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Abstract

Being diagnosed with a life threatening disease such as cancer and undergoing treatment can cause
unwanted distress and interferes with quality of life. Uncontrolled stress can have a negative effect
on a number of biological systems and processes leading to negative health outcomes. While some
distress is normal, it is not benign and must be addressed, as failure to do so may compromise
health and QOL outcomes. We present the evidence for the role of stress in cancer biology and
mechanisms demonstrating how distress is associated with worse clinical outcomes. The National
Comprehensive Cancer Network states that all patients be screened with the single-item Distress
Thermometer and to also indicate the source of distress and to get appropriate referral. In addition
to the many conventional approaches for managing distress from the fields of psychology and
psychiatry, many patients are seeking strategies to manage their distress that are outside
conventional medicine such as mind-body techniques. Mind-body techniques such as meditation,
yoga, tai chi, and gigong have been found to lower distress and lead to improvements in different
aspects of quality of life. It is essential that the standard of care in oncology include distress
screening and the delivery of different techniques to help patients manage the psychosocial
challenges of diagnosis and treatment of cancer.
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Introduction

A cancer diagnosis and treatment can be profoundly stressful events, affecting all aspects of
life. As patients attempt to cope with the broad ramifications of a cancer diagnosis and
treatment, their experience of distress often remains unaddressed. This unmet need may be
deleterious not only to patient quality of life (QOL) and well-being, but may also lead to
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worse clinical outcomes when compared to patients who manage stress. This report will
focus on addressing patient distress, recommendations for screening, and the role of mind-
body practices for managing distress and improving QOL.

Although there is research showing that stress and depression are associated with worse
survival in cancer [1], controversy still exists around the interpretation that psychosocial and
biological factors can indeed contribute interdependently to disease processes [2]. However,
extensive research exists showing that psychosocial factors are associated with important
cancer-related biological systems.

The health damaging effects of chronic stress are well documented in the medical literature.
Research shows that chronic stress affects almost every biological system in our bodies [3].
Unmanaged chronic stress can speed the aging process through telomere shortening, [4]
increasing the risk for heart disease [5], sleeping difficulties [6], digestive problems [7], and
even depression [8]. Moreover, it can also cause patients to forego healthy eating and
exercise habits that help prevent cancer and other disease.

With regard to cancer, there is little convincing evidence that chronic stress affects cancer
initiation; however, there is extensive evidence that chronic stress can promote cancer
growth and progression [9-11]. The underlying mechanisms for such effects are complex
and involve chronic activation of the sympathetic nervous system (SNS) and the HPA axis
[12-14]. Sustained elevations from these pathways (e.g., norepinephrine, cortisol) can result
in diverse effects including stimulation of cancer invasion, angiogenesis, inflammation and
immune dysregulation, reduced anoikis, and even reduced efficacy of chemotherapy drugs
[15-17]. The underlying signaling pathways [18] offer opportunities for designing new
therapeutic approaches for disrupting the effects of stress biology on cancer biology and
include both biobehavioral and pharmacological (e.g., beta-blockers) approaches. Ensuring
that patients are managing stress effectively may be important to improving outcomes.
However, identifying and treating chronic stress has not yet become part of the standard of
care, but a case could be made for routine evaluation in all patients.

and Treating Chronic Stress (Distress)
According to the National Comprehensive Cancer Network (NCCN), distress is:

“A multifactorial unpleasant emotional experience of a psychological (cognitive,
behavioral, emotional), social, and/or spiritual nature that may interfere with the
ability to cope effectively with cancer, its physical symptoms and its treatment.
Distress extends along a continuum, ranging from common normal feelings of
vulnerability, sadness, and fears to problems that can become disabling, such as
depression, anxiety, panic, social isolation, and existential and spiritual crisis [19].”

The NCCN Practice Guidelines in Oncology state that all patients be screened with the
single-item Distress Thermometer [19]. The Distress Thermometer asks patients to rate their
distress using a scale ranging from 0 (“no distress”) to 10 (“extreme distress”). Patients also
indicate their source of distress by checking off issues listed on a 34-item problem list. The
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list includes practical problems, family problems, emotional problems, spiritual/religious
concerns, and physical problems. While some distress is normal, it is not benign and must be
addressed, as failure to do so may compromise health and QOL outcomes. The NCCN
recommends those scoring =4 be referred to a mental health care professional for further
evaluation.

The majority of patients are not routinely screened for distress, even though there are
numerous evidence-based techniques to treat different mood disorders [20,21]. In addition to
the many conventional approaches for managing distress from the fields of psychology and
psychiatry, many patients are seeking strategies to manage their distress that are outside
psychiatry and clinical psychology. Mind-body techniques include a variety of practices to
help decrease distress, maintain a healthy balance between sympathetic and parasympathetic
arousal, and foster an environment where patients can find meaning in their lives.

Mind-body Practices

A key ingredient to reduce the damaging effects of chronic stress, reducing distress, and
improving QOL is to have patients engage in behaviors that decrease sympathetic and
increase parasympathetic arousal; in other words, having them learn how to relax in stressful
situations. Many people may turn to mind-body techniques as a way to manage stress and
improve QOL.

Mind-body practices can be defined as techniques to help modify biological, physiological,
or psychosocial processes as well as improve QOL outcomes. The belief that what we think
and feel can influence our health and healing dates back thousands of years [22]. The
importance of the role of the mind, emotions, and behaviors in health and well-being is
central to traditional Chinese, Tibetan, Greek, and Ayurvedic medicine and other medical
traditions of the world. The National Center of Complementary and Alternative Medicine
(NCCAM) combines Mind and Body Therapies in one category, with the primarily mind
therapies including techniques such as meditation, relaxation, tai chi and gigong, and yoga.
These are typically seated or movement-based techniques that can be helpful in managing
stress and enhancing QOL. The expressive arts such as music therapy, art therapy, dance
therapy, and journaling also fall into this aspect of the Mind and Body category.

