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Abstract

As yoga is increasingly recognized as a complementary approach to cancer symptom
management, patients/survivors and providers need to understand its potential benefits and
limitations both during and after treatment. We reviewed randomized controlled trials (RCTs) of
yoga conducted at these points in the cancer continuum (N=29; n=13 during treatment, n=12 post-
treatment, n=4 with mixed samples). Findings both during and after treatment demonstrated
efficacy of yoga to improve overall quality of life (QOL), with improvement in subdomains of
QOL varying across studies. Fatigue was the most commonly measured outcome, and most RCTs
conducted during or after cancer treatment reported improvements in fatigue. Results additionally
suggest that yoga can improve stress/distress during treatment and post-treatment disturbances in
sleep and cognition. A number of RCTs showed evidence that yoga may improve biomarkers of
stress, inflammation, and immune function. Outcomes with limited or mixed findings (e.g.,
anxiety, depression, pain, cancer-specific symptoms such as lymphedema, positive psychological
outcomes such as benefit-finding and life satisfaction) warrant further study. Important future
directions for yoga research in oncology include: enrolling participants with cancer types other
than breast, standardizing self-report assessments, increasing use of active control groups and
objective measures, and addressing the heterogeneity of yoga interventions, which vary in type,
key components (movement, meditation, breathing), dose, and delivery mode.
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Precis:

Randomized controlled trials conducted both during and after cancer treatment provide evidence
for the efficacy of yoga to improve quality of life and fatigue. Yoga has potential to improve
additional cancer-related symptoms (e.g., sleep, depression, anxiety, distress, cognition) and
biomarkers of stress and inflammation/immunity, but further research is needed.
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Introduction

Cancer is one of the most common causes of morbidity and mortality, with approximately 14
million new cases and nearly 9 million cancer deaths annually worldwide.! Psychosocial and
biomedical sequelae of cancer and its treatment include distress (e.g., depression, anxiety,
fear of recurrence), fatigue, sleep disturbance, pain, nausea/vomiting, cognitive difficulties,
immunosuppression, and cardiotoxicity.2-8 Symptom burden is higher in adults with cancer
than non-cancer patients and is associated with decreased functioning, increased disability,
and poor quality of life (QOL).2*7-9 In some cases, cancer-related sequelae resolve;
however, persistent and late effects leave many survivors with long-term symptom
management needs.310-13

Yoga is increasingly recognized as a complementary approach to diminishing the onset and
severity of cancer-related symptoms and/or treating such symptoms.14 Research has
demonstrated feasibility and acceptability of yoga among cancer patients undergoing
treatment and those who have transitioned out of the medical setting.1>-17 Most NCI-
designated comprehensive cancer centers now include information about yoga on their
websites (87%) and offer on-site yoga instruction (69%).18 A population-based study of
adults in the US found that approximately 10% of cancer survivors have ever tried yoga,
5.5% in the past year.1® Reasons for use of yoga among cancer survivors include: relaxation;
coping with cancer-related distress; taking an active, positive role in their cancer recovery;
managing non-cancer conditions (e.g., cardiovascular disease, arthritis); and increasing
energy, physical activity, immunity, and overall wellness.20-22

Cancer survivors turn to complementary therapies such as yoga to enhance recovery and
wellness and are particularly likely to approach yoga as a complementary option based on
recommendations from healthcare providers.1® Establishing the efficacy of yoga for cancer
symptom management is therefore critical for appropriate supportive cancer care and
survivorship planning. Patients/survivors and providers need to understand the potential
benefits and limitations of yoga at each point in the cancer continuum from diagnosis
through long-term survivorship. Thus, the current review examines evidence for use of yoga
both auring and after cancer treatment.
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We searched CINAHL, MEDLINE, PsycINFO, and PubMed using the terms yoga, cancer,
and related Medical Subject Headings (e.g., neoplasm). We ascertained additional reports
from reference lists of identified articles. Inclusion criteria were: (1) randomized controlled
trial (RCT) of yoga, including yoga postures or breathing techniques; (2) sample including
adults with current/past cancer, regardless of treatment status; and (3) published quantitative
results in peer-reviewed journals in English through December 2017. Trials were excluded if
they: (1) delivered meditation only; (2) taught yoga as part of a multimodal program (e.g.,
mindfulness-based stress reduction); or (3) were designed primarily to evaluate feasibility
and/or acceptability.

