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Abstract: Cancer survivors often experience a variety of physiological deficits resulting from cancer treatment such as
reduced muscle strength, decreased range of motion and poor balance. Cancer survivors also commonly experience
psychosocial side effects, such as anxiety, depression and fear of recurrence. Overall, it is common for cancer survivors
to report a decrease in physical and emotional wellbeing and overall quality of life. Research suggests that
improvements in physical health can be achieved through moderate intensity exercise such as light resistance training
and moderate aerobic exercise in this population. Mindfulness-Based-Stress-Reduction (MBSR) programming utilizes
various mind/body techniques that can reduce state anxiety levels, distress and depression. While cancer survivors face
numerous physiological and psychological challenges, exercise interventions focus on physical health, while MBSR
interventions focus on psychosocial health. The American Medical Association (AMA) recommends a patient’'s care
should include psychological, physiological, psychosocial and educational components, emphasizing the need for an
integrated approach to cancer survivorship. Integrating exercise and MBSR interventions may serve to optimize the

overall health and quality of life of a cancer survivor.
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People are surviving cancer at a much greater rate,
which may be attributed to improved methods of
detection, treatment and care. Unfortunately, cancer
survivors will often experience a variety of physical
and/or emotional treatment-related side effects and
symptoms which may have a negative impact on their
health and quality of life. Common physical
impairments consist of fatigue, muscular weakness,
weight gain, cardiopulmonary inefficiency, while
emotional symptoms may include anxiety, stress and
depression.  Various interventions have been
developed and studied in order to help cancer survivors
overcome difficulties with either physical or emotional
symptoms or impairments [1]. Exercise may improve a
cancer survivor's physiological functioning, such as
muscular strength, endurance, cardiovascular functions
and pulmonary function, reducing the negative
treatment-related side effects and maintaining and
restoring health and fitness [2-5]. Emotionally, cancer
survivors may benefit from participating in mindfulness-
based meditation, such as Mindfulness-Based-Stress-
Reduction (MBSR), which can significantly reduce
state anxiety levels, distress and depression, as well as
reduce the fear of recurrence [6-10]. The American
Medical Association (AMA) states psychological,
physiological, psychosocial and educational
interventions must be a part of a patient's care [9].
Cancer survivors face numerous physiological and
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psychological challenges. The primary focus of
physical interventions is to restore and improve
physical impairments, while the primary focus for
psychosocial impairments is to alleviate mental health
impairments. Currently, few approaches to survivorship
care have considered a multidimensional rehabilitative
program that incorporates both exercise and physical
activity as well as mindfulness-based meditation [2-5].
Therefore, the purpose of the article to put forth a
rationale for integrating exercise and MBSR
interventions for optimizing survivorship care.

EXERCISE AND
SURVIVORSHIPS

PHYSICAL ACTIVITY FOR

Research suggests that physical exercise can
provide both physical and mental benefits. However,
the majority of cancer survivors do not participate in
exercise due to their perception that it may cause
fatigue as well as the perceived high cost of exercise.
Furthermore, many cancer survivors believe that there
is a lack of facilities providing exercise programs
staffed by fitness professionals with the appropriate
qualifications [11, 12]. Research on alternative
therapies consisting of various forms of mindfulness
meditation have resulted in reductions in stress, mood
disturbances, depression, anxiety, as well as
improvement in physical functioning, sleep, fatigue,
energy, spirituality, positive mind states and overall
quality of life [13].

Cancer survivors often experience a decrease in
their emotional health, characterized by depression,
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anxiety, stress, loss of appetite, sleep disturbance,
hopelessness, anxiety and poor adherence to
treatment and overall suffering [14-16]. Cancer
survivors may develop physical impairments, such as
loss of muscle mass resulting in reduced strength,
decreases in range of motion and lymphedema that
limit the use of one's upper and lower extremities, as
well as cause balance issues. These physical
impairments may make it difficult to perform various
activities of daily living [17].

It is estimated that 10-25% of all cancer survivors
report being depressed, while 30-50% of cancer
survivors report difficulty with sleeping [18, 19]. Thirty-
five to forty-five percent of breast cancer survivors may
experience depression [20]. Furthermore, about half of
cancer survivors report experiencing levels of pain and
anxiety; 20% of cancer survivors meet the criteria for
anxiety disorder [21]. Many cancer survivors
experience cognitive difficulties that include impaired
memory and the inability to concentrate while
performing tasks [21]. Cumulatively, this may result in
difficulties performing work-related activities,
participation in leisure and social activities with friends
and family, and impact the ability to sustain meaningful
relationships. As a result, many cancer survivors will
experience negative health quality of life related
outcomes during and after treatment [21].

Research  suggests that cancer survivors
experiencing depression and/or anxiety during
treatment are less likely to adhere to their treatment.
There is also a 27% higher mortality rate in those with
depression and anxiety [20]. It is reported that
depression and anxiety remain in as many as 24 % to
89% of cancer survivors. The anxiety and distress of
cancer recurrence is a common phenomenon and
involves fear, worry, and intrusive thoughts. This fear of
recurrence is common and persistent regardless of the
cancer diagnosis and has been linked to higher
morbidity rates among breast cancer survivors.
Sustained fear of recurrence may cause psychological
distress, decreases in quality of life and an array of
physical impairments [22].