Other techniques in the NCCAM Mind and Body category are considered body techniques
such as acupuncture, massage therapy, Feldenkrais, Alexander technique, Pilates, and spinal
manipulation. This report will focus on the mind-body techniques for which there are no
external manipulation of the body. Some of these other techniques will be addressed in other
reviews (e.g., acupuncture and massage). Although a number of evidence-based
conventional psychological, behavioral, and pharmacological interventions exist for
managing distress in cancer patients, this report will also not focus on these more accepted
psychological therapies such as support groups or cognitive behavioral therapy.

Of note, research shows that mind-body practices have a positive effect on many systems in
our body, improving QOL, reversing the harmful effects of stress, and creating fundamental
changes in the way the brain functions [23-31]. These practices can affect neurotransmitters
(i.e. glutamate, GABA) and neuromodulators (i.e. dopamine, serotonin, epinephrine), which
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are essential in maintaining a healthy balance between sympathetic and parasympathetic
arousal, therefore, helping to manage the stress response [32]. Mind-body practices have an
excellent safety profile, with some practices requiring more physical activity than others.
The research to date indicates that there is good evidence that mind-body practices can be
utilized as useful complementary therapies in people with cancer.

Consistent with the general behavioral intervention literature in cancer, efficacy for the
benefits of mind-body interventions is mixed although generally positive. Early intervention
studies are generally susceptible to common methodological flaws (e.g., small sample size,
lack of control groups and follow-up periods as well as heterogeneous and primarily self-
reported outcomes) and prudence is warranted when drawing conclusions. However, a
recent meta-analysis of 13 randomized control trials, primarily for women with breast
cancer, revealed large effects for psychological health and medium effects for fatigue,
general QOL, and psychosocial wellbeing [33]. Although the authors reported only small
effects for sleep disturbances and physical function, it is important to note that the reviewed
trials were based on a prevention rather than treatment model, as they did not select for
elevated symptom burden. Consequently, similar to the behavioral intervention literature at
large, studies tended to use an “all-comers” approach to patient recruitment, which may have
resulted in small treatment gains [34]. Over the last couple of years, methodologically
rigorous RCT’s addressing some of these limitations have been conducted and published in
top tier journals in clinical oncology. Although there is some data to support the use of
expressive art therapies such as music therapy [35], art therapy [36], and expressive writing
[37] and journaling to improve QOL, the number of trials is limited and they typically have
small sample sizes and often no control groups. There are many different mind-body
programs that can be useful and this paper will review recent findings for meditation and the
movement-based practices of yoga, tai chi, and gigong.

Meditation is an ancient practice that is part of many spiritual traditions. It has been
described as “a wakeful hypometabolic physiologic state” [38] in which the practitioner is
extremely relaxed, yet alert and focused. Although meditation methods can vary, most types
of meditation share common features including focused attention, controlled regulation of
breathing, and control over thoughts and feelings that come to mind; whether the goal is to
inhibit and/or acknowledge and release them. Given the continuous attention-based
processes involved in initiating and maintaining a meditative state, meditation has been
proposed to be an attentional training exercise. Meditation, among other things, helps bring
awareness to the relation between the mind and body; acknowledging the constant dialogue
and bidirectional effect that the mind and body have on each other.

The meditation practice that has been researched the most is Mindfulness-Based Stress
Reduction (MBSR) and variants of this practice. However, other meditative methods have
also been studied as interventions in health and in particular in people with cancer. MBSR is
typically taught in 2-hour weekly sessions for 8 weeks and also a full day retreat. The
program includes mindfulness meditation, a body-scan, yoga-like movements, and mindful
walking meditation. The majority of the studies reviewed, both of MBSR and other
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meditation types, were conducted in women with breast cancer. However other studies were
done in populations including lung cancer, gynecologic cancer, or open to all cancers. Very
few studies were conducted in patients with pediatric cancer.

The larger RCTs of meditation published in the past few years have used some form of
MBSR for women with breast cancer. A Danish study of 336 women with breast cancer
(Stage I-111) comparing MBSR versus usual care found significant reduction in self-reported
levels of anxiety and depression and improvement in sleep quality associated with MBSR
[39]. A British study of 229 breast cancer survivors comparing MBSR versus usual care
found that MBSR reduced the long-term emotional and physical adverse effects of medical
treatments, including endocrine treatment [40]. A recent Canadian single-arm study of 268
individuals with cancer found a significant reduction in mood disturbance and symptoms of
stress after an 8-week MBSR program compared to baseline [41].

Carlson and colleagues modified the standard MBSR program for people with cancer called
Mindfulness Based Cancer Recovery (MBCR) [24]. In a recent RCT, 271 breast cancer
survivors scoring 4 or greater in the distress thermometer were randomized to MBCR,
Supportive Expressive Therapy (SET), or a control group that attended a 1-day stress
management session. MBCR resulted in lower symptoms of stress compared to SET and the
control group, and improved QOL compared to the control group. Contrary to their
hypothesis, MBCR also resulted in higher levels of social support compared to SET. In
addition, both MBCR and SET resulted in more normative diurnal cortisol profiles than the
control group[24,42].

