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ABSTRACT

AIMS: This study investigated the effectiveness of mindfulness-based stress reduction training in improving
body image and biological factors among women with breast cancer.

MATERIALS AND METHODS: This quasi-experimental study used a pretest-posttest design with an
experimental group and a control group. Thirty eligible patients with breast cancer attending Valiasr Hospital
in Tabriz were recruited by convenience sampling and randomly assigned to the experimental (n=15) or
control (n=15) group. Both groups completed the Multidimensional Body-Self Relations Questionnaire
(MBSRQ) at pretest and posttest. Venous blood samples were collected at both time points to measure serum
cortisol, interleukin-6, and interleukin-12. The experimental group received mindfulness-based stress
reduction (MBSR) training, whereas the control group received no intervention. Data were analyzed using
multivariate analysis of covariance in SPSS 25.

FINDINGS: Significant between-group differences were observed in body image and the biological factors
serum cortisol, interleukin-6, and interleukin-12. Partial eta squared indicated that the experimental
condition accounted for 9.6% of the variance in body-image scores, 6.5% of the variance in serum cortisol,
6.3% of the variance in interleukin-6, and 6.7% of the variance in interleukin-12 (P<0.001).

CONCLUSION: Mindfulness-based stress reduction may improve body image among patients with breast
cancer and, as a nonpharmacological adjunct to treatment, may help regulate serum cortisol, interleukin-6,
and interleukin-12.
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INTRODUCTION

Breast cancer is one of the most common chronic
diseases among women, affecting more than 1.5
million women annually and accounting for more
cancer deaths among women than any other
malignancy. Worldwide, approximately 570,000
women died from breast cancer in 2015 [1],
and more than 2 million cases were reported in
2018 [2]. Biological factors have an established
role in cancer. Interleukin-6 (IL-6), which
occurs at high concentrations in breast cancer
cells, contributes to epithelial-mesenchymal
transition, angiogenesis, and metastasis [3,4].
It also promotes breast cancer cell growth by
stimulating aromatase activity, thereby converting
estrone precursors to estrogen, and by stimulating
vascular endothelial growth factor (VEGF)
production [5]. IL-6 upregulates proangiogenic
molecules such as VEGF and consequently plays
a key role in intratumoral angiogenesis [6].
Another relevant cytokine, interleukin-12 (IL-12),
promotes T-helper 1 (Th1) cell differentiation and
interferon-gamma production; interferon-gamma
in turn increases IL-12 production by phagocytic
cells. IL-12 also contributes importantly to cell-
mediated immune responses [7]. In addition,
severe stress can hyperactivate the hypothalamic-
pituitary-adrenal (HPA) axis in these patients and
increase cortisol levels [8].

Psychological factors are likewise
important. During the course of breast cancer,
physical changes and fear of being judged may
distort a patient>s body image. Body image has
an important role in these patients> social and
interpersonal relationships [9]. Changes in
appearance caused by cancer and, in some cases,
breast surgery can markedly alter body image and
distance patients from their ideal self-image. This
may resultin poor social skills, anxiety, or efforts to
hide from others [10]. Psychological stability and
mental health may consequently be threatened
because body image is an important component
of mental health [11]. Pourfahimi et al. confirmed
a linear relationship between mental health and
body image [12].

Psychologists now play a more active role
in cancer care than in the past [9]. Psychological
interventions, including cognitive-behavioral
strategies and group therapy, have shown
beneficial effects in chronic illnesses such as
cancer [13]. Mindfulness-based cognitive therapy
may be particularly useful for people with breast
cancer and has produced positive results in clinical
and nonclinical populations, including health
professionals, students, and employees [14]. This
approach connects mood, thoughts, emotions, and
bodily sensations. Through mindfulness training,
patients learn to relate differently to irrational
thoughts and feelings that generate stress and

anxiety, to change their relationship to mental
content, and to view thoughts and feelings from
a broader perspective [15]. Although people
with cancer face major stressful life events,
mindfulness teaches present-focused attention
and nonjudgmental observation of thoughts
and emotions, promoting physical relaxation,
psychological balance, and a sense of internal
integration [16].

