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ARTICLE INFO ABSTRACT

Aims Pain and fatigue are common in women with breast cancer. Mindfulness-based stress
reduction training has shown varying results regarding pain and fatigue scores. Therefore,
this study was conducted to determine the effect of mindfulness-based stress reduction
intervention on pain and fatigue in women with breast cancer in Yazd, Iran.

Materials & Methods This quasi-experimental study was conducted on 56 women with breast
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grl:;:z‘:jB ' PRD cancer in Yazd City, Iran. Using a simple randomization method, participants were assigned
7are Hoseinabadi M.2 MSc to the intervention and control groups (28 patients per group). Mindfulness-based stress

reduction training was conducted via WhatsApp in eight virtual sessions for the intervention
group. Data were collected using an electronic demographic form and the Fatigue Severity Scale
Questionnaire (FSS) and Brief Pain Inventory (BPI) before the intervention, immediately after
the intervention (week eight), and four weeks after the intervention (week 12). Descriptive
statistics and both parametric and nonparametric analyses were performed using SPSS 16
software.

Findings There was no significant difference in demographic and clinical characteristics
between the groups. The mean fatigue score of the intervention group improved at week
eight compared to the control group (p<0.001). However, there was no significant difference
between the two groups in the average pain score after the intervention, although a decreasing
trend was observed (p>0.05).

Conclusion MBSR training reduces fatigue in women with breast cancer, and although it
decreases pain, this reduction is not significant.
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Introduction

Breast cancer is considered the most common
malignant disease among women worldwide [l and is
a major and increasing health problem both globally
and in Iran [2. Despite a decrease in breast cancer
mortality in developed countries, it accounts for 60%
of the reported deaths in these nations. This disease
remains one of the primary challenges in the health
policies of developing countries, such as Iran [3.4].
Cancers, particularly breast cancer, act as significant
negative stressors that can severely impact the
physical and mental health of those affected [5I. This
condition manifests in various negative aspects,
including both physical and psychological symptoms
(6], The most commonly reported physical symptoms
include pain, sleep disorders, and fatigue [7-9l. Even
after the conclusion of breast cancer treatment,
survivors continue to report high levels of physical
symptoms such as pain, fatigue, and sleep
disturbances, as well as a decline in quality of life [2 10,
111, Despite the increase in long-term survival rates
following a breast cancer diagnosis due to early
detection and advancements in treatment methods
[12], many survivors are unprepared for the effects of
the disease or treatment, as well as the emotional
distress that accompanies the diagnosis and
treatment process. This can lead to issues such as
depression, anxiety, sleep disorders, and fear of
recurrence, along with physical problems like pain
and fatigue [1]. It can be stated that pain and fatigue
are the most prevalent physical symptoms that
negatively affect the quality of life and functioning of
these individuals 3.

Cancer-related fatigue is one of the most commonly
reported symptoms among breast cancer patients
and, as previously mentioned, is a frequent side effect
of related treatments. This type of fatigue is not
associated with the level of activity and does not
improve with rest [14. Radiation therapy and
chemotherapy account for nearly 70% of this
complication [51. The National Comprehensive
Cancer Network (NCCN) reports that the degree of
fatigue in cancer patients undergoing treatment
ranges from approximately 70% to 100% [16.17],
Additionally, cancer-related fatigue is an unpleasant
experience that many patients fear. While there are
various methods to manage pain at different times,
chronic pain following breast cancer treatment is
considered a significant clinical issue due to its
impact on quality of life and overall treatment
resistance [18 191, The prevalence of pain after breast
cancer treatment is reported to be around 20-30% in
various studies [20.21],

Psychological interventions are effective in reducing
these symptoms [22-24], Today, one of the treatments
that examines the interactions between the mind,
body, and emotions is mindfulness therapy [25l. In
mindfulness and moment-to-moment awareness
training, individuals strive to gain insight into their
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patterns of thoughts, emotions, and interactions with
others [26], which provides them the opportunity to
control their own behaviors [27. The most common
method of mindfulness training is mindfulness-based
stress reduction (MBSR) [28], which aims to achieve
four primary goals: focusing attention on the present
moment, developing metacognitive awareness
alongside breathing, fostering acceptance of mental
states and contents, and practicing non-judgment
regarding feelings and events [29. In the MBSR
program, participants are taught to observe their
mental processes, including their feelings, thoughts,
and physical sensations [3%, allowing them to analyze
their current experiences and behaviors [31,
Individuals should reflect on their life circumstances
and respond in new ways rather than relying on
habitual reactions [32l. Recent studies based on
mindfulness emphasize the reduction of physical and
psychological symptoms in people with breast
cancer, including a study conducted by Lengacher et
al, who evaluated the effect of mindfulness on
reducing stress and improving symptoms in breast
cancer survivors in the United States. They reported
that the group that received a mindfulness program,
compared to the group that received usual care,
achieved improvements in both psychological and
physical symptoms and could better control the fear
of relapse and fatigue; however, they reported no
statistically significant difference regarding pain
between the groups [33l. In addition, Wu et al
assessed the effectiveness of MBSR compared to
usual care in breast cancer patients. They found no
significant difference between the two groups, and
regarding the reduction of fatigue, the results were
heterogeneous B4. Additionally, Johannsen et al
evaluated the effectiveness of mindfulness-based
cognitive therapy on late pain after treatment in
women treated for early breast cancer. They
concluded that the intensity of pain after the
intervention significantly decreases [331.

