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Abstract

Cancer is acknowledged as a source of stress for many individuals, often leading to suffering, which can be long-lasting.
Mindfulness-based stress reduction offers an effective way of reducing stress among cancer patients by combining mindfulness
meditation and yoga in an 8-week training program. The purpose of this study was to inspect studies from October 2009 to
November 2015 and examine whether mindfulness-based stress reduction can be utilized as a viable method for managing stress
among cancer patients. A systematic search from Medline, CINAHL, and Alt HealthWatch databases was conducted for quan-
titative articles involving mindfulness-based stress reduction interventions targeting cancer patients. A total of |3 articles met the
inclusion criteria. Of these |3 studies, 9 demonstrated positive changes in either psychological or physiological outcomes related
to anxiety and/or stress, with 4 describing mixed results. Despite the limitations, mindfulness-based stress reduction appears to

be promising for stress management among cancer patients.
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Cancer is widely acknowledged as a significant source of stress
for individuals who receive a cancer diagnosis, with initial
cancer diagnoses and subsequent associated experiences often
leading to the development of distress, including depression
and anxiety.'” In fact, one study discovered almost half of
patients with cancer report the emotional effects of cancer as
being more difficult to process than physical or practical
effects* and many outcomes such as sleep disturbances tend
to even last among cancer patients for years after the end of
treatment.”” Existing studies have found that disease-related
distress across multiple types of cancer, including breast, color-
ectal, prostate, leukemia, and lymphoma, is related to psycho-
social adjustment and quality of life.®!!

Because of advancements in detection and treatment, an
increasing number of cancer patients are surviving long term,
heightening the need for psychosocial interventions aimed at
decreasing stress among cancer patients. Various methods such
as support groups,'>!? psychoeducation,'*!> and physical
activity'®'” have been found to help manage and disrupt the
negative effects of cancer-related stressors. One stress manage-
ment technique that has shown great potential in multiple popu-
lations is the concept of mindfulness, which originally has its
origins in Buddhism and can be found in the Abhibdamma and
the Visuddhimagga, a summary of the portion that deals with

meditation. Kabat-Zinn'® defined mindfulness as a moment-
to-moment awareness, which is cultivated by intentionally
paying attention to the present moment, with an attitude of
acceptance and openness, lacking judgment, and striving.'**°
This state of mind allows an individual to experience
thoughts and feelings in a way that accentuates their sub-
jectivity and transient nature.”! Mindfulness has been asso-
ciated with increased health outcomes in both clinical and
nonclinical populations, many of which are often related to
cancer diagnoses, treatment, and recovery. In fact, Kabat-
Zinn reported improvements in pain, body image, activity
levels, medical symptoms, mood, affect, somatization, anxi-
ety, depression, and self-esteem.?? As seen in other studies,
benefits of mindfulness range from helping clinical popula-
tions cope with chronic pain,** fatigue,? stress reduction,**>
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various forms of cancer,zé heart disease,27 type-2 diabetes,28
psoriasis,>® and insomnia.*

Mindfulness-based stress reduction (MBSR)'? is a fre-
quently cited example of mindfulness training that has been
widely used in clinical and nonclinical settings and has shown
to possess the potential to decrease stress and depression.
MBSR programs have been researched extensively and
reported positive results in clinical and nonclinical populations,
including cancer patients,®'* mixed illness populations,**=’
health care professionals,3 8 continuing education students,*’
and college undergraduates.*® MBSR teaches individuals to
perceive circumstances and thoughts in a nonjudgmental man-
ner without reacting to them thoughtlessly and helps people to
develop a more involuntary consciousness of experiences.*!

Mindfulness-based stress reduction has shown positive
effects on quality of life and decreased stress symptoms in
patients with varying cancer diagnoses.*> MBSR contains a
theory that intention, attention, and attitude, the 3 pillars of
mindfulness, lead to reperceiving, or a shift that allows us to
be deeply with our experience as opposed to covering it with
conscious or unconscious interpretation,*> an idea that is
extremely significant with regard to cancer care. Moment to
moment awareness is meaningful for many cancer patients who
often possess anxiety about the past and the future. Continuous
stress may lead to unproductive rumination and worry that
consumes energy, reinforces the experience of stress itself, and
often fuels depression and anxiety.** Additionally, this exag-
gerated stress can challenge resilience aspects*>™*” such as
hope,*® which is of great importance in cancer experiences.