Mindfulness may also improve biological
factors associated with breast cancer. McClintock
et al. reported that engagement in mindfulness
training predicted changes in inflammatory
pathophysiology and IL-6 levels among adults
with alcohol dependence [18]. Antoni et al. found
that cognitive-behavioral stress management
improved mood, reduced blood cortisol, and,
after 12 months, reduced leukocyte inflammatory
signaling involving IL-6 and IL-12 [19]. Lindsay
et al. showed that mindfulness training may
counteract the effects of aging and psychosocial
stress on susceptibility to infection and recovery
from injury, partly through regulation of IL-6
[20]. Bayat et al. confirmed a linear relationship
between mental health and body image [21],
and mindfulness training has been reported
to improve psychological status and reduce
stress and cortisol among women with breast
cancer [14]. However, Bayat et al. found no
significant effect of a mindfulness program on
IL-6 [21]. Dortaj et al. reported that relaxation
techniques within cognitive-behavioral therapy
can enhance diaphragmatic breathing and reduce
perceived stress and cortisol, thereby decreasing
physiological manifestations of stress and
potentially influencing biomarkers such as IL-
12 [22]. Shalikarian et al. examined body image
and psychological outcomes in breast cancer and
identified body image as a significant predictor of
psychological adjustment and mental health [23].
Tajeri et al. found that mindfulness can benefit
individuals with body-image difficulties [24], and
Khoshkardar and Raeisi reported improved body
image among girls following mindfulness training
[25].

Previous research has examined
mindfulness in relation to individual study
outcomes, butthe combined effects of mindfulness-
based stress reduction on body image and
biological factors remain insufficiently studied.
The present study therefore evaluated the effects
of mindfulness-based stress reduction training on
body image and biological factors in women with
breast cancer.

MATERIALS AND METHODS

This quasi-experimental study used a pretest-
posttest design with an experimental group and
a control group. The study population comprised
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all patients with breast cancer attending Valiasr
HospitalinTabrizin2024-2025 (Iranianyear1403).
Thirty women aged 20-50 years (mean age, 36 +/-
5.4 years) were recruited by convenience sampling
and randomly allocated to the experimental or
control group. After the researcher explained the
study procedures, eligible participants provided
written informed consent. The experimental
group attended eight weekly 2-hour mindfulness-
based stress reduction sessions. Inclusion criteria
were a diagnosis of breast cancer, age 20-50
years, at least lower-secondary education, and
no other chronic disease. Exclusion criteria were
incompletely completed questionnaires, absence
from more than one training session, receipt
of psychological or psychiatric intervention
during the previous year, and unwillingness to
continue treatment. Study measures included
the mindfulness-based stress reduction (MBSR)
intervention and the Multidimensional Body-Self
Relations Questionnaire (MBSRQ).

Mindfulness-based stress reduction
intervention: The 8-week mindfulness training
program was adapted from Full Catastrophe
Living and was delivered by a trained researcher
as described in Table 1 [26].

Table 1) Eight-week mindfulness training program

Time Activity

Weeks  Body scan
land 2 Breathing practice (10 minutes per day).

Weeks  Alternating body-scan and yoga practice (on alternate
3and4 days, preferably for 45 minutes across the eight sessions)
Seated breathing meditation for 15-20 minutes per day.

Weeks  Seated practice focused on breathing for 30-45 minutes
5and 6 per day, alternating with yoga; use breathing to regulate
attention.
Attend to bodily sensations, sounds, thoughts, and
emotions; begin walking meditation.

Week 7  Practice for 45 minutes daily using a combination of sitting,
yoga, and body-scan techniques; discontinue recordings if
previously used.

Week 8 Review earlier material and use the recordings. Complete
the body scan at least twice this week and continue sitting
practice and yoga.

Multidimensional Body-Self Relations
Questionnaire: The MBSRQ is a standardized
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69-item self-report instrument designed to assess
attitudes toward multiple dimensions of body
image. According to Cash and Pruzinsky, body-
image attitudes include evaluative, cognitive, and
behavioral components and encompass awareness
of health and feelings of illness. The first version,
developed in 1983, contained 294 items and was
called the Body-Self Relations Questionnaire.
Repetitive content was removed and several
sections were reorganized according to updated
criteria in the second version. Cash, Winstead,
and Janda used the instrument in an international
body-image study in 1985. Of 30,000 participants,
2,000 were randomly selected and stratified by
age and sex. Cash et al. confirmed the validity of
the main subscales and reported reliability of 0.81
[27]. Ahmadi et al. reported a reliability coefficient
0f 0.754 in 2013, and Jafari and Movahed reported
0.810 in 2016.

Laboratory procedures and sampling:
To measure serum cortisol, IL-6, and IL-12, venous
blood samples were obtained between 8:00 and
10:00 a.m. [6] from participants in both groups at
pretest and posttest.