Considering that people’s behaviors and attitudes
toward disease and its treatment vary across
different cultures and that studies should be
conducted in diverse cultures and societies, as well as
the fact that breast cancer is one of the health
priorities in Iran [3¢], and taking into account the
heterogeneity of results from various studies and the
significance of mindfulness, we investigated the
effect of a mindfulness-based intervention on the
physical symptoms of pain and fatigue in women with
breast cancer in Yazd, Iran.

Materials and Methods

This semi-experimental study, which included two
groups—an intervention group and a control
group—assessed the participants before the
intervention, immediately after the intervention, and
during follow-up. Sampling and intervention were
conducted from July 15, 2020, to October 27, 2020.
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Participants, eligibility criteria, and setting

The participants were breast cancer patients referred
to Ramzanzadeh Radiation Therapy Center in Yazd,
Iran, who had completed two months of radiation
therapy and chemotherapy or were candidates for
radiation therapy and chemotherapy at the time of
the study. Initially, addresses and names were
extracted from the patients’ files.

Inclusion criteria included individuals diagnosed
with breast cancer who had passed at least one
month since their diagnosis or at most two months
since completing radiation and chemotherapy, or
who were candidates for radiation and
chemotherapy. Participants were required to have
stage I to IIl breast cancer at the time of initial
diagnosis, the ability to read and write, the capability
to participate in counseling sessions, a willingness to
cooperate in the study, a history of surgeries such as
lumpectomy or mastectomy (radical, total, etc.),
access to a smartphone, and the ability to use it or
have a companion to assist them in this regard.
Exclusion criteria included having other cancers,
illnesses, or disabilities that prevent participation in
meetings, having a mental illness under treatment;
experiencing significant stress, such as the death of a
loved one or divorce in the last six months; substance
abuse, and simultaneous participation in the same
psychological study. Additionally, unwillingness to
continue participating in meetings, the occurrence of
major stressors and unexpected events at any stage
of the intervention, and failure to complete
homework for more than three sessions were also
considered grounds for excluding participants from
the study.

Table 1. The content of mindfulness-based stress reduction sessions

Enjezab et al.
Sample size and randomization
The sample size was calculated using the following
formula, with a confidence level of 95% and a test
power of 80%. Based on the study by Rahmani &
Talepasand [37], the sample size was determined to be
25 individuals in each group; however, accounting for
a 10% attrition rate, 28 individuals were included in
each group:

N=2s2p[z1-/2+2Z1-8]2/p2d
S2p=s12+s22/2

Eligible participants were assigned to two groups:
the intervention group (28 individuals) and the
control group (28 individuals) using a simple
randomization method and a random numbers table.
Intervention

The intervention utilized was the MBSR protocol.
During a phone call with the individuals, and after
confirming their eligibility to participate in the study,
the objectives of the research were explained to
them, and they completed the informed consent form
if they wished to participate. Due to the COVID-19
pandemic, the meetings were held online.
Participants in both the intervention and control
groups joined separate virtual WhatsApp groups.
Initially, the study objectives and methods were
presented, and for the intervention group,
information was provided in the form of PowerPoint
files and podcasts over eight consecutive weeks
during eight 2-hour online sessions. The content of
the sessions included training based on the Kabat-
Zinn MBSR protocol [38], which had been validated by
experts (Table 1).

Session Subject Content

-Physical examination exercise

-Practicing thoughts and feelings (walking on the street
-Recording pleasant events

-Expression of complications of breast cancer

-Sitting meditation

Second Facing obstacles

-Practicing seeing or hearing and meditating awareness of breathing, body, voice, and thoughts
-Practicing the 3-minute breathing space and reviewing it

-Breast cancer treatment methods and the effect of mindfulness on the symptoms and quality of
life and pain and fatigue of women with breast cancer

Fourth

Presence in the present

-Sitting meditation and awareness of breathing, body, sounds, and then thoughts (in addition to
paying attention to reactions given to problems

-Creating, thinking, and practicing points of view or substitute thoughts

-Providing general recommendations to patients in relation to mental and psychological issues of
this course and the necessity of using mindfulness in times of problems.