Study Characteristics

We identified 29 RCTs (see Table 1): 13 were conducted during treatment (23 publications),
12 after treatment was completed (20 publications), and 4 included participants both during
and after treatment. Only four studies included an active comparison group, such as
supportive counseling, stretching, or physical activity control groups, and the others used a
waitlist method or usual care control groups. Samples predominantly included women with
breast cancer. Of 13 RCTs conducted during treatment, all but one were with women with
breast cancer, with five conducted during radiotherapy only, five during chemotherapy only,
and three across both radiotherapy and chemotherapy.

Yoga interventions varied considerably in the components taught. With the exception of a
single study focused only on yogic breathing,23 most studies conducted during treatment
involved multi-component protocols (i.e., movement/postures, breathing, and meditation)
based on several different yoga types (1 each: Anusara, Eischens, lyengar, Tibetan, Yoga in
Daily Life; 2 Bali; 5 Vivekananda Yoga Anusandhana Samsthana). Yoga was typically
delivered in a group format, though individual instruction occurred in 1 study by design?*
and in 2 studies due to patients’ schedules.25:26 Dose varied widely, with classes lasting up
to 90 minutes and occurring from 1 to 6 days/week over 1 to 8 weeks. Further, most
prescribed home practice.24-33 For the post-treatment yoga studies, interventions were
designed as gentle stretching and strengthening exercises, including breathing techniques
(Pranayama), postures (asanas), meditation and relaxation. Sessions were group-based and
used a variety of yoga styles: Hatha34-39 (n=4), lyengar3840 (n=2), gentle/Restorative142
(n=2), and Satyananda“3 (n=1). Dose varied widely, with length of programs varying from 4
weeks to 6 months, with classes offered 1-3 times weekly, and each class lasting from 60—
120 minutes. Home-based practice was encouraged across most studies. For the combined
sample studies, the yoga intervention involved 7-12 weekly group classes (2 Hatha yoga, 1
Restorative yoga, 1 Tibetan yoga),*4-47 and home practice was encouraged in two of these
studies.46:47

Intervention adherence (class attendance or practice outside of class) and its reporting were
inconsistent. Among studies conducted during treatment, several did not report or only
partially reported adherence.23:24.27.29.30.32 gome studies reported the mean number of
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classes attended (e.g., 5.5 of 8 possible classes)31:33 and mean hours of home practice (e.g.,
2.25 per week).3! Others reported adherence ranging up to 81% of participants attending all
classes?® and 100% engaging in 5-7 days of home practice per week.2? Among studies
conducted post-treatment, reporting of program adherence also varied (n=10 reported some
measure of adherence). Studies that reported average attendance saw as high as 97%
attendance, with a self-reported home practice adherence of 86%. In contrast, one study
reported 61% average adherence (across 14 yoga participants). In a 6-month intervention,
average attendance at facility-based classes was 19.6 times, and home practice was reported
as 55.8 times on average.3> Among the four studies with combined samples, all reported on
adherence, either percentage of classes attended*>4° and/or mean number of classes
attended (i.e., mean-9.7 of 12 classes).#>47

Table 2 provides an overview of outcomes assessed and statistical significance of between-
group main effects, broken down by self-reported measure of physical function, objective
physical measures (fitness, actigraphy, biomarkers), and self-reported measures of
psychological and cognitive outcomes. Table 3 provides a summary of the outcome
categories and findings across studies.

Summary of Findings

During Cancer Treatment.—RCTs of yoga conducted during cancer treatment most
commonly measured fatigue (n=8), anxiety (n=8), depression (n=7), and QOL (n=6). For
QOL, 5 of 6 studies demonstrated favorable effects of yoga on global®® and domain-specific
(physical,26:28 emotional,39-°1 social,>! cognitive3®) measures, but studies also reported non-
significant findings (global,32 social,>2 role function,>2 mental,26 functional,>! physical®l).
Consistent findings, albeit among a small number of studies, included improved distress
(n=2), perceived stress (n=3), and various biomarker levels (e.g., pro-inflammatory
cytokines, cortisol; n=4). Three trials reported improvements in psychosocial outcomes such
as benefit finding and spirituality. No RCTs conducted during treatment measured physical
fitness or cognitive outcomes.