Mindfulness-based stress reduction sessions include training
on mindfulness practices that are body scanning, meditation,
and techniques from hatha yoga. The body scanning requires
paying attention to various body parts and sensations within the
body, starting from feet to head. Meditation entails focus on
breathing, an awareness of the rising and falling of the abdo-
men, along with a “nonjudgmental awareness” of the thoughts
and diversions that arise in the mind. Mindful movement is
based on techniques (asanas) of Hatha yoga, and involves mov-
ing the body using a series of physical postures that help with
strength, balance, flexibility, and awareness of the body. While
performing these exercises, when thoughts deviate the mind, an
effort is made to return to the task at hand. Participants are also
instructed to practice a sense of informal awareness on emo-
tions, thoughts, and cognitions that occur while performing
day-to-day activities, such as walking, eating, driving, work-
ing, talking, and so on.** The program is based on training the
mind to be aware using simple, secular (nonreligious) medita-
tion techniques. The program helps alter one’s relationship
with stressful thoughts and events by reducing reaction to
everyday emotions and improving thoughtful actions.>® From
a Western paradigm, the rationale is that when individuals
practice MBSR, both formally during meditation and infor-
mally in day-to-day activities, an awakening occurs.”'

Mindfulness-based stress reduction techniques have demon-
strated positive effects on mood, sleep, and physiological mar-
kers among cancer patients who have completed treatment. For

example, MBSR has been found to have positive effects on the
moods and symptoms of stress among cancer patients both
immediately following and 6 months after completing the
MBSR course.>'* These studies also found that breast and
prostate cancer patients showed enhanced quality of life,
decreased stress symptoms, improved sleep quality, and
improved immune functioning when practicing MBSR post-
treatment.”> Women with treated breast cancer reported
improved sleep quality related to MBSR® and MBSR has also
been related to decreased rates of prostate-specific antigen
increase for patients with biochemical recurrence of prostate
cancer after prostatectomy.>*

Benefits of the standardized full-length MBSR curriculum are
thoroughly documented, and the time commitment is substantial.
The full-length standard MBSR program is one of the most exten-
sively researched mindfulness practices. MBSR’s standard curri-
culum is conducted in a structured 8-week group format, during
which participants meet weekly for 2.5-hour group sessions in
addition to one 6-hour daylong retreat, for a total of 26 contact
hours. Unfortunately, most people do not have the time,
resources, or accessibility needed to participate in extensive med-
itation programs.> Specifically among newly diagnosed cancer
patients, the early treatment period is a reported time of immense
stress, fatigue, feeling unwell, and lacking the ability to attend
eight weekly classes and a full-day retreat. Recent research sug-
gests that less class time may be particularly beneficial for
patients with physiological distress who are unable to engage in
long instructional periods.’® However, among newly diagnosed
cancer patients, the majority of studies require patients to attend
classes,””%° while only a few have examined individual delivery
of MBSR to patients outside a didactic framework.®"'

A literature review published in 2011 examined all trials
through October 2009 that had studied the effects of
mindfulness-based stress reduction on stress management in
cancer care.>* The study summarized the results from 13 such
trials and found positive effects of MBSR, though there were
methodological shortcomings and the number of studies was
too small. Since October 2009, several additional studies have
been published in this area. Hence, the aim of this review was
to examine these additional studies and assess whether MBSR
can be an effective alternative and complementary approach
for stress reduction in cancer care.

Questions being addressed in this review include the follow-
ing: Has MBSR been found to be efficacious in decreasing
stress in cancer care since the 2009 review? Are there sufficient
data available to draw conclusions regarding the efficacy of
MBSR in stress management among cancer patients? What are
the methodological limitations of present research studies and
how can these be addressed in future research? What are the
common outcome measures evaluated by studies and which are
more important for future studies?