Sixth Thoughts are not facts

Journal of Clinical Care and Skills

Summer 2024, Volume 5, Issue 3



Effect of Mindfulness-Based Stress Reduction Intervention on Pain and Fatigue in Women with Breast Cancer 140

The training was conducted by the third researcher,
who had obtained certification to lead a mindfulness
course focused on stress reduction from a licensed
psychology and counseling center. Additionally,
participants could ask questions of the researcher,
receive necessary guidance, and submit their
homework via chat. The researcher ensured
participation and provided advice through phone
calls and chats, monitored homework, and obtained
feedback from participants, ensuring they were
online during meetings. Expert researchers also
supervised the weekly sessions. During the follow-up
period, those in the intervention group could
communicate with the researcher, who would
provide guidance based on the training techniques
and emphasize the importance of continuing the
exercises.The control group received routine care
and was placed on a waiting list to receive MBSR after
the completion of the intervention and follow-up. The
follow-up period for this research was four weeks.
After the study, due to the effectiveness of the
intervention and in accordance with ethical
considerations, MBSR training was provided to the
control group.

Research tools and data collection method

Before the MBSR sessions, the demographic
information checklist, the Fatigue Severity Scale
(FSS), and the Brief Pain Inventory (BPI) were shared
with the group via a link to the electronic
questionnaire, and participants were requested to
complete them (baseline). These questionnaires
were also administered at the end of the eighth
session (week eight) and four weeks after the
intervention as a follow-up (week 12). Participants in
both the control and intervention groups were asked
to complete the questionnaires again using the
Porsline software.

Demographic information form

The personal information form includes questions
such as questionnaire code, age, level of education,
occupation, marital status, and menopause status,
which were completed by individuals during the first
meeting.

Fatigue Severity Scale (FSS)

This questionnaire was designed by Cropp et al. in
1989 to measure the severity of fatigue and has
undergone psychometric analysis. This nine-item
scale assesses individuals’ personal perceptions of
their fatigue. The scoring of the questionnaire is
based on a Likert scale ranging from one to seven.
The internal structure and reliability of the
questionnaire were examined and confirmed
through internal consistency at the item level,
calculation of Cronbach’s alpha coefficient, and
repeatability across test administrations in the
research conducted by Shahvarughi-Farahani et al
139,

Brief Pain Inventory (BPI)

The BPI is a standard questionnaire developed by
Cleeland to measure the intensity of chronic pain in
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cancer patients and other clinical patients suffering
from chronic pain. This questionnaire consists of two
main parts: one measuring the intensity of pain and
the other assessing the level of interference with
daily activities, along with background questions. The
scoring for these components ranges from zero
(absence of pain) to ten (unimaginable pain). A
higher score indicates more severe pain. Vakilzadeh
and Nakhaie evaluated and confirmed the reliability
and validity of this questionnaire for cancer patients
[40-42]

Data analysis

Data were analyzed using SPSS 16. An independent t-
test was employed to analyze quantitative data, while
Mann-Whitney and Chi-square tests were utilized for
qualitative data. Since the study was designed based
on three intervals (baseline and weeks 8 and 12),
intra-group analysis was conducted using repeated
measures analysis of variance (ANOVA). A p-value of
< 0.05 was considered significant. As the data did not
follow a normal distribution, non-parametric tests
were used for statistical analysis.

Findings

The average age of women participating in the
intervention group was 47.57+9.36 years, while in
the control group, it was 51.86+10.75 years
(p=0.117). In both groups, the majority of female
participants were housewives and had below-
diploma education. The mean time to diagnosis in the
intervention and control groups was 8.39+3.36 and
8.36+2.87 weeks, respectively (p=0.301). Also, the
mean time to surgery, chemotherapy, and
radiotherapy in the intervention group were
7.54+2.77,5.32+2.91, and 2.07+1.21 weeks, whereas
these parameters were 7.39+1.79, 3.54+2.19, and
1.57+1.37 weeks in the control groups (0.414, 0.153,
and 0.118, respectively). The two groups showed no
statistically significant differences in terms of
demographic and background factors, such as age,
duration of  disease diagnosis, surgery,
chemotherapy, radiation therapy, marital status,
occupation, and education level (Table 2).