Carlson’s laboratory has also recently explored the efficacy of delivering the MBCR
program online in a synchronous manner [43]. In a small RCT with 62 distressed,
heterogeneous cancer survivors (mainly breast and prostate), they found it was feasible to
deliver the intervention online and there was initial indication of efficacy. Patients in the
online MBCR program, relative to a waitlist control group, reported significant
improvements in mood disturbance, stress symptoms, spirituality, and mindfully acting with
awareness.

A small RCT of Tibetan Sound Meditation (TSM) for women with breast cancer reporting
chemotherapy-induced cognitive impairment was recently published [29]. Forty-seven
women with breast cancer (stage I-111) were randomized to TSM or a wait list usual care
control group. Women in the TSM group showed improvements in objective measures of
short-term memory and processing speed (executive function), and reported better cognitive
function, cognitive abilities, mental health, and spirituality at the end of treatment compared
to the control group.

A few studies have examined the benefits of meditation by conducting qualitative research.
Qualitative analyses examine the experience of the participants, capturing the psychological
dynamics as they participate in the mind-body interventions. One such study explored the
‘lived experience’ of eight women with breast cancer in an MBSR trial [44]. Some reported
that MBSR was particularly helpful in keeping their focus on the present and decreasing fear
of their future as cancer survivors, as well as helping them redefine their perspectives about
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themselves, their values, and their future. Another study qualitatively examined the
experience of 28 people with lymphoma participating in a Tibetan Yoga RCT during or up
to 12 months post treatment. The patients reported ‘living in a paradox’, where their
experience was neither linear nor singular, as they went through contradicting physical and
psychosocial experiences. Those who were in the Tibetan Yoga group had a greater sense of
acceptance and found a greater sense of meaning in their illness [45].

Yoga, Tai Chi, and Qigong

Movement-based mind-body practices (e.g., Indian-based yoga, Tibetan yoga, and Chinese
tai chi/gigong) typically combine physical postures or movements, breathing techniques, and
meditation with the goal to enhance health and wellbeing. Indian-based Yoga (“yoga” is
Sanskrit for “to yoke” or “join”), one of the most widely practiced Eastern traditions in
Western cultures, focuses on the union of mind and body or the harmonic synchronization of
body, breath, and mind. This ancient practice has been used in India to treat health
imbalances for centuries [46]; and over the last few decades, a growing body of scientific
investigations has documented the potential benefits of practicing yoga for healthy and
clinical populations [47]. Yoga has also increasingly gained popularity in the cancer setting.
In fact the literature now includes several systematic reviews and meta-analyses evaluating
QOL benefits associated with practicing yoga in cancer patients and survivors [33,48-50].

A large, multi-center RCT involving 410 cancer survivors with moderate to great sleep
disturbances demonstrated that an 8-session yoga intervention improves sleep outcomes
[25]. Relative to a standard care control group, yoga participants reported improved sleep
quality as measured by self-report and actigraphy, as well as reduced sleep medications. In a
relatively small trial, Bower et al. [51] showed that yoga is an effective treatment to manage
treatment-related fatigue in breast cancer survivors who presented with persistent fatigue
relative to their counterparts in a psycho-education control group. Moreover, potentially
shedding light on underlying mechanisms, the intervention reduced inflammatory signaling
[52], which plays a distinct role in behavioral symptoms such as fatigue after breast cancer
treatment [53,54]. Thus yoga may actually impact biological pathways beyond patients’
perceptions of QOL and symptoms. Kiecolt-Glaser and colleagues further supported this
finding with a large RCT involving 200 breast cancer survivors [55]. Women in the yoga
group had lower levels of inflammatory markers compared to those in the control group.
Importantly, more frequent practice produced larger reductions in inflammations as well as
fatigue.

Mind-body intervention research has been criticized for lacking an attention control group to
rule out attention confounds in treatment effects. Addressing this frequent limitation, a
recent publication compared QOL and stress hormone regulation (i.e., cortisol slope) in
women with breast cancer undergoing radiotherapy who were assigned to either a yoga,
stretching, or waitlist control group [27]. This 3-arm trial revealed that women in the yoga
group reported greater increases in physical function and general health relative to those in
the stretching and control group. Although both active groups reported reductions in fatigue
relative to the waitlist control group, women in the yoga group demonstrated improved
cortisol regulation as an indicator of a more adaptive stress response. These findings have
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significantly advanced the field in that they suggest that the effectiveness of a yoga
intervention is not confounded by mere attention and stretching exercises. This trial also
highlights that combing physical postures (i.e., asanas) with breath work (pranayama) and
meditation produce treatment effects beyond mere attention and stretching. Nevertheless, at
the current state, our knowledge is restricted to women with non-metastatic breast cancer.
We do not know if these findings generalize to other cancer populations and particularly
male patient and survivors. Currently, efforts are made to extend these findings to women
with advanced breast cancer [56] as well as survivors of lung cancer [57],[58]. Although
these programs are in a pilot phase, findings regarding feasibility and potential benefits are
promising. Additionally, as practitioners in supportive care increasingly recognize the
importance of including caregivers in QOL management, yoga may also be beneficial for
caregivers of cancer patients [59]. To that end, a Tibetan-based yoga practice was developed
and pilot-tested as a couple-based yoga program for lung cancer patients undergoing
radiotherapy and their family caregivers, and found large treatment effects for both patients
and caregivers [60].