For a variety of chronic illnesses, physical exercise,
characterized by a combination of aerobic, strength,
and flexibility, is an effective intervention to improve
deficits in quality-of-life dimensions, particularly
emotional and physical well-being [3, 23-26]. Courneya
and Friedenreich [3] advanced the idea that exercise
may address the broad range of quality of life issues
following a cancer diagnosis, whether in treatment or

post treatment, by maintaining and/or improving their
physical and emotional wellbeing and reducing
treatment related side effects [2-5]. Research indicates
that cancer survivors who participate in regular
moderate exercise that includes aerobic activity and
resistance training, may experience positive
adjustments to their psychosocial well-being with
improved body-image and self-concept, as well as a
decrease in distress symptoms, which include fatigue,
sleeping difficulties, nausea, depression, and anxiety

[4].

While exercise can afford many physical and
psychosocial benefits, exercise interventions alone
may not effectively address the coping issues that
many cancer survivors struggle with as a result of their
cancer diagnoses. It is critical that cancer survivors
learn to cope with the many emotional issues that
accompany a cancer diagnoses; inappropriate coping
mechanisms may be associated with impaired immune,
cardiovascular and endocrine function [27, 28].
Therefore, a more integrated and multidimensional
approach to survivorship care that considers not only
exercise inventions, but other alternative mind/body
interventions must be considered in order to address
the array of physiological and psychological side
effects of a cancer diagnoses, promoting increased
quality of life.

MINDFULNESS-BASED
SURVIVORSHIP

MEDITATION FOR

Mindfulness meditation may promote awareness on
the present moment to reduce stress, promote
relaxation and improve one’s awareness in the present
moment and/or connection to one's self, effectively
improving the many emotional deficits experienced by
cancer survivors [13]. Mindfulness meditation is a non-
authoritarian and non-hierarchical perspective so that
an individual may achieve a degree of clarity,
understanding and wisdom (i.e. essential dharma),
promoting a greater interconnectedness progressing
towards a greater level of health and wellbeing [27].
Mindfulness meditation interventions aim to improve
one’s ability to focus on sounds and objects, breathing,
movement, and visualizations as well as attention.

Meditation teaches one to focus on the present
moment and not to ruminate about the past or worry
about the future with the aim of reducing one’'s
suffering [29]. Despite the variety of meditation
techniques, there are common components such as
equanimity, detachment, and clear sensory perception
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[30]. Historically, there are two general approaches to
meditation: concentrative meditation and mindfulness
meditation [31]. Concentrative meditation teaches one
to focus their senses on a specific point or object as
they learn to create a singular point of attention by
focusing on a mantra, sound, visual image or object;
this is termed “one-pointedness” or “zoom lens
attention” [32, 33]. The second general form is
mindfulness meditation in which one learns to increase
their awareness of events as they occur in a specific
moment involving the whole perceptual field [34]. An
individual practices and subsequently learns to be
attentive to the entire field of awareness and to keep
their awareness open ([32]. Through mindfulness
meditation, one learns to nonjudgmentally accept new
events as they occur and remain open to the new
experience as long as it is in the present moment [32].
Mindfulness meditation teaches one to become non-
reactive and not judge or interpret the way in which
unique events enter into one’s awareness [34].

MINDFULNESS-BASED-STRESS-REDUCTION

Mindfulness-Based-Stress- Reduction (MBSR) is
the most common mindfulness therapy. MBSR is a
very specific and structured psychoeducational and
skill-based therapy that incorporates mindfulness
medication with Hatha yoga, body scan, and
discussions on stress and coping [32]. During MBSR,
individuals are taught to focus their attention on a
specific target, such as breathing, pleasant or
unpleasant thoughts and body sensation. If the mind
starts to wander to past thoughts, memories or
fantasies, individuals are taught to refocus to their
present target object, such as breathing [32].

Results from randomized controlled trials suggest
that MBSR is effective for reducing stress, mood
disturbances, depression, anxiety, perceived stress, as
well as improving physical functioning, sleep, fatigue,
energy, spirituality, meaning, positive mind states and
overall quality of life [13]. Mindfulness-based
meditation, such as MBSR, may significantly improve
the quality of life for many and varied populations, such
as individuals struggling with ulcerative colitis,
fiboromyalgia syndrome, asthma, Chronic mild traumatic
brain  injury/post  concussive  syndrome, and
Posttraumatic stress disorder (PTSD) [35-39]. For
individuals with chronic pain, MBSR may significantly
decrease pain intensity and disability. In individuals
with cardiovascular disease, MBSR may reduce
depression, anxiety, and stress, as well as improve
hypertension. In individuals with various mental

disorders, such as bipolar and schizophrenia, MBSR
may improve depressive symptoms, depression
relapses and anxiety, and also provide a significant
increase in metacognitive awareness of negative
thoughts and feelings [40].