Table 2. Frequency of demographic characteristics in the
intervention and control groups

Parameter Category Intervention Control p-
Group Group Value
Occupation Housewife  21(75) 21(75) 1.000*
Practitioner 7(25) 7(25)
Total 28(100) 28(100)
Education Lessthana 12(42.9) 10(35.7) 0.496*
diploma
Diploma 10(35.7) 8(28.6)
Academic 6(21.4) 10(35.7)
Total 28(100) 28(100)
Marital status  Single 1(3.6) 2(7.1)  0.553*
Married 27(96.4) 26(29.9)
Total 28(100) 28(100)
Surgical status Lumpectomy 23(82.1) 25(89.3) 0.445*
Mastectomy 5(17.9) 3(10.7)
Total 28(100) 28(100)

*Calculated based on the Chi-square test.
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The Kolmogorov-Smirnov test showed that the
fatigue scores after the intervention (week eight) in
both groups followed a normal distribution;
however, the baseline and the follow-up scores, i.e.,
four weeks after the intervention (week 12), did not
follow a normal distribution. Before the intervention,
there was no statistically significant difference in the
mean fatigue score between the intervention and
control groups, as determined by the Mann-Whitney
test (p=0.710). The average fatigue score
immediately after the intervention (week eight) was
higher in the control group than in the intervention
group, and the results of the independent t-test
indicated that this increase was significant between
the two groups (p<0.001). However, although the
average fatigue score in the intervention group at
follow-up (week 12) was lower than that in the
control group, the Mann-Whitney test results showed
that this difference was not significant (p=0.298).
The average fatigue score in the intervention group
decreased in the post-test (week eight) compared to
the pre-test (baseline), and this decrease continued
into the follow-up phase (week 12). The average
score in the follow-up was lower than in the post-test,
and the difference in fatigue scores among the three
stages was significant (p<0.001).

The Kolmogorov-Smirnov test results showed that
the pain values in the 8th week for the two groups
followed a normal distribution; however, the values
at baseline and week 12 did not show a normal
distribution. Before the intervention, there was no
statistically significant difference in the average pain
score between the intervention and control groups,
as determined by the Mann-Whitney test (p=0.724).
Although the average pain score in the 8th week was
higher in the control group than in the intervention
group, this difference was not significant (p=0.747).
In the 12th week, there was also no significant
difference in the pain score between the intervention
and control groups (p=0.593). There was no
significant difference in the average pain score at the
three time points between the intervention and
control groups (p>0.05; Table 3).

Table 3. Comparison of fatigue and pain scores between the
intervention and control groups at different time points
Parameter Intervention Group Control Group p-value

Pain

Baseline 2.92+2.83 2.30+2.09 0.724**
Week 8 1.52+1.37 1.66+1.87 0.747*
Week 12 2.41+2.57 2.01+2.04 0.593**
p-value *** 0.549 0.534

*Independent-samples t-test; **: Mann-Whitney U test; ***Multivariate
analysis.

In a pairwise comparison, the difference in fatigue
scores was found to be significant between the
baseline and week eight, as well as between the
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baseline and week twelve (p<0.001). However,
between weeks eight and twelve, despite the
reduction in fatigue scores, the difference was not
significant.
In the control group, the fatigue score increased in
the 8th week but decreased in the 12th week, with
the difference being significant (p<0.020; Table 3). In
the paired comparison of pain scores in the control
group, significant differences were observed
between weeks 0 and 12 (p<0.027) and between
weeks 8 and 12 (p<0.020; Table 4).

Table 4. Pairwise comparison of fatigue score of women with
breast cancer in the intervention and Control groups at different
time points

Parameter Mean Standard p-
difference error Value*

Control group

Baseline-week 8 -1.929 2.882 1

Baseline-week 12 10.786 3.822 0.027

week 8-week 12 12.714 4.322 0.020

*Bonferroni post hoc test.

The present study investigated the effect of

mindfulness-based intervention on pain and fatigue
in women with breast cancer in Yazd, Iran. The MBSR
intervention reduced the average fatigue score in
women with breast cancer after eight weeks of
intervention; however, this reduction was not
significant in the following four weeks. Although the
pain score decreased during the intervention and
post-intervention, this decrease was not significant
compared to the control group.

The MBSR intervention led to a decrease in the
fatigue score of women with cancer, which aligns
with the results of Lengacher et al., who reported that
immediately after the study, as well as at 6 weeks and
12 weeks post-intervention, the MBSR intervention
improved specific breast cancer symptoms and
mental fatigue; however, there was no statistically
significant difference regarding pain scores [331. In the
present study, a decrease in the average fatigue score
was observed immediately after the intervention, but
after four weeks, this difference was not significant.
Additionally, in Johns et al's study, MBSR not only
resulted in greater vitality but also led to a moderate
to complete improvement in fatigue both post-
intervention and six months after the intervention
1431, Furthermore, in the study by Gok Metin et al., two
methods—progressive muscle relaxation and
mindfulness meditation—showed similar results in
reducing fatigue and improving coping styles among
patients with early-stage breast cancer [#4. By
creating a higher level of energy, MBSR can reduce
mood disorders, mental disorders, and especially
fatigue. However, in the present study, four weeks
after the intervention, there was no significant
improvement in patients’ fatigue. One possible
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reason for this difference is the virtual nature of the
MBSR intervention. Additionally, the passage of time
and the distancing from radiation and chemotherapy
sessions, as well as the effects of treatments on the
control group, may contribute to this result. MBSR is
an evidence-based, group-based intervention that
focuses on improving awareness and acceptance of
thoughts and feelings, including physical discomfort
and difficult emotions [38l. The main components of
MBSR include meditation exercises that help increase
awareness of feelings, emotions, and thoughts,
provide self-regulation strategies, and promote
healthy and adaptive responses to stress [45].