Although the effectiveness of yoga in men is largely unknown to date, tai chi/gigong has
been examined in various cancer populations including non-gender specific and male
cancers [22,61-69]. Part of Traditional Chinese Medicine, tai chi/gigong ("qgi" energy flow;
"gong" skill or achievement) [70] originated as martial arts form is increasingly gaining
popularity particularly among older adults in Western cultures. Relative to yoga, tai chi and
gigong have been less frequently studied in cancer but have increasingly received attention
after a landmark study published in the New England Journal of Medicine suggested
therapeutic benefits in patients with fibromyalgia with a single-blinded RCT design [71].
Yet, findings in the cancer literature are believed to be mixed at this stage as two recent
meta-analyses (one involving 5 RCT’s of 407 women with breast cancer [72] and one
including 13 RCT’s with 592 patients with mixed cancer types [63]) suggested. Both
independent reviews concluded that, although treatment gains are evident, caution is
warranted due to methodological constraints and the small sample of included trials.
Nevertheless, encouraging advances are evident. To highlight a recent study, Campo et al.
[73] assigned senior survivors of prostate cancer who experienced fatigue either to a 12-
week gigong or stretching group. Results indicated that men in the gigong group reported
less fatigue and distress than those in the stretching group, again pointing to the notion that
movement-based mind-body interventions are not to be reduced to mere physical activity. It
is also worth noting that several investigators of tai chi/gigong programs have incorporated
objective performance status measures as well as biomarkers of inflammation to establish a
role of tai chi/gigong in cancer rehabilitation. For instance, one trial measured peripheral
circulatory status and functional aerobic capacity in survivors of nasopharyngeal cancer
resulting in favorable outcomes [74]. Lastly, Wang et al. [65] examined the effect of a tai chi
practice on immune function recovery of postsurgical lung cancer patients. Findings
suggested that participants in the tai chi group revealed less humoral and cellular immunity
dysregulation compared to those in the control group.
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Overall, mind-body research is finding that these practices have an effect on most systems in
the body (e.g., immune, endocrine, neurotransmitters (neuromodulators), and even gene
expression to name a few), improving aspects of QOL, and creating fundamental beneficial
changes in participant’s lives. Neuroscience studies of mind-body practices show beneficial
changes in the brain [75,76]. The neurological effect of mind-body practices demonstrates
the brain’s profound ability to change itself through experience. This new frontier of
medicine is revealing how important it is to manage chronic stress and how influential our
behaviors are on how our brain works and our overall health and well-being. Mind-body
practices are one such healthy behavior to manage stress, improve quality of life, and
achieve better balance in life. Clinicians should use the distress thermometer per NCCN
guidelines as a simple way to measure distress and the sources of distress. Mind-body
practices may be a good way to help patients manage the distress inherent with their cancer
experience. Of note, practicing a mind-body technique 10-20 minutes per day is a feasible
recommendation and will be beneficial, and logging their time and experience will help
support this difficult lifestyle change. Besides encouraging patients to attend local classes,
clinicians can recommend websites where patients can download or listen to recorded mind-
body practices that are usually free. Patients often ask which mind-body program is the best
for reducing stress and improving QOL. The answer is the one they will do every day and
make a part of their life.

References

Papers of particular interest have been highlighted as:
* Of importance
 Of major importance

1. Satin JR, Linden W, Phillips MJ. Depression as a predictor of disease progression and mortality in
cancer patients: a meta-analysis. Cancer. 2009; 115(22):5349-5361. [PubMed: 19753617]

2. Metcalfe C, Davey Smith G, Macleod J, Hart C. The role of self-reported stress in the development
of breast cancer and prostate cancer: a prospective cohort study of employed males and females
with 30 years of follow-up. Eur J Cancer. Apr; 2007 43(6):1060-1065. [PubMed: 17336053]

3. Chrousos GP, Gold PW. The concepts of stress and stress system disorders. Overview of physical
and behavioral homeostasis. JAMA. 1992; 267(9):1244-1252. [PubMed: 1538563]

4. Epel ES, Blackburn EH, Lin J, Dhabhar FS, Adler NE, Morrow JD, Cawthon RM. Accelerated
telomere shortening in response to life stress. Proc Natl Acad Sci U S A. Dec 7; 2004 101(49):
17312-17315. [PubMed: 15574496]

5. Torpy JM, Lynm C, Glass RM. JAMA patient page. Chronic stress and the heart. JAMA. Oct
10.2007 298(14):1722. [PubMed: 17925527]

6. Cohen S, Janicki-Deverts D, Miller GE. Psychological stress and disease. JAMA. Oct 10; 2007
298(14):1685-1687. [PubMed: 17925521]

7. Chang L. The role of stress on physiologic responses and clinical symptoms in irritable bowel
syndrome. Gastroenterology. Mar; 2011 140(3):761-765. [PubMed: 21256129]

8. Hammen C. Stress and depression. Annual review of clinical psychology. 2005; 1:293-319.

9. Lutgendorf SK, Sood AK, Antoni MH. Host factors and cancer progression: biobehavioral signaling
pathways and interventions. J Clin Oncol. Sep 10; 2010 28(26):4094-4099. [PubMed: 20644093]

Curr Oncol Rep. Author manuscript; available in PMC 2015 May 12.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Chaoul et al.

10.

11.

12.

13.

14.

15.

16.

17.

17.

18.

19.

20.

21.

22.

23.