Methods

A systematic review of studies involving MBSR interventions in can-
cer care was the method used in this study. To be included in this study
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Phase I: Boolean Logic
CINAHL, Medline, Alt Health Watch
Terms: Mindfulness-Based Stress Reduction AND
Adults AND Intervention AND Mindfulness AND cancer
Time: October 2009 — November 2015

|

Total articles returned
(n=98)
CINAHL n = 41
Alt Health Watchn = 5
Medline n = 50

|

Total articles excluded (n = 26)
Total articles remaining (n = 13)

|

Articles satisfying inclusion criteria,
distillation, and review
(n=13)

Phase II: Distillation Duplicate articles (n = 35)
Total articles excluded (n = 59) — Review/discussion articles (n = 23)
Total articles remaining (n = 39) Not in English language (n = 1)
l _ Article did not contain desired outcome results (n = 7)
Phase III: Manuscript and Article did not adults with cancer (n = 1)
Reference Review —

Study included caretakers (n = 1)

Research was not quantitative (n = 8)

Articles did not focus solely on MBSR (n=1)
Article was not published yet (n = 1)

Single study published in multiple articles (n = 7)

Figure |. The 3-step data extraction process.

the article must meet the following criteria: (1) published in the Eng-
lish language; (2) included in following databases—CINAHL (Cumu-
lative Index to Nursing and Allied Health), Medline, or Alt
HealthWatch; (3) published between October 2009 and November
2015; (4) include any MBSR as an intervention; (5) use any quanti-
tative study design for evaluation; (6) conducted in adults with a
cancer diagnosis (older than 18 years); (7) examine outcome measures
related to stress and anxiety; and (8) include evaluation results as
opposed to mere description of the protocol. Articles were excluded
from this review due to the following criteria: studies that (1) did not
evaluate the intervention or implemented a quantitative design; (2) did
not sample patients who had previously been diagnosed with cancer;
(3) did not include selected outcome measures; (4) utilized other stress
reduction strategies; (5) did not index in any of the following data-
bases—CINAHL, Medline, or Alt HealthWatch; and (6) were multiple
articles published about one study.

Three phases of data review were conducted for this study
(Figure 1). To identify studies meeting these criteria, Medline, Alt
HealthWatch, and CINAHL database searches were performed for
phase 1. Boolean terms used to identify studies meeting the criteria
included “Mindfulness-Based Stress Reduction AND Adults AND
Intervention AND Mindfulness AND Cancer” for the time period
October 2009 to November 2015.

Using the above terms/phrases 98 articles were returned from Med-
line (n = 50), Alt HealthWatch (n = 5), and CINAHL (n = 41). Phase
II included preliminary distillation of the articles by eliminating

duplicates (n = 35), review/discussion/other articles (n = 23), and
studies not in the English language (n = 1). In Phase III comprising
manuscript review of the remaining articles (n = 39), articles were
eliminated that did not contain desired outcome results (n = 7), did not
focus solely on MBSR (n = 1), did not involve individuals with cancer
(n = 1), did not have quantitative results (n = 8), involved caretakers
as well as patients (n = 1), and were multiple articles based on one
study (n = 7). Hence the remaining articles (n = 13) satisfied the
eligibility criteria.

Results

As aresult of the data extraction process, 13 articles were found
satisfying the eligibility criteria. Table 1 summarizes the stud-
ies, including the year of publication, authors/country where
the study was performed, study design and sample size, age of
participants, intervention modality, intervention dosage, out-
come measures, and the salient findings. The studies are
arranged by year of publication in the ascending order starting
from 2009. Within a given year, studies are arranged alphabe-
tically by the last name of the first author.

Of the 13 interventions, the majority were conducted in
the United States (n = 7),53:63:67:69.70.73.74 fs1lowed by
Canada (n = 3).°4%%72 One each was implemented in
Sweden,®? Denmark,’! and the United Kingdom.68 Of the
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13 interventions, 8 were randomized controlled
designs,®*%7717>74 2 used quasi experimental designs,®>*°® and
3 used pretest posttest design.®**>7?> The mean sample size
calculated for all 13 studies in this review was 121.15 with a
range of 23 to 336. Total sample sizes (n) were typically
between 40 to 200 with 3 studies®***> having sample sizes less
than 40 and 3 studies®®”"”? having sample sizes more than 200.
The samples with which the MBSR interventions for stress
management were conducted were in patients with breast can-
cer (n = 8) and a variety of cancer types (n = 5).0%:63:06.70.72

The duration of MBSR interventions varied from 12 to
26 hours plus home practice. One pilot study did not utilize
traditional MBSR practices, but rather utilized CDs containing
MBSR instructions for cancer patients, where participants lis-
tened to the CDs and maintained study diaries of meditation
practices.®> The mode of duration was 8 weeks (n = 8). The
most common outcome measure was a score on the Profile of
Mood States, which was utilized by 4 studies.’>*>**7> Other
common measures used were the Five-Facet Mindfulness
Questionn'clire,62’63’72 the Perceived Stress Scale,®>%*73 the
Functional Assessment of Cancer Therapy,®>°"%® and the
Symptoms Checklist-90—Revised.®”’"”" Psychological out-
come measures alone were used by 6 studies®>-¢7:6%.70.71.72
while physiological outcome measures alone were used by 2
studies.®>”* Physiological outcomes measures were examined
along with psychological measures by 5 interventions®* #6732
and included heart rate variability, respiratory rate, blood pres-
sure, salivary cortisol, telomerase activity, telomere length, and
peripheral blood lymphocytes.