Two examples of methodologically strong studies conducted during cancer treatment stated
that they were sufficiently powered to detect differences in pre-specified primary outcomes
(power analyses reported) and included both active and usual care control groups.2>:28 A
study conducted by Chandwani and colleagues (2014)23 reported that their primary
outcomes were the Physical Component Score (PCS) and Mental Component Score (MCS)
from the Medical Outcomes Study 36-Item Short-Form Survey (SF-36) QOL measure at 1
month post-radiotherapy. Statistically significantly greater increases from baseline were
observed in PCS scores for the yoga group compared with the wait-list control group. There
were no significant effects of yoga as compared to the active stretching control group or for
the MCS. Secondary outcomes included significantly steeper cortisol slopes in the yoga
group as compared to both control groups, suggesting positive effects of yoga on the stress
hormone cortisol. In addition, the PCS Physical Functioning subscale also showed a
statistically and clinically significant difference for yoga as compared to the active stretching
control group at the primary time point. Moderator analyses further indicated that the
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efficacy of yoga for improving MCS was more pronounced for women with elevated sleep
disturbances and depressive symptoms at the start of radiotherapy.53

Another study by Chaoul and colleagues (2018) stated primary outcomes were self-reported
sleep disturbances (Pittsburgh Sleep Quality Index) and fatigue (Brief Fatigue Inventory)
one-week after the intervention.?> There were no group differences noted in total sleep
disturbances or fatigue levels over time. Yet, significant differences were detected between
yoga and both control groups (i.e., active stretching, usual care) for a subscale of the sleep
disturbances measure (daily disturbances). Subgroup analyses revealed that patients who
practiced yoga at least 2 times a week self-reported better sleep, as also supported by an
objective measure of sleep (i.e., actigraphy) at 3 and 6 months after the intervention
compared with those who did not practice and with those in the usual care control group.

After Cancer Treatment.—The most commonly assessed category of outcomes in RCTs
conducted after completion of cancer treatment was physical, which included fatigue, sleep,
and physical fitness. Overall, fatigue (n=10) was the most studied individual outcome,
showing improvement in 7 studies. Sleep demonstrated improvement in 5 of 7 studies,
including one using objective, actigraphy-based measurement.*2 Only 1 of 5 studies reported
significant between-group effects of yoga on physical fitness.3” Nonetheless, this finding is
particularly noteworthy considering that it was the only post-treatment RCT to use physical
exercise as the control group.

Other commonly assessed outcomes were QOL and depression (each n=5). QOL measures
varied, but commonly included cancer-specific measures, such as the Functional Assessment
of Cancer Therapy and European Organization for Research and Treatment of Cancer
questionnaires. Of the 5 studies that examined QOL, 4 reported between group
improvements in various domains (global QOL,>* emotional function (n=2),34>* decreased
diarrhea,®* QOL sub-scale of symptoms,*3 FACT-B QOL total,34 social®* and functional
well-being),3* though one study (which examined breast cancer-related QOL) was limited to
subgroup analysis based on attendance.2” Of these 5 studies, nonsignificant findings were
also reported for a number of QOL domains including physical well-being32:38 or function,
54 social well-being3®:38 or function,>* emotional well-being,3°38 cognitive function,>* role
function® and functional well-being.35:38

Finally, a range of additional outcomes improved following yoga including cognition (e.g.,
memory difficulties, cognitive disorganization, cognitive complaints), lymphedema, vitality/
vigor, and biomarkers (e.g., inflammation, stress/cortisol). However, the findings were
limited to 2-3 studies for each outcome. Unlike RCTs conducted during treatment, post-
treatment studies rarely assessed anxiety.

Combined Samples.—In studies enrolling patients during the active phase of treatment
and once treatment ended, fatigue was again the most common outcome (n=4).45-47.49
However, none of the RCTs found a significant effect of yoga on fatigue. For QOL, sleep,
and depression, 2 of 3 studies (for each outcome) reported significant effects of yoga. In
fact, for the 3 studies that measured QOL, there were significant group differences for
mental health QOL in one study,* and for general health-related QOL, social well-being,
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emotional well-being, functional well-being, and physical well-being in another study3# for
at least one time point. Two studies found significant group differences for social well-being.
46.47 For two studies, findings were nonsignificant for physical health QOL, general health
related-QOL, and a number of the QOL domains (emotional, functional, and physical well-
being); 4546 social well-being was nonsignificant in one of these studies.*> Other outcomes
were less commonly studied in combined samples; in fact, none of the combined sample
RCTs assessed pain, perceived stress, or objectively measured physical outcomes.