Ethical considerations: The study
complied with all ethical requirements.
Approval was obtained from the Research Ethics
Committee of Tabriz Islamic Azad University of
Medical Sciences (IR.IAU.TABRIZ.REC1403.37.2).
Questionnaires were kept confidential; written
informed consent was obtained; participants
were informed of the study aims, their freedom to
withdraw, and their right to receive information
about the results; and consent was confirmed to
be informed and voluntary.

Statistical analysis: Data were analyzed
using multivariate analysis of covariance
(MANCOVA) in SPSS version 25.

RESULTS

Table 2 presents descriptive statistics, including
means and standard deviations, for study variables
at pretest and posttest in the experimental and
control groups. Posttest scores for body image
(lower scores indicating a better body image)

Table 2) Descriptive statistics for study variables

Pretest Posttest
Variable Dimension Experimental Control Experimental Control
SD M SD M SD M SD M
Attitude toward one's body 3.22 119.73 30.06 109.20 17.41 78.80 29.14 110.01
Satisfaction with body areas 5.95 29.13 5.21 30.66 2.87 20.01 4.70 29.86
Body image - -
Attitude toward body weight 3.45 23.26 3.44 23.13 1.97 10.80 2.60 22.73
Total score 32.52 172.13 34.88 163.01 18.40 109.60 32.33 162.60
Serum cortisol(pug/dL) 5.89 34.20 8.48 31.46 4.16 15.73 9.84 31.66
Bif"“;gical Interleukin-6 (pg/mL) 17.40 47.26 16.81 54.46 6.64 17.80 14.56 53.26
actors

Interleukin-12 (pg/mL) 12.67 54.73 14.57 52.01 5.44 22.53 14.36 56.86
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and the biological factors and their components
decreased in the experimental group compared
with pretest. In contrast, body-image and
biological-factor scores changed little between
pretest and posttest in the control group.

The distribution of the data was assessed
using normality tests (Table 3). Shapiro-Wilk
P values exceeded 0.05 for all variables and
components, indicating that pretest and posttest

scores were normally distributed.

Table 4 presents the Levene test results.
The assumption of homogeneity of error variances
was satisfied for all study variables (P>0.05).
Box>s M test was used to evaluate equality of the
variance-covariance matrices between groups
(Table 5); the matrices were homogeneous
(P>0.05).

Table 3) Shapiro-Wilk test of score-distribution normality

Pretest Posttest
Study variable Component
Sh P Sh P
Attitude toward one's body 0.956 0.238 0.941 0.099
Satisfaction with body areas 0.965 0.408 0.961 0.331
Body image
Attitude toward one's body weight 0.943 0.107 0.945 0.106
Total score 0.943 0.107 0.936 0.072
Serum cortisol 0.934 0.063 0.955 0.211
Biological factors Interleukin-6 0.978 0.779 0.972 0.602
Interleukin-12 0.969 0.520 0.962 0.405

Table 4) Levene's test of homogeneity of error variances

Dependent variable Component F statistic df1 df2 P value
Attitude toward one's body 0.046 1 28 0.872
Satisfaction with body areas 0.466 1 28 0.501
Body image
Attitude toward one's body weight 0.098 1 28 0.757
Total score 0.042 1 28 0.839
Serum cortisol 2.975 1 28 0.621
Biological factors Interleukin-6 0.037 1 28 0.933
Interleukin-12 0.160 1 28 0.693

Table 5) Box’s M test results

Box's

Variables M F df1 df2 P value
Body image 7.170 1.055 6 5.670 0.387
Biological factors ~ 13.159  1.936 6 5.680 0.071

MANCOVA was used to test the effect
of MBSR training on body image among women
with breast cancer (Table 6). The group effect
on the combined body-image components was
significant. Partial eta squared for the multivariate
effect was 0.096, indicating that 9.6% of the

variance in the combined body-image outcome
was attributable to the experimental condition,
representing a moderate effect.

Table 7 reports component-level ANCOVA
results comparing the experimental and control
groups. Significant between-group differences
were observed for all body-image components.
Partial eta squared indicated that the experimental
condition accounted for 8.7% of the variance in
attitudes toward one>s body, 8.4% of the variance
in satisfaction with body areas, and 5.6% of
the variance in attitudes toward body weight
(P<0.001).