Discussion

The aim of this review was to look studies published from
October 2009 to November 2015 and examine whether MBSR
can be an alternative and complementary therapeutic approach
for stress reduction among cancer patients. A total of 13 studies
met the inclusion criteria. The first question that this review
addressed was, Has mindfulness-based stress reduction been
found to be efficacious in decreasing stress in otherwise
healthy individuals since the 2008 review? From the 13 studies,
a majority (n = 9) demonstrated positive changes in psycholo-
gical or physiological outcome measures related to stress,**”?
while 4 studies had mixed results.***73"* These findings are
in consonance with the previous review published in 2009 that
found positive results. Of the 9 studies that have shown positive
results, 5 used randomized controlled designs.®””"! This type of
design is considered the most rigorous design type, as it utilizes
pretests and posttests, randomizes the participants or the parti-
cipant group into a control and an experimental group, and
minimizes potential threats to internal and external validity.
In this design, changes in pretest and posttest scores can be
contrasted by levels of intervention.

While pretest posttest design is the least costly and the sim-
plest to conduct, this design is unable to minimize threats to
internal validity such as maturation and history because of the
lack of a control group for comparison. Without having a

control group, the findings from these studies must be inter-
preted with caution. Future studies should utilize the more
robust randomized control design or, when it is not feasible,
the group randomized control design.

The second and third questions this review examined were:
Are there sufficient data available to draw conclusions regard-
ing the efficacy of mindfulness-based stress reduction in stress
management among cancer patients? and What are the meth-
odological limitations of present research studies and how can
these be addressed in future research? The review looked at 13
studies of which 8 were randomized controlled designs. Based
on these studies, certain conclusions can be made but limita-
tions need to be continually considered.

Apart from the design type, several other limitations should
be examined while deciphering the efficacy of MBSR in stress
management among cancer patients. The majority of included
studies were conducted in patients who had recently received a
breast cancer diagnosis.®*:**67-¢%71.73.7% Thig could result in
potential lack of generalizability biases that reduce the signifi-
cance of examined findings to patients with other types of
cancer diagnoses. The main methodological shortcomings were
small sample size, self-selection, lack of generalizability, and
the impracticality of conducting meditation studies under a
double blind condition. However, all the reviewed studies pro-
vided significant results in the same direction, emphasizing the
nonspecific and potentially specific effect of MBSR for stress
reduction among cancer patients.

A second limitation is the administration of self-rated scales,
which could be influenced by social desirability. A third lim-
itation was that participants were most often Caucasian
females, limiting the generalizability to minority populations,
and enhancing the necessity of further research in more diverse
populations. An important final limitation is the differing dura-
tions of the studies and partially differing study designs, which
could influence final values. However, apart from the adapted
version for the participants who listened to CDs at home and
journaled their meditation experiences, MBSR techniques, pro-
grams, and lessons with home practice were not drastically
different across the studies.

The sample sizes in this review were relatively small, with
only 3 studies having a sample size more than 200. Power
calculations and sample size justifications are generally miss-
ing from most of the reviewed studies. There have been no
large-scale, longitudinal studies that have been conducted with
this research problem; therefore, future research should look at
the possibility of conducting large scale, longitudinal studies. If
the customary MBSR program is going to be modified for
shorter duration interventions, a shortened version should be
standardized specifically for cancer patients who are dealing
with many physiological and psychological restraints.

The final question that this review aimed to answer was,
What are the common outcome measures measured by studies
and which ones are more important for future studies? Both
psychological and physiological measures were used alone by
the studies though the combination of psychological and phy-
siological measures were most frequently used by the majority
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of studies. The most common outcome measure was a mood
disturbance score, which was utilized by 4 studies and was
measured mainly by Profile of Mood States.”” Physiological
measures that can be used by future studies are heart rate (and
its variability), blood pressure, and, if possible, salivary
cortisol.