Research investigating the use of mindfulness-
based mediation interventions, such as MBSR, has
produced favorable outcomes for cancer survivors as
well. A randomized controlled trial conducted by Speca
[8] evaluated a stress reduction program for individuals
of various cancer types. The participants consisted of
men and women with various cancer types, such as
breast, colon, ovarian, prostate and non-Hodgkins. The
intervention was composed of four primary
components, which included (1) a group process
focused on problem solving for impediments to practice
mindfulness application to the day-to-day, (2)
theoretical material related to relaxation, (3) education
and the body-mind connection and (4) the experiential
practice of meditation during the group and home-
based practice. The group stress reduction program
was developed by the authors, but was modeled after
the work of Kabat-Zinn of the Stress Reduction and
Relation Clinic at the Massachusetts Medical Center.
Speca [8] found that this three-pronged approach to
mindfulness mediation and stress reduction was
effective in reducing stress, anxiety, anger and
confusion, as well as improving vigor. Equally as
important, those who participated in the intervention
also displayed fewer cardiopulmonary and
gastrointestinal symptoms as well as a reduction in
emotional irritability and cognitive disorganization.

A second study conducted by Tacén [9] evaluated
an 8 week MBSR program in women with cancer that
required the participants to meet 1 time per week for
1.5 hours. The participants consisted of women with
various cancer types who were receiving either
chemotherapy, radiation therapy or recently underwent
surgery. During the weekly meeting, participants were
taught three basic mindfulness practices which
included the body scan, sitting meditation and hatha
yoga. The body scan consisted of a gradual sweeping
of attention throughout the entire body, teaching the
participants to non-critically focus on body regions
while focusing on breath awareness and relaxation.
The sitting meditation required the participants to
mindfully focus on their breathing as well as practice an
awareness of their thoughts in a non-judgmental
manner while noting any distracting thoughts as they
arose. Lastly, participants were involved in Hatha yoga
through which they stretched and engaged in postural
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positions that promoted strengthening and relaxation of
the musculoskeletal system as well as heightened
awareness of how their body moved in space. The
post-test data revealed that the intervention group had
a significant reduction in state anxiety levels, distress
and depression suggesting that MBSR is an effective
intervention for improving the emotional and cognitive
health of cancer survivors [9].

Many cancer survivors struggle with the fear of their
cancer recurring, causing physiological distress and
various physical problems regardless of their risk of
recurrence, cancer site, and years after treatment [41-
49]. Fear of recurrence is a multidimensional
phenomenon that includes anxiety, fear and a cognitive
dimension such as worry and intrusive thoughts that
preoccupy the cancer survivor [49, 50]. However,
research indicates that cancer survivors who
participate in MBSR interventions will experience a
reduction in fear of recurrence, which may reduce
perceived stress and anxiety [6, 7].

MINDFULNESS-BASED-STRESS-REDUCTION AND
IMMUNE FUNCTIONING

Overall, research supports the notion that cancer-
related psychological distress may be aided by MBSR
in that individuals may experience improvements in
global distress, anxiety, depression and enjoy an
improved quality of life [51]. The impact of mindfulness-
based meditation may go beyond the documented
improvements in psychosocial factors and potentially
improve a cancer survivor's immune functioning. To
this end, several studies have investigated the
relationship between MBSR and the immune system
with the results revealing a decrease in cortisol level
downward trending t-cell production of pro-
inflammatory cytokines, reductions in peripheral blood
mononuclear NK cell activity (NKCA) and IFN-y
production, as well as increased production of IL-4, IL-6
and IL-10 [28, 52].

A reduction in cortisol levels is critical as research
suggests that elevated levels of cortisol were
associated with a poorer prognosis in cancer patients
[53, 54]. Additionally, downward trending levels of T-
cell production of pro-inflammatory cytokines are
important because pro-inflammatory cytokines have
been associated with increased levels of stress,
depression, and heart disease [55, 56]. Therefore,
MBSR may not only help cancer survivors improve
depressive symptoms, anxiety, stress, and quality of
life, but MBSR may also provide benefits towards the

functioning of the immune system, which are critical for
survivorship [53, 54].

MULTI-MODAL INTERVENTIONS FOR IMPROVED
QUALITY OF LIFE IN CANCER SURVIVORS

Cancer survivors often experience various
physiological and psychosocial deficits, such as
reduced muscle strength, decrease range of motion,
anxiety, depression, and fear of recurrence as a result
of cancer treatment. As such, many cancer survivors
will report a decreased physical and emotional
wellbeing and overall quality of life. Common
approaches to rehabilitative interventions for cancer
survivors often take a unidimensional approach in that
a cancer survivor may either participant in an exercise
intervention or a mind/body focused program such as
MBSR. Exercise interventions are effective for
improving many of the physiological deficits and MBSR
may improve the emotional health and stress
management capabilities of cancer survivors while
possibly bolstering the immune system. Therefore,
survivorship care for cancer survivors should employ
an integrated multi-dimensional approach including an
exercise intervention and mindfulness-based stress
management techniques.
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