Page 9

Sloan EK, Priceman SJ, Cox BF, Yu S, Pimentel MA, Tangkanangnukul V, Arevalo JM, Morizono
K, Karanikolas BD, Wu L, Sood AK, Cole SW. The sympathetic nervous system induces a
metastatic switch in primary breast cancer. Cancer Res. Sep 15; 2010 70(18):7042-7052.
[PubMed: 20823155]

Lutgendorf SK, Sood AK, Anderson B, McGinn S, Maiseri H, Dao M, Sorosky JI, De Geest K,
Ritchie J, Lubaroff DM. Social support, psychological distress, and natural killer cell activity in
ovarian cancer. J Clin Oncol. Oct 1; 2005 23(28):7105-7113. [PubMed: 16192594]

Antoni MH, Lutgendorf SK, Cole SW, Dhabhar FS, Sephton SE, McDonald PG, Stefanek M, Sood
AK. The influence of bio-behavioural factors on tumour biology: pathways and mechanisms. Nat
Rev Cancer. Mar; 2006 6(3):240-248. [PubMed: 16498446]

Lutgendorf SK, Sood AK. Biobehavioral Factors and Cancer Progression: Physiological Pathways
and Mechanisms. Psychosom Med. Nov-Dec;2011 73(9):724-730. [PubMed: 22021459]
Lutgendorf SK, DeGeest K, Dahmoush L, Farley D, Penedo F, Bender D, Goodheart M, Buekers
TE, Mendez L, Krueger G, Clevenger L, Lubaroff DM, Sood AK, Cole SW. Social isolation is
associated with elevated tumor norepinephrine in ovarian carcinoma patients. Brain, Behavior, &
Immunity. Feb; 2011 25(2):250-255.

Thaker PH, Han LY, Kamat AA, Arevalo JM, Takahashi R, Lu C, Jennings NB, Armaiz-Pena G,
Bankson JA, Ravoori M, Merritt WM, Lin YG, Mangala LS, Kim TJ, Coleman RL, Landen CN,
Li Y, Felix E, Sanguino AM, Newman RA, Lloyd M, Gershenson DM, Kundra V, Lopez-
Berestein G, Lutgendorf SK, Cole SW, Sood AK. Chronic stress promotes tumor growth and
angiogenesis in a mouse model of ovarian carcinoma. Nat Med. Aug; 2006 12(8):939-944.
[PubMed: 16862152]

Armaiz-Pena GN, Cole SW, Lutgendorf SK, Sood AK. Neuroendocrine influences on cancer
progression. Brain Behavior and Immunity. Mar 15.2013 30:S19-S25.

* This manuscript outlines the biological mechanisms whereby chronic stress responding can lead
to procession of disease and make the tumor microenviroment more hospital to tumor growth
Sood AK, Armaiz-Pena GN, Haider J, Nick AM, Stone RL, Hu W, Carroll AR, Spannuth WA,
Deavers MT, Allen JK, Han LY, Kamat AA, Shahzad MMK, Mclintyre BW, Diaz-Montero CM,
Jennings NB, Lin YG, Merritt WM, DeGeest K, Vivas-Mejia PE, Lopez-Berestein G, Schaller
MD, Cole SW, Lutgendorf SK. Adrenergic modulation of focal adhesion kinase protects human
ovarian cancer cells from anoikis. Journal of Clinical Investigation. May; 2010 120(5):1515-1523.
[PubMed: 20389021]

Armaiz-Pena GN, Allen JK, Cruz A, Stone RL, Nick AM, Lin YG, Han LY, Mangala LS, Villares
GJ, Vivas-Mejia P, Rodriguez-Aguayo C, Nagaraja AS, Gharpure KM, Wu Z, English RD, Soman
KV, Shahzad MMK, Zigler M, Deavers MT, Zien A, Soldatos TG, Jackson DB, Wiktorowicz JE,
Torres-Lugo M, Young T, De Geest K, Gallick GE, Bar-Eli M, Lopez-Berestein G, Cole SW,
Lopez GE, Lutgendorf SK, Sood AK. Src activation by beta-adrenoreceptors is a key switch for
tumour metastasis (vol 4, pg 1403, 2013). Nature communications. Jul.2013 :4.

National Comprehensive Cancer Network. NCCN Clinical Practice Guildines in Oncology ™
Distress Management V.1.2010. 2010. www.nccn.org. Accessed March 15, 2010

Sharpe M, Walker J, Hansen CH, Martin P, Symeonides S, Gourley C, Wall L, Weller D, Murray
G, for the SO-T. Integrated collaborative care for comorbid major depression in patients with
cancer (SMaRT Oncology-2): a multicentre randomised controlled effectiveness trial. Lancet. Aug
27.2014

Walker J, Hansen CH, Martin P, Symeonides S, Gourley C, Wall L, Weller D, Murray G, Sharpe
M, Team SMO. Integrated collaborative care for major depression comorbid with a poor prognosis
cancer (SMaRT Oncology-3): a multicentre randomised controlled trial in patients with lung
cancer. Lancet Oncol. Sep; 2014 15(10):1168-1176. [PubMed: 25175097]

Chen Z, Meng Z, Milbury K, Bei W, Zhang Y, Thornton B, Liao Z, Wei Q, Chen J, Guo X, Liu L,
McQuade J, Kirschbaum C, Cohen L. Qigong improves quality of life in women undergoing
radiotherapy for breast cancer: results of a randomized controlled trial. Cancer. May 1; 2013
119(9):1690-1698. [PubMed: 23355182]

Dusek JA, Otu HH, Wohlhueter AL, Bhasin M, Zerbini LF, Joseph MG, Benson H, Libermann
TA. Genomic counter-stress changes induced by the relaxation response. PLoS ONE [Electronic
Resource]. 2008; 3(7):e2576.

Curr Oncol Rep. Author manuscript; available in PMC 2015 May 12.


http://www.nccn.org

1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Chaoul et al.

24.

26.

25.

28.

26.

27.