Conclusions

As cancer rates continue to increase along with diagnosis-
related distress, the need for stress reduction techniques among
cancer patients remains a critical concern and MBSR serves as
a promising stress reduction technique. A total of 13 interven-
tions from October 2009 to November 2015 looked at MBSR
and its efficacy in decreasing stress in individuals with a new
cancer diagnosis or having received cancer treatment. Of these
reviewed studies, all 13 interventions were able to find some
positive effects in psychological or physiological outcome
measures related to stress, even in those studies that displayed
both positive and negative outcomes. Despite the limitations of
not all studies using randomized controlled design, having
smaller sample sizes, lacking generalizability, and having dif-
ferent outcome measures, MBSR is a promising modality for
stress management among cancer patients. All practitioners
working with individuals with a new or recurrent cancer diag-
nosis, or patients after treatment, must include MBSR as one of
the approaches for stress reduction as part of cancer care.

Author Contributions

SER and MS conceptualized the study, developed the inclusion cri-
teria, collected the data, developed the table, analyzed the data, and
prepared the manuscript.

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Funding

The authors received no financial support for the research, authorship,
and/or publication of this article.

Ethical Approval

This study did not warrant institutional review board review as no
human subjects were involved.

References

1. French-Rosas LN, Moye J, Naik AD. Improving the recognition
and treatment of cancer-related posttraumatic stress disorder.
J Psychiatr Pract. 2011;17:270-276.

2. Glanz K, Lerman C. Psychosocial impact of breast cancer: a
critical review. Ann Behav Med. 1992;14:204-212.

3. Moyer A, Salovey P. Psychosocial sequelae of breast cancer and
its treatment. Ann Behav Med. 1996;18:110-125.

4. Macmillan Cancer Support, Opinion Leader Research. Worried
Sick: The Emotional Impact of Cancer. London, England: Mac-
millan Cancer Support; 2006.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

. Savard J, Simard S, Blanchet J, Ivers H, Morin CM. Prevalence,

clinical characteristics, and risk factors for insomnia in the con-
text of breast cancer. Sleep. 2001;24:583-590.

. Colagiuri B, Christensen S, Jensen AB, Price MA, Butow PN,

Zachariae R. Prevalence and predictors of sleep difficulty in a
national cohort of women with primary breast cancer three to four
months postsurgery. J Pain Symptom Manage. 2011;42:710-720.

. Davidson JR, MacLean AW, Brundage MD, Schulze K. Sleep

disturbance in cancer patients. Soc Sci Med. 2002;54:1309-1321.

. Northouse LL, Mood D, Kershaw T, et al. Quality of life of

women with recurrent breast cancer and their family members.
J Clin Oncol. 2002;20:4050-4064.

. Barsevick AM, Pasacreta J, Orsi A. Psychological distress and

functional dependency in colorectal cancer patients. Cancer
Pract. 1995;3:105-110.

Rosenfeld B, Roth AJ, Gandhi S, Penson D. Differences in health-
related quality of life of prostate cancer patients based on stage of
cancer. Psychooncology. 2004;13:800-807.

Trask PC, Paterson A, Riba M, et al. Assessment of psychological
distress in prospective bone marrow transplant patients. Bone
Marrow Transplant. 2002;29:917-925.

Gotay CC, Moinpour CM, Unger JM, et al. Impact of a peer-
delivered telephone intervention for women experiencing a breast
cancer recurrence. J Clin Oncol. 2007;25:2093-2099.

Owen JE, Bantum EO, Golant M. Benefits and challenges expe-
rienced by professional facilitators of online support groups for
cancer survivors. Psychooncology. 2009;18:144-155.

Budin WC, Hoskins CN, Haber J, et al. Breast cancer: education,
counseling, and adjustment among patients and partners: a rando-
mized clinical trial. Nurs Res. 2008;57:199-213.

Boesen EH, Boesen SH, Frederiksen K, et al. Survival after a
psychoeducational intervention for patients with cutaneous malig-
nant melanoma: a replication study. J Clin Oncol. 2007;25:
5698-5703.

Courneya KS, Sellar CM, Stevinson C, et al. Randomized con-
trolled trial of the effects of aerobic exercise on physical function-
ing and quality of life in lymphoma patients. J Clin Oncol. 2009;
27:4605-4612.