Adverse Event Reporting

Of the studies conducted during cancer treatment, 6 mentioned that there were no adverse
events related to the study intervention, and 7 did not include adverse event reporting. Of the
post-treatment studies, 7 mentioned adverse events or safety reporting. Of these, events
likely attributed to the yoga interventions were described in 3 and included transient muscle
soreness, unilateral hip pain, back spasms, recurrence of chronic back and/or shoulder
problems.34:36:40 |n addition, Mustian and colleagues systematically reported on all
unexpected, serious, life-threatening and fatal adverse events during the study period and did
not attribute the single serious adverse event that occurred to the yoga intervention.*2 Of the
combined studies, 2 included adverse event reporting and two did not. One study stated that
no adverse events were reported.*® Cramer et al. reported seven total minor adverse events
(e.g., muscle soreness, minor vertigo), with six that recovered without treatment.3447 One
person who experienced hip pain recovered after treatment with analgesic drugs.

Discussion

The popularity of yoga with cancer patients is reflected in the existing evidence base and the
number of trials that have examined the effects of yoga in oncology. Twenty-nine RCTs of
yoga for adults with cancer were identified including 13 conducted during cancer treatment,
12 in patients who had completed cancer treatment, and 4 trials that included a combined
sample. Results from RCTs conducted during and after treatment consistently found
improvements in multiple domains of QOL, fatigue, sleep, psychological outcomes, and
biomarkers. Studies of yoga after treatment also found benefits for a range of other self-
reported outcomes. The four studies that included both patients on and off treatment had less
consistent findings, with none reporting improvements in fatigue and two each reporting
improved QOL domains, sleep, and depression.

Examining the number of positive versus negative outcomes for those undergoing cancer
treatment reveals clear benefits in terms of QOL, fatigue, and perceived stress, with less
consistent but supportive evidence for other psychosocial outcomes like benefit finding and
spirituality. There were mixed findings for sleep, anxiety, and depression. Four out of four
studies also found improvements in biomarkers that included cortisol regulation and
inflammatory markers. One of the limitations in these studies is that they do not necessarily
target one symptom at the start of the trial. Rather, they tend to focus more on a buffering
model — diminishing the onset of multiple symptoms associated with treatment. Many
patients will go through treatment experiencing few side effects while others struggle from
the outset. If studies conducted in patients undergoing treatment used a population expected
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to develop more symptoms or patients who had already developed side effects, perhaps the
benefits of yoga would be magnified.

Post-treatment studies showed consistent support for yoga in improving fatigue, sleep, and
multiple QOL domains, as well as a number of biomarkers. Additional measures assessed
physical fitness/functional ability outcomes, unique to the post-treatment studies. Given the
opportunity for the body physiologically to “make gains” post-treatment, and the American
Cancer Society’s recommendation for continued physical activity and fitness post-treatment,
the potential for yoga as a type of physical activity that improves fitness outcomes, such as
aerobic capacity, strength, and flexibility, is important.37:39.54-56 |n addition, given the
prevalence of comorbidities, (e.g., heart disease) in cancer survivorship, understanding the
benefits of yoga as a “body-mind medicine” should be further explored.

In spite of the well-established relationship between cancer diagnosis and distress, which
frequently persists after treatment, post-treatment studies did not have a substantial focus on
psychosocial well-being.>”-58 Two studies found improvements in depression, while only
one study demonstrated an improvement in anxiety.34:57:58 Finally, the association between
physical and psychological outcomes is often captured with global QOL measures. Overall,
the issue of using QOL measures to understand specific constructs (physical or
psychological) is a potential limitation. It is done to provide a comprehensive measure that
reduces subject burden; however, use of a global QOL measure may obscure important
nuances that would be captured using a more symptom-specific measure. In addition, for the
most part, these studies did not target specific elevated symptoms, with the exception of
some studies examining chronic fatigue and sleep disturbances. Similar to the studies of
patients undergoing active treatment, examining the benefits of yoga to treat a specific
condition will yield greater understanding of the specificity of yoga at treating targeted
conditions.

Studies that evaluated yoga interventions in a sample that combined those who were during
treatment and post-treatment reported less robust findings compared to studies with a more
homogeneous sample. These weaker findings are likely due to the increased heterogeneity of
the outcomes at study entry, making significant between-group findings more difficult. In
fact, when Moadel et al. conducted subanalyses of their sample, focusing only on women
who were noton treatment at the start of the trial, the findings were clearly stronger.#6 This
finding suggests that future efficacy studies should focus on specific populations and times
during the cancer care trajectory.