31.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Page 10

Carlson LE, Doll R, Stephen J, Faris P, Tamagawa R, Drysdale E, Speca M. Randomized
controlled trial of Mindfulness-based cancer recovery versus supportive expressive group therapy
for distressed survivors of breast cancer. J Clin Oncol. Sep 1; 2013 31(25):3119-3126. [PubMed:
23918953]

*« A modified MBSR program for breast cancer survivors experiencing distress found the
intervention resulted in lower symptoms of stress compared to a supportive expressive therapy
program and a brief education control group, and improved QOL compared to the control group.
Contrary to their hypothesis, the mindfulness intervention also resulted in higher levels of social
support compared to supportive expressive therapy. In addition, both interventions resulted in
more normative diurnal cortisol profiles than the control group

Mustian KM, Sprod LK, Janelsins M, Peppone LJ, Palesh OG, Chandwani K, Reddy PS, Melnik
MK, Heckler C, Morrow GR. Multicenter, randomized controlled trial of yoga for sleep quality
among cancer survivors. J Clin Oncol. Sep 10; 2013 31(26):3233-3241. [PubMed: 23940231]

e« L argest RCT to date examining the benefits of yoga in cancer survivors. Patients experieicing
clinically significant sleep disturbances were randomized to a yoga group or usual care. Yoga
participants reported imporved subjective and objective sleep outcomes

Chandwani KD, Thornton B, Perkins GH, Arun B, Raghuram NV, Nagendra HR, Wei Q, Cohen L.
Yoga improves quality of life and benefit finding in women undergoing radiotherapy for breast
cancer. J Soc Integr Oncol. Spring. 2010; 8(2):43-55.

Chandwani KD, Perkins G, Nagendra HR, Raghuram NV, Spelman A, Nagarathna R, Johnson K,
Fortier A, Arun B, Wei Q, Kirschbaum C, Haddad R, Morris GS, Scheetz J, Chaoul A, Cohen L.
Randomized, Controlled Trial of Yoga in Women With Breast Cancer Undergoing Radiotherapy. J
Clin Oncol. Mar 3.2014

e« First RCT in an oncology population to show that the benefits of yoga go beyond the benefits of
simple strecging exercises and ususal care leading to reduction of fatigue, increase physical
functioning, better general health reports, and better cortisol regulation for women with breast
cnacer undergoing radiotherapy

Chen Z, Meng ZQ, Milbury K, Bei WY, Zhang Y, Thornton B, Liao ZX, Wei Q, Chen JY, Guo
XM, Liu LM, McQuade J, Kirschbaum C, Cohen L. Qigong Improves Quality of Life in Women
Undergoing Radiotherapy for Breast Cancer Results of a Randomized Controlled Trial. Cancer.
May 1; 2013 119(9):1690-1698. [PubMed: 23355182]

Milbury K, Chaoul A, Biegler K, Wangyal T, Spelman A, Meyers CA, Arun B, Palmer JL, Taylor
J, Cohen L. Tibetan sound meditation for cognitive dysfunction: results of a randomized controlled
pilot trial. Psychooncology. May 9.2013

Wells RE, Yeh GY, Kerr CE, Wolkin J, Davis RB, Tan Y, Spaeth R, Wall RB, Walsh J, Kaptchuk
TJ, Press D, Phillips RS, Kong J. Meditation's impact on default mode network and hippocampus
in mild cognitive impairment: A pilot study. Neurosci Lett. Nov 27.2013 556:15-19. [PubMed:
24120430]

Holzel BK, Carmody J, Vangel M, Congleton C, Yerramsetti SM, Gard T, Lazar SW. Mindfulness
practice leads to increases in regional brain gray matter density. Psychiatr Res. Jan 30; 2011
191(1):36-43.

Jindal V, Gupta S, Das R. Molecular mechanisms of meditation. Mol Neurobiol. Dec; 2013 48(3):
808-811. [PubMed: 23737355]

Buffart LM, van Uffelen JG, Riphagen, Brug J, van Mechelen W, Brown WJ, Chinapaw MJ.
Physical and psychosocial benefits of yoga in cancer patients and survivors, a systematic review
and meta-analysis of randomized controlled trials. BMC Cancer. 2012; 12:559. [PubMed:
23181734]

Lepore SJ, Coyne JC. Psychological interventions for distress in cancer patients: a review of
reviews. Ann Behav Med. Oct; 2006 32(2):85-92. [PubMed: 16972802]

Archie P, Bruera E, Cohen L. Music-based interventions in palliative cancer care: a review of
quantitative studies and neurobiological literature. Support Care Cancer. Sep; 2013 21(9):2609—
2624. [PubMed: 23715815]

Svensk AC, Oster I, Thyme KE, Magnusson E, Sjodin M, Eisemann M, Astrom S, Lindh J. Art
therapy improves experienced quality of life among women undergoing treatment for breast

Curr Oncol Rep. Author manuscript; available in PMC 2015 May 12.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Chaoul et al.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

Page 11

cancer: a randomized controlled study. Eur J Cancer Care (Engl). Jan; 2009 18(1):69-77.
[PubMed: 19473224]

Milbury K, Spelman A, Wood C, Matin SF, Tannir N, Jonasch E, Pisters L, Wei Q, Cohen L.
Randomized controlled trial of expressive writing for patients with renal cell carcinoma. J Clin
Oncol. Mar 1; 2014 32(7):663-670. [PubMed: 24470003]

Wallace RK, Benson H, Wilson AF. A wakeful hypometabolic physiologic state. Am J Physiol.
Sep; 1971 221(3):795-799. [PubMed: 5570336]