Adamsen L, Quist M, Andersen C, et al. Effect of a multimodal
high intensity exercise intervention in cancer patients undergoing
chemotherapy: randomised controlled trial. BMJ. 2009;339:
b3410.

Kabat-Zinn J. Full Catastrophe Living: Using the Wisdom of Your
Body and Mind to Face Stress, Pain and Illness. New York, NY:
Delacourt Press; 2005.

Kabat-Zinn J. Full Catastrophe Living: Using the Wisdom of Your
Body and Mind to Face Stress, Pain and lllness. 1st ed. New
York, NY: Delacourt Press, 1990.

Reibel DK, Greeson JM, Brainard GC, Rosenzweig S.
Mindfulness-based stress reduction and health-related quality of
life in a heterogeneous patient population. Gen Hosp Psychol.
2001;23:183-192.

Bishop SR, Lau M, Shapiro S, et al. Mindfulness: a proposed
operational definition. Clin Psychol. 2004;11:230-241.
Kabat-Zinn J, Lipworth L, Burney R, et al. Four-year follow-up of
a meditation-based program for the self-regulation of chronic



358

Journal of Evidence-Based Complementary & Alternative Medicine 22(2)

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

pain: treatment outcome and compliance. Clin J Pain. 1985;2:
159-173.

Surawy C, Roberts J. The effect of mindfulness training in mood
and measures of fatigue, activity and quality of life in patients
with chronic fatigue syndrome on a hospital waiting list: a series
of exploratory studies. Behav Cogn Psychother. 2004;33:
103-1009.

Astin JA. Stress reduction through mindfulness meditation:
effects on psychological symptomatology, sense of control, and
spiritual experiences. Psychother Psychosom. 1997;66:97-106.
Chang VY, Palesh O, Caldwell R, et al. The effects of a
mindfulness-based stress reduction program on stress, mindful-
ness self-efficacy, and positive states of mind. Stress Health.
2004;20:141-147.

Smith J, Richardson J, Hoffman C, et al. Mindfulness-based stress
reduction as supportive therapy in cancer care: systematic review.
J Adv Nurs. 2005;52:315-327.

Tacon A, McComb J, Caldera Y, et al. Mindfulness meditation,
anxiety reduction and heart disease. Fam Community Health.
2003;21:25-33.

Rosenzweig S, Reibel DK, Greeson JM, et al. Mindfulness-based
stress reduction is associated with improved glycaemia control in
type 2 diabetes mellitus: a pilot study. Altern Ther Health Med.
2007;13:36-38.

Kabat-Zinn J, Wheeler E, Light T, et al. Influence of a
mindfulness-based stress reduction intervention on rates of skin
clearing in patients with moderate to severe psoriasis undergoing
phototherapy (UVB) and photochemotherapy (PUVA). Psycho-
som Med. 1998;60:625-632.

Yook K, Lee SH, Ryi M, et al. Usefulness of mindfulness-based
cognitive therapy for treating insomnia in patients with anxiety
disorders. J Nerv Ment Dis. 2008;196:501-503.

Carlson LE, Zenovia U, Goodey E, Angen M, Speca M. The
effects of a mindfulness meditation-based stress reduction pro-
gram on mood and symptoms of stress in cancer outpatients:
6-month follow-up. Support Care Cancer. 2001;9:112-123.
Garland SN, Carlson LE, Cook S, Lansdell L, Speca M. A non-
randomized comparison of mindfulness-based stress reduction
and healing arts programs for facilitating post-traumatic growth
and spirituality in cancer outpatients. Support Care Cancer. 2007;
15:949-961.

Speca M, Carlson LE, Goodey E, Angen M. A randomized, wait-
list controlled clinical trial: the effect of a mindfulness
meditation-based stress reduction program on mood and symp-
toms of stress in cancer outpatients. Psychosom Med. 2000;62:
613-622.

Shennan C, Payne S, Fenlon D. What is the evidence for the use of
mindfulness-based stress reduction in cancer care? A review.
Psychooncology. 2011;20:681-697.

Grossman P, Niemann L, Schmidt S, Walach H. Mindfulness-
based stress reduction and health benefits: a meta-analysis. J Psy-
chosom Res. 2004;57:35-43.

Carmody J, Baer RA. Relationships between mindfulness practice
and levels of mindfulness, medical and psychological symptoms
and well-being in a mindfulness-based stress reduction program.
J Behav Med. 2008;31:23-33.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

Carmody J, Reed G, Kristeller J, Merriam P. Mindfulness, spiri-
tuality and health-related symptoms. J Psychosom Res. 2008;64:
393-403.