Ahmadi Gharagasloo et al demonstrated an
improvement in cancer-related fatigue among breast
and colorectal cancer patients participating in the
MBSR training program [6l. When a person achieves
the principles of mindfulness, it enhances their
physical, mental, and emotional well-being and
health, allowing them to better control their
behaviors [#7l, In the present study, mindfulness
reduced fatigue by fostering mental and emotional
peace. Kubo et al. reported a reduction in distress
levels and improvements in quality of life, as well as
physical and psychological symptoms, including
sleep problems and fatigue, in people with cancer and
their caregivers following MBSR intervention [48l.
This study aligns with the present research,
considering the eight-week online mindfulness-
based intervention using a mobile phone app, which
affected quality of life by reducing physical and
psychological symptoms and increasing participant
satisfaction, thereby facilitating faster access to
mindfulness training programs. In the present study,
due to the COVID-19 pandemic and the risk of
infection, as the subjects were in a high-risk group,
the training was conducted virtually. The findings
indicated that mindfulness-based training was
effective in reducing fatigue, with no significant
difference compared to face-to-face training.
However, it is evident that face-to-face counseling,
eye contact, close conversation, and practical training
in techniques could have more pronounced effects on
individuals.

Contrary to the results of the present study, Wu et al.
showed that MBSR did not have a significant effect on
reducing fatigue and improving the quality of life in
breast cancer patients 34, while the current study
demonstrated a significant reduction in the severity
of fatigue among patients who participated in eight
sessions of MBSR. The differences in the results of
this study compared to ours, as well as the lack of
significant improvement in fatigue four weeks after
the intervention in the present study, may be
attributed to variations in the sample size, the
training and follow-up methods, the severity of the
patient’s illnesses, and the duration of follow-up.

The results of the present study showed that
although the MBSR intervention caused a decreasing
trend in the pain scores of breast cancer patients, this
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difference was not significant. In a systematic review,
MBSR was found to reduce pain in patients with
chronic diseases [#9], which may be due to variations
in the methods of delivering MBSR education and the
different types of diseases studied, as well as a
potential need for a longer duration of MBSR
interventions. Additionally, Johannsen et al
demonstrated the effectiveness of mindfulness-based
cognitive therapy (MBCT) in alleviating late pain
after treatment in women treated for primary breast
cancer. It can be concluded that MBCT may serve as
an effective pain rehabilitation strategy for women
undergoing breast cancer treatment [33. In the
present study, although the reduction in pain was not
significant, this decrease is still valuable from a
clinical perspective.

Similar to our results, Shergill et al.'s research found
that MBSR did not reduce pain in 98 breast cancer
survivors with chronic neuropathic pain (CNP). Many
breast cancer survivors continue to experience CNP
after treatment. Despite pharmacological
management of CNP, many women still report
debilitating pain and reduced quality of life, and it is
often recommended to address pain with
psychosocial interventions as an adjunct to drug
therapy for CNP [50. The recurrence of pain
symptoms during follow-up can be attributed to the
fact that physical and neuropathic pain in breast
cancer survivors requires additional pain reduction
methods and longer follow-ups. On the other hand, it
should be noted that if these mental techniques are
not continued and do not become a dominant part of
daily life, they can lead to a return of pain and fatigue
symptoms. In the present study, there was no
significant difference in fatigue one month after the
intervention compared to immediately after the
intervention.

Due to the COVID-19 pandemic, the virtual
implementation of this educational intervention and
the online completion of the questionnaires to
maintain the health of breast cancer patients is
considered a key strength of this intervention.
Additionally, while having a follow-up period is a
strength of this study, the one-month duration of the
follow-up cannot represent a lasting effect.

The main limitations of the study included the lack of
an active control program. Another limitation was the
absence of a cut-off point regarding pain for entry
into the study, resulting in participants not reporting
significant pain at the beginning of the study.
Furthermore, this study did not examine the role of
mediators such as perceived stress, negative stimuli,
emotion regulation, etc. It is suggested that future
studies investigate the role of these mediators.

The need for an interdisciplinary approach in the
treatment of this disease, along with the
implementation of the mindfulness method based on
stress reduction in cancer treatment centers, is
suggested as a complementary strategy for treating
patients. Therefore, utilizing experienced healthcare
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providers, particularly senior midwifery consultation
experts, can play a crucial role in education,
improving quality of life, and reducing complications,
as well as mental and physical symptoms related to
breast cancer during the treatment period. A clinical
trial study with a larger sample size, employing a
face-to-face training method and conducting all
MBSR intervention sessions under the supervision of
psychologists who are subject matter experts, is
recommended for a longer follow-up period.