Table 6) Multivariate test results for body-image components

Effect Multivariate statistic Value df Error df P value Partial eta
squared
Pillai's trace 0.096 1.972 3 21 0.001 0.096
. Wilks' lambda 0.034 1.972 3 21 0.001 0.096
Group x body-image
components Hotelling's trace 28.174 1.972 3 21 0.001 0.096
Roy's largest root 28.174 1.972 3 21 0.001 0.096
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Table 7) Multivariate analysis of covariance for the effects of mindfulness-based stress reduction
on body-image components

Source Components SSquurgrzfs df Mean square F statistic P value P:;tui:issa
Attitude toward one's body 7529.658 2 218.700 199.034 0.001 0.087
Group Satisfaction with body areas 297.222 2 148.611 64.329 0.001 0.084
Attitude toward one's body weight 29.001 2 14.501 4.181 0.028 0.056
Attitude toward one's body 2903.620 23 126.244
Error Satisfaction with body areas 99.733 23 2.310
Attitude toward one's body weight 119.467 23 3.469

Table 8 presents the multivariate test
statistics for the biological factors. The group
effect on the combined biological outcomes
was significant. Partial eta squared was 0.094,
indicatingthat9.4% ofthevarianceinthe combined
biological-factor outcome was attributable to the

Table 9 reports the component-level
analyses for serum cortisol, IL-6, and IL-12.
Significant differences were observed between the
experimental and control groups (P<0.05). Partial
eta squared indicated that the experimental
condition accounted for 6.5% of the variance in

experimental condition. serum cortisol, 6.3% of the variance in IL-6, and
6.7% of the variance in IL-12 (P<0.001).
Table 8) Multivariate test statistics for biological factors
Effect Multivariate statistic Value F df Error df P value Lol
squared
Pillai's trace 0.094 1.264 3 21 0.001 0.094
Wilks' lambda 0.052 1.264 3 21 0.001 0.094
Group x biological factors
Hotelling's trace 18.055 1.264 3 21 0.001 0.094
Roy's largest root 18.055 1.264 3 21 0.001 0.094
Table 9) Multivariate analysis of covariance for the effects
of mindfulness-based stress reduction on biological factors
Source Components Sum of squares df Mean square F statistic P value Partial eta
squared
Serum cortisol 2376.300 1 2376.300 53.286 0.001 0.065
Group Interleukin-6 563.333 1 563.333 24113 0.001 0.063
Interleukin-12 312.156 1 17.550 12.030 0.003 0.067
Serum cortisol 460.834 23 20.036
Error Interleukin-6 312.385 23 13.582
Interleukin-12 420.215 23 18.270
DISCUSSION can be improved using complementary and

Analysis of covariance showed that MBSR training
improved body image among women with
breast cancer. This finding is consistent with the
results reported by Khoshkardar and Raeisi [25],
Pintado and Andrade [28], Pasyar et al. [29], and
Ramazanalizadeh et al. [30].

Body image is generally defined as the
mental representation of one>s appearance,
formed through self-observation and
responses from others. It is a multidimensional
construct relevant to experiences ranging from
reconstructive surgery to eating disorders and
can be substantially disrupted in breast cancer.
Patients treated for breast cancer may be strongly
affected by distorted body image; however,
negative body-related perceptions and emotions

alternative interventions [11].

Cancer treatment can cause major
changes in body image through loss of a body
part, scar disfigurement, or other physical
changes. Women treated for breast cancer may
experience loss or deformation of one or both
breasts, surgical scars, skin changes, and weight
gain. These changes are closely linked to physical
appearance and body image and often contribute
to poorer mental health, reduced quality of life and
marital satisfaction, and psychological distress.
Although some studies suggest that attention to
appearance may facilitate adjustment, people who
place greater importance on their appearance
may be more vulnerable when cancer treatment
alters it [31]. Physical injury can be particularly

w
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profound after mastectomy because the patient
loses a body part that also carries sexual meaning.
Increasing attention to the perceived bodily
deficit may distort body image and distinguish
these patients from healthy individuals [19].
Breast cancer care has traditionally focused on
physical recovery, yet physical illness also has
enduring psychological consequences. Treatment
centers should therefore address psychological
problems and involve qualified professionals in
psychosocial care. Appearance is an important
aspect of identity, and efforts to improve it through
clothing, jewelry, cosmetics, grooming, or surgery
are common across cultures. Dissatisfaction with
the body may reflect diminished self-acceptance,
impair quality of life and normal functioning, and
increase vulnerability to mental disorders [37].