Wurtzen H, Dalton SO, Elsass P, Sumbundu AD, Steding-Jensen M, Karlsen RV, Andersen KK,
Flyger HL, Pedersen AE, Johansen C. Mindfulness significantly reduces self-reported levels of
anxiety and depression: results of a randomised controlled trial among 336 Danish women treated
for stage I-111 breast cancer. Eur J Cancer. Apr; 2013 49(6):1365-1373. [PubMed: 23265707]
Hoffman CJ, Ersser SJ, Hopkinson JB, Nicholls PG, Harrington JE, Thomas PW. Effectiveness of
mindfulness-based stress reduction in mood, breast- and endocrine-related quality of life, and well-
being in stage 0 to I1I breast cancer: a randomized, controlled trial. J Clin Oncol. Apr 20; 2012
30(12):1335-1342. [PubMed: 22430268]

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. Jan; 2013 12(1):31-40. [PubMed: 22505593]

Carlson LE, Ursuliak Z, Goodey E, Angen M, Speca M. The effects of a mindfulness meditation-
based stress reduction program on mood and symptoms of stress in cancer outpatients: 6-month
follow-up. Support Care Cancer. 2001; 9(2):112-123. [PubMed: 11305069]

Zernicke KA, Campbell TS, Speca M, McCabe-Ruff K, Flowers S, Carlson LE. A randomized
wait-list controlled trial of feasibility and efficacy of an online mindfulness-based cancer recovery
program: the eTherapy for cancer applying mindfulness trial. Psychosom Med. May; 2014 76(4):
257-267. [PubMed: 24804884]

Weitz MV, Fisher K, Lachman VD. The journey of women with breast cancer who engage in
mindfulness-based stress reduction: a qualitative exploration. Holist Nurs Pract. Jan-Feb;2012
26(1):22-29. [PubMed: 22157506]

Leal I, Engebretson J, Cohen L, Rodriguez A, Wangyal T, Lopez G, Chaoul A. Experiences of
paradox: a qualitative analysis of living with cancer using a framework approach.
Psychooncology. May 16.2014

Nagendra, HR.; Nagarathna, R. Applications of integrated approach of yoga therapy - A review. A
new life for asthmatics. Vivekananda Kendra; 1986.

Telles S, Naveen KV. Yoga for rehabilitation: An overview. Indian Journal of Medical Sciences.
1997; 51(4):123-127. [PubMed: 9355699]

Lin KY, Hu YT, Chang KJ, Lin HF, Tsauo JY. Effects of yoga on psychological health, quality of
life, and physical health of patients with cancer: a meta-analysis. Evidence-based complementary
and alternative medicine : eCAM. 2011; 2011:659876. [PubMed: 21437197]

Cramer H, Lange S, Klose P, Paul A, Dobos G. Yoga for breast cancer patients and survivors: a
systematic review and meta-analysis. BMC Cancer. 2012; 12:412. [PubMed: 22988934]

Harder H, Parlour L, Jenkins V. Randomised controlled trials of yoga interventions for women
with breast cancer: a systematic literature review. Support Care Cancer. Dec; 2012 20(12):3055-
3064. [PubMed: 23052917]

Bower JE, Garet D, Sternlieb B, Ganz PA, Irwin MR, Olmstead R, Greendale G. Yoga for
persistent fatigue in breast cancer survivors: a randomized controlled trial. Cancer. Aug 1; 2012
118(15):3766-3775. [PubMed: 22180393]

Bower JE, Greendale G, Crosswell AD, Garet D, Sternlieb B, Ganz PA, Irwin MR, Olmstead R,
Arevalo J, Cole SW. Yoga reduces inflammatory signaling in fatigued breast cancer survivors: a
randomized controlled trial. Psychoneuroendocrinology. May.2014 43:20-29. [PubMed:
24703167]

Bower JE, Ganz PA, Irwin MR, Kwan L, Breen EC, Cole SW. Inflammation and behavioral
symptoms after breast cancer treatment: do fatigue, depression, and sleep disturbance share a
common underlying mechanism? J Clin Oncol. Sep 10; 2011 29(26):3517-3522. [PubMed:
21825266]

Curr Oncol Rep. Author manuscript; available in PMC 2015 May 12.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Chaoul et al.

54.

55.

60.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Page 12

Bower JE, Lamkin DM. Inflammation and cancer-related fatigue: mechanisms, contributing
factors, and treatment implications. Brain Behav Immun. Mar; 2013 30(Suppl):S48-57. [PubMed:
22776268]

Kiecolt-Glaser JK, Bennett JM, Andridge R, Peng J, Shapiro CL, Malarkey WB, Emery CF,
Layman R, Mrozek EE, Glaser R. Yoga's impact on inflammation, mood, and fatigue in breast
cancer survivors: a randomized controlled trial. J Clin Oncol. Apr 1; 2014 32(10):1040-1049.
[PubMed: 24470004]

s Large RCT in beast cancer survivors showing the benefits of yoga at improving fatigue and
fitality as well as reducing inflammatory cytokines. Moreover, there was evidence that the more
the patients practiced yoga the better their outcomes

Kumar N, Bhatnagar S, Velpandian T, Patnaik S, Menon G, Mehta M, Kashyap K, Singh V,
Surajpal. Randomized Controlled Trial in Advance Stage Breast Cancer Patients for the
Effectiveness on Stress Marker and Pain through Sudarshan Kriya and Pranayam. Indian journal of
palliative care. Sep; 2013 19(3):180-185. [PubMed: 24347909]

Fouladbakhsh JM, Davis JE, Yarandi HN. A pilot study of the feasibility and outcomes of yoga for
lung cancer survivors. Oncol Nurs Forum. Mar 1; 2014 41(2):162-174. [PubMed: 24578076]

J MF, Davis JE, Yarandi HN. Using a standardized Viniyoga protocol for lung cancer survivors: a
pilot study examining effects on breathing ease. Journal of complementary & integrative medicine.
2013:10.

