea0000125


 Mousapour et al.                                                                                                                                            Applied Family Therapy Journal 5:1 (2024) 177-186 
 

 186 
E-ISSN: 3041-8798 

Mindfulness, 12(10), 2439-2459. 
https://doi.org/10.1007/s12671-021-01710-9  

Tao, S., Geng, Y., Li, M., Ye, J., & Liu, Z. (2022). Effectiveness of 
mindfulness-based stress reduction and mindfulness-based 
cognitive therapy on depression in poststroke patients-A 
systematic review and meta-analysis of randomized controlled 
trials. Journal of psychosomatic research, 163, 111071. 
https://doi.org/10.1016/j.jpsychores.2022.111071  

Tartibian, B., Parseh, Ronak, Baghaiee, Behrouz (2015). Response 
of interleukin 6, necrosis factor alpha and cortisol to intensive 
exercise in athlete’s women. Razi Journal of Medical 
Sciences, 22(133), 1-7. http://rjms.iums.ac.ir/article-1-3893-
en.html  

Tung, N., & Garber, J. E. (2022). PARP inhibition in breast cancer: 
progress made and future hopes. npj Breast Cancer, 8(1), 47. 
https://doi.org/10.1038/s41523-022-00411-3  

Valente, M., Chirico, I., Girotti, C., Ottoboni, G., & Chattat, R. 
(2023). The Role of the Quality of Relationship in Couples 
Facing Treatment for Breast Cancer: A Qualitative Italian 
Study. American Journal of Clinical Oncology, 46(1), 36-42. 
https://doi.org/10.1097/coc.0000000000000962  

Wasylkiw, L., MacKinnon, Anna L, MacLellan, Aleka M. (2012). 
Exploring the link between self-compassion and body image 
in university women. Body Image, 9(2), 236-245. 
https://doi.org/10.1016/j.bodyim.2012.01.007  

Weinstein, N., Brown, K. W., & Ryan, R. M. (2009). A multi-
method examination of the effects of mindfulness on stress 
attribution, coping, and emotional well-being. Journal of 
research in personality, 43(3), 374-385. 
https://doi.org/10.1016/j.jrp.2008.12.008  

Wharton, E., Edwards, K. S., Juhasz, K., & Walser, R. D. (2019). 
Acceptance-based interventions in the treatment of PTSD: 
Group and individual pilot data using Acceptance and 
Commitment Therapy. Journal of Contextual Behavioral 
Science, 14, 55-64. https://doi.org/10.1016/j.jcbs.2019.09.006  

Witek-Janusek, L., Albuquerque, Kevin, Chroniak, Karen Rambo, 
Chroniak, Christopher, Durazo-Arvizu, Ramon, Mathews, 
Herbert L. (2008). Effect of mindfulness based stress 
reduction on immune function, quality of life and coping in 
women newly diagnosed with early stage breast cancer. Brain, 
behavior, and immunity, 22(6), 969-981. 
https://doi.org/10.1016/j.bbi.2008.01.012  

Wren, A. A., Somers, Tamara J, Wright, Melissa A, Goetz, Mark 
C, Leary, Mark R, Fras, Anne Marie, Huh, Billy K, Rogers, 
Lesco L, Keefe, Francis J. (2012). Self-Compassion in 
Patients With Persistent Musculoskeletal Pain: Relationship 
of Self-Compassion to Adjustment to Persistent Pain. Journal 
of Pain and Symptom Management, 43(4), 759-770. 
https://doi.org/10.1016/j.jpainsymman.2011.04.014  

Würtzen, H., Dalton, Susanne Oksbjerg, Christensen, Jane, 
Andersen, Klaus Kaae, Elsass, Peter, & Flyger, H. L., 
Pedersen, Anne E, Sumbundu, Antonia, Steding-Jensen, 
Marianne, Johansen, Christoffer. (2015). Effect of 
mindfulness-based stress reduction on somatic symptoms, 
distress, mindfulness and spiritual wellbeing in women with 
breast cancer: Results of a randomized controlled trial. Acta 
Oncologica, 54(5), 712-719. 
https://doi.org/10.3109/0284186X.2014.997371  

Zhang, J., & Wang, E. (2022). Indulging in Smartphones in Times 
of Stress: A Moderated Mediation Model of Experiential 
Avoidance and Trait Mindfulness. Behavioral Sciences, 
12(12), 485. https://doi.org/10.3390/bs12120485  

 

https://portal.issn.org/resource/ISSN/3041-8798
https://doi.org/10.1007/s12671-021-01710-9
https://doi.org/10.1016/j.jpsychores.2022.111071
http://rjms.iums.ac.ir/article-1-3893-en.html
http://rjms.iums.ac.ir/article-1-3893-en.html
https://doi.org/10.1038/s41523-022-00411-3
https://doi.org/10.1097/coc.0000000000000962
https://doi.org/10.1016/j.bodyim.2012.01.007
https://doi.org/10.1016/j.jrp.2008.12.008
https://doi.org/10.1016/j.jcbs.2019.09.006
https://doi.org/10.1016/j.bbi.2008.01.012
https://doi.org/10.1016/j.jpainsymman.2011.04.014
https://doi.org/10.3109/0284186X.2014.997371
https://doi.org/10.3390/bs12120485

	1. Introduction
	2. Methods
	2.1. Study design and Participant
	2.2. Measures
	2.2.1. Self-Compassion
	2.2.2. Acceptance and Action
	2.2.3. Physiological Indices

	2.3. Interventions
	2.3.1. Mindfulness Therapy

	2.4. Data Analysis

	3. Findings and Results
	4. Discussion and Conclusion
	5. Suggestions and Limitations
	Declaration of Interest
	Funding
	Ethical Considerations
	References