Shapiro SL, Astin JA, Bishop SR, Cordova M. Mindfulness-based
stress reduction for health care professionals: results from a ran-
domized trial. Int J Stress Manage. 2005;12:164-176.

Chang VY, Palesh O, Caldwell R, et al. The effects of a
mindfulness-based stress reduction program on stress, mindful-
ness self-efficacy, and positive states of mind. Stress Health.
2004;20:141-147.

Shapiro SL, Oman D, Thoresen CE, Plante TG, Flinders T. Cul-
tivating mindfulness: effects on well-being. J Clin Psychol. 2008;
64:840-862.

Kabat-Zinn J. Wherever You Go, There You Are: Mindfulness
Meditation in Everyday Life. New York, NY: Hyperion; 1994.
Ludwig DS, Kabat-Zinn J. Mindfulness in medicine. JAMA.
2008;300:1350-1352.

Shapiro SL, Carlson LE, Astin JA, Freedman B. Mechanisms of
mindfulness. J Clin Psychol. 2006;62:373-386.

Trapnell PD, Campbell JD. Private self-consciousness and the
five-factor model of personality: distinguishing rumination from
reflection. J Pers Soc Psychol. 1999;76:284-304.

Ong AD, Bergeman CS, Bisconti TL, Wallace KA. Psychological
resilience, positive emotions, and successful adaptation to stress
in later life. J Pers Soc Psychol. 2006;91:730-749.

Fergus S, Zimmerman MA. Adolescent resilience: a framework
for understanding healthy development in the face of risk. Annu
Rev Public Health. 2005;26:399-419.

Haglund ME, Nestadt PS, Cooper NS, Southwick SM, Charney
DS. Psychobiological mechanisms of resilience: relevance to pre-
vention and treatment of stress-related psychopathology. Dev
Psychopathol. 2007;19:889-920.

Lopez S, Snyder C, Pedrotti J. Hope: many definitions, many
measures. In: Lopez S, Snyder C, eds. Positive Psychology
Assessment: A Handbook of Models and Measures. Washington,
DC: American Psychological Association; 2003:91-106.
Martin-Asuero A, Garcia-Banda G. The mindfulness-based stress
reduction program (MBSR) reduces stress-related psychological
distress in healthcare professions. Span J Psychol. 2010;13:
897-905.

Teasdale JD, Segal ZV, Williams JM. How does cognitive ther-
apy prevent depressive relapse and why should attentional control
(mindfulness) training help? Behav Res Ther. 1995;33:25-39.
Kabat-Zinn J. Indra’s net at work: the mainstreaming of dharma
practice in society. In: Watson G, Batchelor S, Claxton G, eds.
The Psychology of Awakening: Buddhism, Science, and Our Day-
to-Day Lives. London, England: Rider; 1999:225-249.

Carlson LE, Speca M, Patel KD, Goodey E. 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 patients.
Psychoneuroendocrinology. 2004;29:448-474.

Shapiro SL, Bootzin RR, Figueredo AJ, Lopez AM, Schwartz GE.
The efficacy of mindfulness-based stress reduction in the treat-
ment of sleep disturbance in women with breast cancer: an
exploratory study. J Psychosom Res. 2003;54:85-91.



Rush and Sharma

359

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Saxe GA, Hébert JR, Carmody JF, et al. Can diet in conjunction
with stress reduction affect the rate of increase in prostate specific
antigen after biochemical recurrence of prostate cancer? J Urol.
2001;166:2202-2207.

Bergen-Cico D, Possemato K, Cheon S. Examining the efficacy
of a brief mindfulness-based stress reduction (Brief MBSR) pro-
gram on psychological health. J Am Coll Health. 2013;61:
348-360.

Carmody J, Baer RA. How long does a mindfulness-based stress
reduction program need to be? A review of class contact hours
and effect sizes for psychological distress. J Clin Psychol. 2009;
65:627-638.

Lengacher CA, Johnson-Mallard V, Barta M, et al. Feasibility of
mindfulness-based stress reduction for early-stage breast cancer
survivors. J Holist Nurs. 2010;29:107-117.