Martin AC, Keats MR. The impact of yoga on quality of life and psychological distress in
caregivers for patients with cancer. Oncol Nurs Forum. May; 2014 41(3):257-264. [PubMed:
24769590]

Milbury K, Chaoul A, Engle R, Liao Z, Yang C, Carmack C, Shannon V, Spelman A, Wangyal T,
Cohen L. Couple-based Tibetan yoga program for lung cancer patients and their caregivers.
Psychooncology. May 29.2014

Oh B, Butow P, Mullan B, Hale A, Lee MS, Guo X, Clarke S. A Critical Review of the Effects of
Medical Qigong on Quality of Life, Immune Function, and Survival in Cancer Patients. Integr
Cancer Ther. Jun 28.2011

Oh B, Butow PN, Mullan BA, Clarke SJ, Beale PJ, Pavlakis N, Lee MS, Rosenthal DS, Larkey L,
Vardy J. Effect of medical Qigong on cognitive function, quality of life, and a biomarker of
inflammation in cancer patients: a randomized controlled trial. Support Care Cancer. Jun; 2012
20(6):1235-1242. [PubMed: 21688163]

Zeng Y, Luo T, Xie H, Huang M, Cheng AS. Health benefits of gigong or tai chi for cancer
patients: a systematic review and meta-analyses. Complement Ther Med. Feb; 2014 22(1):173—
186. [PubMed: 24559833]

Fong SS, Ng SS, Luk WS, Chung LM, Wong JY, Chung JW. Effects of gigong training on health-
related quality of life, functioning, and cancer-related symptoms in survivors of nasopharyngeal
cancer: a pilot study. Evidence-based complementary and alternative medicine : eCAM. 2014;
2014:495274. [PubMed: 24971148]

Wang R, Liu J, Chen P, Yu D. Regular tai chi exercise decreases the percentage of type 2 cytokine-
producing cells in postsurgical non-small cell lung cancer survivors. Cancer Nurs. Jul-Aug;2013
36(4):E27-34. [PubMed: 23051870]

Mustian KM, Katula JA, Gill DL, Roscoe JA, Lang D, Murphy K. Tai Chi Chuan, health-related
quality of life and self-esteem: a randomized trial with breast cancer survivors. Support Care
Cancer. Dec; 2004 12(12):871-876. [PubMed: 15599776]

Mustian KM, Katula JA, Zhao H. A pilot study to assess the influence of tai chi chuan on
functional capacity among breast cancer survivors. J Support Oncol. Mar; 2006 4(3):139-145.
[PubMed: 16553140]

Fong SS, Ng SS, Luk WS, Chung JW, Chung LM, Tsang WW, Chow LP. Shoulder Mobility,
Muscular Strength, and Quality of Life in Breast Cancer Survivors with and without Tai Chi
Qigong Training. Evidence-based complementary and alternative medicine : eCAM. 2013;
2013:787169. [PubMed: 23710237]

Curr Oncol Rep. Author manuscript; available in PMC 2015 May 12.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Chaoul et al.

69.

70.

71.

72.

73.

74.

75.

76.

Page 13

Fong SS, Ng SS, Luk WS, Chung JW, Ho JS, Ying M, Ma AW. Effects of gigong exercise on
upper limb lymphedema and blood flow in survivors of breast cancer: a pilot study. Integr Cancer
Ther. Jan; 2014 13(1):54-61. [PubMed: 23749481]

Cohen, KS. The way of gigong: the art and science of Chinese energy healing. 1st. Ballentine
Books; New York: 1997.

Wang C, Schmid CH, Rones R, Kalish R, Yinh J, Goldenberg DL, Lee Y, McAlindon T. A
randomized trial of tai chi for fibromyalgia. N Engl J Med. Aug 19; 2010 363(8):743-754.
[PubMed: 20818876]

Yan JH, Pan L, Zhang XM, Sun CX, Cui GH. Lack of efficacy of Tai Chi in improving quality of
life in breast cancer survivors: a systematic review and meta-analysis. Asian Pacific journal of
cancer prevention : APJCP. 2014; 15(8):3715-3720. [PubMed: 24870782]

Campo RA, Agarwal N, LaStayo PC, O'Connor K, Pappas L, Boucher KM, Gardner J, Smith S,
Light KC, Kinney AY. Levels of fatigue and distress in senior prostate cancer survivors enrolled
in a 12-week randomized controlled trial of Qigong. J Cancer Surviv. Mar; 2014 8(1):60-69.
[PubMed: 24170679]

Fong SS, Ng SS, Luk WS, Chung JW, Leung JC, Masters RS. Effects of a 6-month Tai Chi
Qigong program on arterial hemodynamics and functional aerobic capacity in survivors of
nasopharyngeal cancer. J Cancer Surviv. Jun 8.2014

Holzel BK, Hoge EA, Greve DN, Gard T, Creswell JD, Brown KW, Barrett LF, Schwartz C, Vaitl
D, Lazar SW. Neural mechanisms of symptom improvements in generalized anxiety disorder
following mindfulness training. Neurolmage. Clinical. 2013; 2:448-458. [PubMed: 24179799]
Villemure C, Ceko M, Cotton VA, Bushnell MC. Insular cortex mediates increased pain tolerance
in yoga practitioners. Cereb Cortex. Oct; 2014 24(10):2732-2740. [PubMed: 23696275]

Curr Oncol Rep. Author manuscript; available in PMC 2015 May 12.