Conclusion

MBSR training reduces fatigue in women with breast
cancer, and although it decreases pain, this reduction
is not significant.

Acknowledgments: The authors express their
appreciation for the cooperation of the Ramezanzadeh
Radio & Chemotherapy Center of Yazd, Iran, and the breast
cancer survivors who participated in this study.

Ethical Permissions: Participants were informed about
the study through a written letter. All participants
completed an informed consent form and had the option to
withdraw their consent to participate at any time. The
study protocol and the instruments used for evaluation
were approved by Shahid Sadoughi University of Medical
Sciences in Yazd (grant No. 7233 and ethical code
IR.SSU.RSI.REC.1398.050). All methods were performed in
accordance with the relevant guidelines and regulations.
Conflicts of Interests: The authors reported no conflicts of
interests.

Authors' Contribution: Enjezab B (First Author), MAin
Researcher/Methodologist/Discussion Writer (35%); Zare
Hoseinabadi M (Second Author), Assistant
Researcher/Discussion Writer (20%); Shokrirafsanjani F
(Third  Author), Original Researcher/Introduction
Writer/Discussion Writer (45%)

Funding/Support: The study was funded by Shahid
Sadoughi University of Medical Sciences (grant No: 7233).

References

1- Ghaderi [, Kaviani A, Fakhrejahani E, Mehrdad N, Hazar
N, Karbakhsh M. Religious, cultural, and social beliefs of
Iranian rural women about breast cancer: A qualitative
study. Arch Breast Cancer. 2014;1(1):25-31.

2- Lengacher CA, Johnson-Mallard V, Post-White ], Moscoso
MS, Jacobsen PB, Klein TW, et al. Randomized controlled
trial of mindfulness-based stress reduction (MBSR) for
survivors ~ of  breast  cancer. Psychooncology.
2009;18(12):1261-72.

3- El-Deeb M, El-Sheredy HG, Mohammed AF. The role of
serum trace elements and oxidative stress in Egyptian
breast cancer patients. Adv Breast Cancer Res.
2016;5(1):37-47.

4- Amirkhah R, Naderi-Meshkin H, Mirahmadi M, Allahyari
A, Sharifi HR. Cancer statistics in Iran: Towards finding
priority for prevention and treatment. Multidiscip ] Cancer
Pathophysiol. 2017;3(2):27-38.

5- Midtgaard ], R@rth M, Stelter R, Tveteras A, Andersen C,
Quist M, et al. The impact of a multidimensional exercise
program on self-reported anxiety and depression in cancer
patients undergoing chemotherapy: A phase II study.
Palliat Support Care. 2005;3(3):197-208.