Witek-Janusek L, Albuquerque K, Chroniak KR, Chroniak C,
Durazo-Arvizu R, Mathews HL. Effect of mindfulness based
stress reduction on immune function, quality of life and coping
in women newly diagnosed with early stage breast cancer. Brain
Behav Immun. 2008;22:969-981.

Garland SN, Carlson LE, Cook S, Lansdell L, Speca M. A non-
randomized comparison of mindfulness-based stress reduction
and healing arts programs for facilitating post-traumatic growth
and spirituality in cancer outpatients. Support Care Cancer. 2007;
15:949-961.

Carlson LE, Garland SN. Impact of mindfulness-based stress
reduction (MBSR) on sleep, mood, stress and fatigue symptoms
in cancer outpatients. Int J Behav Med. 2005;12:278-285.
Bauer-Wu S, Sullivan AM, Rosenbaum E, et al. Facing the
challenges of hematopoietic stem cell transplantation with
mindfulness meditation: a pilot study. Integr Cancer Ther.
2008;7:62-69.

Branstrom R, Kvillemo P, Brandberg Y, Moskowitz J. Self-report
mindfulness as a mediator of psychological well-being in a stress
reduction intervention for cancer patients—a randomized study.
Ann Behav Med. 2010;39:151-161.

Matchim Y, Armer JM, Steward BR. Effects of mindfulness-
based stress reduction (MBSR) on health among breast cancer
survivors. West J Nurs Res. 2011;33:996-1016.

Matousek RH, Pressner JC, Dobkin PL. Changes in the cortisol
awakening response (CAR) following participation in
mindfulness-based stress reduction in women who completed
treatment for breast cancer. Complement Ther Clin Prac. 2011;
17:65-70.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

Altschuler A, Rosenbaum E, Gordon P, Canales S, Avins A.
Audio recordings of mindfulness-based stress reduction training
to improve cancer patients’ mood and quality for life—a pilot
feasibility study. Support Care Cancer. 2012;20:1291-1297.
Campbell T, Labelle L, Bacon S, Faris P, Carlson L. Impact of
mindfulness-based stress reduction (MBSR) on attention, rumina-
tion and resting blood pressure in women with cancer: a waitlist-
controlled study. J Behav Med. 2012;35:262-271.

Henderson VP, Clemow L, Massion AO, Hurley TG, Druker S,
Hébert JR. The effects of mindfulness-based stress reduction on
psychosocial outcomes and quality of life in early-stage breast
cancer patients: a randomized trial. Breast Cancer Res Treat.
2012;131:99-109.

Hoffman CJ, Ersser SJ, Hopkinson JB, Nicholls PG, Harrington
JE, Thomas PW. Effectiveness of mindfulness-based stress reduc-
tion in mood, breast- and endocrine-related quality of life, and
well-being in stage 0 to III breast cancer: a randomized, controlled
trial. J Am Soc Clin Oncol. 2012;30:1335-1342.

Lengacher CA, Kip KE, Barta M, et al. A pilot study evaluating
the effect of mindfulness-based stress reduction on psychological
status, physical status, salivary cortisol, and interleukin-6 among
advanced-stage cancer patients and their caregivers. J Holist
Nurs. 2012;30:170-185.

Lerman R, Jarski R, Rea H, Gellish R, Vicini F. Improving symp-
toms and quality of life of female cancer survivors: a randomized
controlled study. Ann Surg Oncol. 2012;19:373-378.

Andersen SR, Wurtzen H, Steding-Jessen M, et al. Effect of
mindfulness-based stress reduction on sleep quality: results of a
randomized trial among Danish breast cancer patients. Acta
Oncol. 2013;52:336-344.

Garland SN, Tamagawa R, Todd SC, Speca M, Carlson LE.
Increased mindfulness is related to improved stress and mood
following participation in a mindfulness-based stress reduction
program in individuals with cancer. Integr Cancer Ther. 2013;
12:31-40.

Lengacher CA, Reich RR, Kip KE, et al. Influence of
mindfulness-based stress reduction (MBSR) on telomerase activ-
ity in women with breast cancer (BC). Biol Res Nurs. 2014;16:
438-447.

Reich RR, Lengacher CA, Kip KE, et al. Baseline immune bio-
markers as predictors of MBSR(BC) treatment success in off-
treatment breast cancer patients. Biol Res Nurs. 2014:16-429-437.
McNair DM, Lorr M, Droppleman LF. Profile of Mood States.
San Diego, CA: Educational and Industrial Testing Service; 1971.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