Mindfulness treatment focuses strongly
on emotional experience and may interrupt
the cycle of negative appraisal, situational fear,
and avoidance that is common in psychological
disorders. Its exercises seek to strengthen self-
worth and self-esteem, helping individuals cope
with challenges such as breast surgery. Greater
awareness of emotional distress may reduce
suffering associated with emotional pain and
improve coping with chronic or delayed distress
[32]. From a behavioral perspective, anxiety
about altered appearance can be maintained by
experiential avoidance: avoiding thoughts and
feared situations reduces anxiety temporarily but
ultimately intensifies worry. Planned imaginal
exposure is therefore a first-line strategy. MBSR
helps patients confront fears mentally and reduce
avoidance through sustained attention and body-
focused imagery, enabling acceptance of their
changed appearance [33]. Acceptance may lessen
distress associated with breast loss, while mindful
attention to unaffected and valued parts of the
body supports a new self-concept. Among women
with breast cancer, mindfulness may reduce
dissatisfaction and shame about appearance
as well as anxiety about social situations and
intimacy with a spouse, thereby improving body
image.

Because biological factors influence
cancer outcomes, the present study also
evaluated serum cortisol, IL-6, and IL-12. MBSR
training significantly improved these biological
measures, consistent with Lengacher et al. [34].
Serum cortisol secretion is regulated by the HPA
axis and is sensitive to stress. Most circulating
cortisol is bound to transcortin and albumin,
while approximately 10% is free and biologically
active. Stress related to breast cancer is a natural
emotional response that can increase plasma
corticosteroids, a major hormonal defense
against stress [35]. MBSR may reduce stress
hormones, particularly norepinephrine [36], and

consequently affect serum cortisol.

MBSR also affected IL-6 levels. This
finding differs from Bayat et al. [37], who did
not observe a significant effect of MBSR on IL-
6. Their mindfulness exercises may not have
been sufficiently intensive to alter IL-6, and the
considerable variability of this cytokine among
patients with breast cancer may make the effect
of a psychological intervention difficult to detect.
Changes in the biomarker may also not have
interacted with psychological changes in that
study, whereas such an interaction may have
occurred here. The present results are consistent
with Lindsay et al. [38], who found significant
treatment effects at pretest, posttest, and follow-
up. Mindfulness skills may modify inflammatory
capacity, and stress-focused mindfulness training
may have a meaningful anti-inflammatory effect in
breast cancer, particularly on IL-6.

The findings further showed that MBSR
was associated with interleukin levels [39]
and may reduce IL-12 in patients with breast
cancer by reducing stress. Multiple studies have
demonstrated significant relationships between
psychological and biological stressors and
interleukin levels [40]. Mindfulness skills promote
neurologic relaxation and stress reduction, which
may lower IL-12. Specifically, MBSR substantially
reduces perceived stress and recalibrates the
HPA axis, decreasing glucocorticoid secretion,
particularly cortisol [41]. Chronic cortisol elevation
in breast cancer can suppress Thl immunity
and contribute to altered production of IL-12, a
key proinflammatory cytokine. Lower cortisol
following the intervention may restore Th1/Th2
balance toward a more physiological state and
reduce IL-12 production by dendritic cells and
macrophages. This neuroimmune mechanism has
been supported in studies of patients with cancer
[42].

This study has several limitations.
Participants were recruited from a single
treatment center, Valiasr Hospital in Tabriz, and
therefore had limited clinical and sociocultural
diversity. Biological markers were measured only
at two time points, precluding assessment of
longitudinal  trajectories.

Given the physical changes associated
with breast cancer surgery, health counselors
and psychologists in rehabilitation centers should
incorporate body-acceptance and physical-
sexual self-concept techniques into mindfulness
protocols to facilitate adjustment to a changed
body. Cancer centers and oncology clinics should
consider offering MBSR as a standardized adjunct
to chemotherapy, surgery, and other routine
treatments to address psychological outcomes
and support immune and physiological regulation.
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CONCLUSION

The MBSR program significantly improved body
image and reduced serum cortisol, IL-6, and IL-
12 levels among women with breast cancer. These
effects may occur psychologically through greater
body acceptance, reduced experiential avoidance,
and improved physical-sexual self-concept, and
biologically through recalibration of the HPA axis
and reduced glucocorticoid secretion. MBSR may
therefore serve as an effective adjunctive approach
that reduces the psychological consequences
of breast cancer treatment, improves biological
status, and enhances quality of life.

Clinical and Practical Implications for Police
Medicine

MBSR may be used alongside medical treatment
for breast cancer to improve body image, reduce
physiological stress and inflammatory responses,
and enhance quality of life. Given the highly
stressful nature of police and military occupations
and the role of chronic stress in intensifying
inflammation and impairing immune function,
similar interventions within health services for
armed-forces personnel and their families may
strengthen psychological readiness, improve
treatment outcomes, and reduce the burden of
stress-related disease.
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