Journal of Clinical Care and Skills

Enjezab et al.
6- Hwang JH, Kim WY, Ahmed M, Choi S, Kim ], Han DW. The
use of complementary and alternative medicine by Korean
breast cancer women: Is it associated with severity of
symptoms?. Evid Based Complement Alternat Med.
2015;2015:182475.
7- Charlson ME, Loizzo ], Moadel A, Neale M, Newman C,
Olivo E, et al. Contemplative self healing in women breast
cancer survivors: A pilot study in underserved minority
women shows improvement in quality of life and reduced
stress. BMC Complement Altern Med. 2014;14:349.
8- Hall DL, Antoni MH, Lattie EG, Jutagir DR, Czaja SJ,
Perdomo D, et al. Perceived fatigue interference and
depressed mood: Comparison of chronic fatigue
syndrome/myalgic encephalomyelitis patients with
fatigued breast cancer survivors. Fatigue. 2015;3(3):142-
55.
9- Bower JE. Cancer-related fatigue--mechanisms, risk
factors, and treatments. Nat Rev Clin Oncol.
2014;11(10):597-6009.
10- Jemal A, Siegel R, Ward E, Hao Y, Xu ], Murray T, et al.
Cancer statistics, 2008. CA Cancer ] Clin. 2008;58(2):71-96.
11- Ganz PA, Desmond KA, Leedham B, Rowland JH,
Meyerowitz BE, Belin TR. Quality of life in long-term,
disease-free survivors of breast cancer: A follow-up study.
] Natl Cancer Inst. 2002;94(1):39-49.
12- Hansen BT, Orumaa M, Lie AK, Brennhovd B, Nygérd M.
Trends in incidence, mortality and survival of penile
squamous cell carcinoma in Norway 1956-2015. Int ]
Cancer. 2018;142(8):1586-93.
13- Bjerkeset E, Rohrl K, Schou-Bredal I. Symptom cluster
of pain, fatigue, and psychological distress in breast cancer
survivors: Prevalence and characteristics. Breast Cancer
Res Treat. 2020;180(1):63-71.
14- Reinertsen KV, Cvancarova M, Loge JH, Edvardsen H,
Wist E, Fossa SD. Predictors and course of chronic fatigue
in long-term breast cancer survivors. ] Cancer Surviv.
2010;4(4):405-14.
15- Bower JE, Ganz PA, Desmond KA, Rowland JH,
Meyerowitz BE, Belin TR. Fatigue in breast cancer
survivors: Occurrence, correlates, and impact on quality of
life. ] Clin Oncol. 2000;18(4):743-53.
16- De Jong N, Courtens AM, Abu-Saad HH, Schouten HC.
Fatigue in patients with breast cancer receiving adjuvant
chemotherapy: A review of the literature. Cancer Nurs.
2002;25(4):283-97.
17- Rad M, Borzoee F, Mohebbe M. The effect of humor
therapy on fatigue severity and quality of life in breast
cancer patients undergoing external radiation therapy. ]
Adv Med Biomed Res. 2016;24(103):102-14. [Persian]
18- Vahedi P, Salehpour F, Aghamohammadi D, Shimia M,
Lotfinia I, Mohajernezhadfard Z, et al. Single dose
preemptive  amitriptyline  reduces  postoperative
neuropathic pain after lumbar laminectomy and
discectomy: A randomized placebo-controlled clinical trial.
Neurosurg Q. 2010;20(3):151-8.
19- Wylde V, Dennis ], Beswick A, Bruce ], Eccleston C,
Howells N, et al. Systematic review of management of
chronic pain after surgery. Br ] Surg. 2017;104(10):1293-
306.
20- Andersen KG, Duriaud HM, Jensen HE, Kroman N,
Kehlet H. Predictive factors for the development of
persistent pain after breast cancer surgery. Pain.
2015;156(12):2413-22.
21- Wang L, Guyatt GH, Kennedy SA, Romerosa B, Kwon HY,
Kaushal A, et al. Predictors of persistent pain after breast

Summer 2024, Volume 5, Issue 3



Effect of Mindfulness-Based Stress Reduction Intervention on Pain and Fatigue in Women with Breast Cancer 144

cancer surgery: A systematic review and meta-analysis of
observational studies. CMAJ. 2016;188(14):E352-61.

22- Meyer T, Mark MM. Effects of psychosocial
interventions with adult cancer patients: A meta-analysis of
randomized experiments. Health Psychol. 1995;14(2):101-
8.

23- Osborn RL, Demoncada AC, Feuerstein M. Psychosocial
interventions for depression, anxiety, and quality of life in
cancer survivors: Meta-analyses. Int ] Psychiatry Med.
2006;36(1):13-34.

24- Goedendorp MM, Gielissen MF, Verhagen CA,
Bleijenberg G. Psychosocial interventions for reducing
fatigue during cancer treatment in adults. Cochrane
Database Syst Rev. 2009;2009(1):CD006953.

25- Mehrabi F. The effectiveness of mindfulness
intervention based on stress reduction on quality of life and
the number of seizure attacks in patients with epilepsy.
SHENAKHT ] Psychol Psychiatry. 2019;6(1):152-9.
[Persian]

26- Teasdale JD, Segal ZV, Williams JMG, Ridgeway VA,
Soulsby JM, Lau MA. Prevention of relapse/recurrence in
major depression by mindfulness-based cognitive therapy.
] Consult Clin Psychol. 2000;68(4):615-23.

27- Malinowski P. Neural mechanisms of attentional
control in mindfulness meditation. Front Neurosci.
2013;7:8.

28- Kabat-Zinn J. Mindfulness-based interventions in
context: Past, present, and future. Clin Psychol.
2003;10(2):144-56.

29- Nikpay M, Mohammadzadeh S. Phenome-wide
screening for traits causally associated with the risk of
coronary artery disease. ] Hum Genet. 2020;65(4):371-80.
30- Eyles C, Leydon GM, Hoffman CJ, Copson ER, Prescott P,
Chorozoglou M, et al. Mindfulness for the self-management
of fatigue, anxiety, and depression in women with
metastatic breast cancer: A mixed methods feasibility
study. Integr Cancer Ther. 2015;14(1):42-56.

31- Brown KW, Ryan RM. The benefits of being present:
Mindfulness and its role in psychological well-being. ] Pers
Soc Psychol. 2003;84(4):822-48.

32- Mitmansgruber H, Beck TN, Schifiler G. “Mindful
helpers”: Experiential avoidance, meta-emotions, and
emotion regulation in paramedics. ] Res Pers.
2008;42(5):1358-63.

33- Lengacher CA, Reich RR, Paterson CL, Ramesar S, Park
JY, Alinat C, et al. Examination of broad symptom
improvement resulting from mindfulness-based stress
reduction in breast cancer survivors: A randomized
controlled trial. ] Clin Oncol. 2016;34(24):2827-34.

34- Wu H, Li F, Zhang F. The efficacy of mindfulness-based
stress reduction vs. standard or usual care in patients with
breast cancer: A systematic review and meta-analysis of
randomized controlled trials. Transl Cancer Res.
2022;11(11):4148-58.

35- Johannsen M, O’Connor M, O’Toole MS, Jensen AB,
Hgjris 1, Zachariae R. Efficacy of mindfulness-based
cognitive therapy on late post-treatment pain in women
treated for primary breast cancer: A randomized controlled
trial. ] Clin Oncol. 2016;34(28):3390-9.

36- Taheri NS, Nosrat SB, Aarabi M, Tabiei MN, Kashani E,
Rajaei S, et al. Epidemiological pattern of breast cancer in

Journal of Clinical Care and Skills

Iranian women: is there an ethnic disparity?. Asia Pac ]
Cancer Prev. 2012;13(9):4517-20.

37- Rahmani S, Talepasand S. The effect of group
mindfulness-based stress reduction program and
conscious yoga on the fatigue severity and global and
specific life quality in women with breast cancer. Med ]
Islam Repub Iran. 2015;29:175.

38- Kabat-Zinn ]. Full catastrophe living, revised edition:
How to cope with stress, pain and illness using mindfulness
meditation. London: Little, Brown Book Group; 2013.

39- Shahvarughi-Farahani A, Azimian M, Falahpour M,
Karimloo M. Evaluation of reliability and validity of the
Persian version of fatigue severity scale (FSS) among
persons with multiple sclerosis. Arch Rehabil.
2013;13(4):84-91. [Persian]

40- Vakilzadeh P, Nakhaie N. The reliability and validity of
the Persian version of the brief pain inventory in cancer
patients. ] Rafsanjan Univ Med Sci. 2006;5(4):253-8.
[Persian]

41- Mirzamani SM, Sadidi A, Sahrai ], Besharat MA. Anxiety
and depression in patients with lower back pain. Psychol
Rep. 2005;96(3):553-8.

42- Cleeland CS. Pain assessment in cancer. In: Effect of
cancer on quality of life. Boca Raton: CRC Press; 1991.

43- Johns SA, Brown LF, Beck-Coon K, Talib TL, Monahan
PO, Giesler RB, et al. Randomized controlled pilot trial of
mindfulness-based stress reduction compared to
psychoeducational support for persistently fatigued breast
and colorectal cancer survivors. Support Care Cancer.
2016;24(10):4085-96.

44- Gok Metin Z, Karadas C, Izgu N, Ozdemir L, Demirci U.
Effects of progressive muscle relaxation and mindfulness
meditation on fatigue, coping styles, and quality of life in
early breast cancer patients: An assessor blinded, three-
arm, randomized controlled trial. Eur ] Oncol Nurs.
2019;42:116-25.

45- Jiang JM, Seng EK, Zimmerman ME, Sliwinski M, Kim M,
Lipton RB. Evaluation of the reliability, validity, and
predictive validity of the subscales of the perceived stress
scale in older adults. ] Alzheimers Dis. 2017;59(3):987-96.
46- Ahmadi Gharagasloo N, Rahimian Booger I, Asadi ],
Vogdani R. Improvement of cancer related fatigue in breast
and colorectal cancer patients taking part in mindfulness
based stress reduction training program. ARMAGHAN-E-
DANESH. 2019;24(3):306-18. [Persian]

47- Ladenbauer S, Singer ]. Can mindfulness-based stress
reduction influence the quality of life, anxiety, and
depression of women diagnosed with breast cancer?-A
review. Curr Oncol. 2022;29(10):7779-93.

48- Kubo A, Altschuler A, Kurtovich E, Hendlish S, Laurent
CA, Kolevska T, et al. A pilot mobile-based mindfulness
intervention for cancer patients and their informal
caregivers. Mindfulness. 2018;9(6):1885-94.

49- Bawa FLM, Mercer SW, Atherton R], Clague F, Keen A,
Scott NW, et al. Does mindfulness improve outcomes in
patients with chronic pain? Systematic review and meta-
analysis. Br ] Gen Pract. 2015;65(635):e387-400.

50- Shergill Y, Rice D, Khoo E, Jarvis V, Zhang T, Taljaard M,
et al. Mindfulness-based stress reduction in breast cancer
survivors with chronic neuropathic pain: A randomized
controlled trial. Pain Res Manag. 2022;2022:4020550.

Summer 2024, Volume 5, Issue 3



	2930-YAS-Or-Shokri(254)-InDe_01
	2930-YAS-Or-Shokri(254)-Body