Measures used in the studies during and after treatment were quite varied, making
comparison across measures difficult. The use of Patient-Reported Outcomes Measurement
Information System (PROMIS) measures in future trials would greatly facilitate
comparisons and would also lend toward comparison with legacy measures via Prosetta
Stone.59 Further, many of the measures used in these studies rely on self-report, which can
capture important subjective responses to the intervention. However, increasing the use of
objective measures such as physical fitness, costs and health care utilization, and biological
outcomes is important to improve the reliability of the data and our understanding of the
breadth of changes that result from yoga participation. It is noteworthy that a number of
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clinical trials assessed biomarkers, with findings suggesting that yoga may improve
outcomes such as stress hormone regulation, inflammation, and immune function.

Importantly, none of the trials documented any serious adverse events associated with yoga,
with only some minor adverse events reported (e.g., muscle soreness).34:36:40 Minor adverse
events were only reported in three post-treatment and one trial that combined active and
post-treatment patients. One way these adverse events may be mitigated in future studies
could be by reducing the intensity of movements taught during active treatment. Other
studies specifically reported that there were no adverse events related to the intervention,
although it was not clear in many publications if there were no adverse events or if adverse
events were just not assessed. It is important for future trials to systematically assess and
report on all adverse events because relying on spontaneous reports from participants may
highly underestimate the frequency of these events.

Adverse events are an extremely important consideration because any side effects or risk
profile needs to be weighed against the possible benefits. In the case of yoga, the high safety
profile combined with benefits for both subjective and objective outcomes and the relatively
low cost suggests it is appropriate to encourage patients to participate in yoga programs to
reduce symptoms and improve multiple aspects of QOL during and after treatment.
However, even if cost is not a barrier, for many patients accessing yoga classes can be a
challenge.

Investigators have explored the feasibility of methodological innovations to increase the
reach of yoga to more heterogeneous populations (e.g., other cancer types, rural residence).
Some of these new methods include incorporating caregivers, implementing yoga in the
clinical setting, offering yoga in community settings, and using technology.6%-64 Use of
these approaches could address barriers to participation such as accessibility, travel distance,
and dissemination (e.g., increased treatment fidelity).%° Since there is now evidence
supporting the efficacy of yoga, it is increasingly important to investigate the effectiveness of
these approaches and other intervention elements that may facilitate the eventual translation
of yoga to practice (e.g., low cost, takes limited time, is manualized, self-sustaining).5
Further, future research could also examine if programs placing a greater emphasis on
relaxation and meditation during active treatment may lead to greater improvements in
mental health and sleep disturbances.®7

A number of limitations arise when examining yoga and cancer research. As with other
areas of research, a “file drawer” effect, where negative trials tend to not get published, may
occur. However, as is seen in Table 3, a number of trials published non-significant findings.
As many of these trials had small sample sizes they may have been underpowered and future
large scale trials are needed. Further, this review was heavily weighted with studies of yoga
for breast cancer and generally high functioning populations. However, trials of yoga with
other types of cancer, including ovarian, prostate, colorectal, brain, and blood and advanced
lung cancer, are emerging, and findings may be different for a more heterogeneous group of
cancer survivors.47:60-62.68.69 Another inherent challenge is that most studies used different
kinds of yoga. Even though there may be consistency in the components such as
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incorporating movements, breathing exercises, and relaxation and meditation practices, the
specific practices, intensity, frequency, and duration often vary substantially. Reporting yoga
protocols, similar to published reports of clinical trial protocols in exercise, for example,
would further our understanding of the effects of yoga. Unfortunately, most studies also did
not report the details on their teacher training and whether teachers had experience
specifically in oncology populations. However, a well-trained yoga therapist, for which there
is now an accreditation (http://www.iayt.org/) and more to come, should be able to work
with vulnerable patients to ensure utmost safety and efficacy. In addition, the “dose” of yoga
varied tremendously between studies including the number of classes, length of each class,
and frequency of practice. A methodological limitation was that most of the studies did not
include active control groups, making it challenging to know if it was yoga per se conferring
the benefits. However, the studies that did include active control groups such as stretching or
exercise did report outcomes favoring the yoga group. Future work comparing the efficacy
and/or non-inferiority of yoga in comparison to other active interventions, such as traditional
physical activity, would also be beneficial and could be examined within practical behavioral
trial frameworks. Finally, treatment fidelity is often missing from studies making it difficult
to know if what was supposed to be taught to the patients was actually taught. More recent
trials, especially studies with financial support, include quality control procedures to ensure
appropriate delivery of all components.

Despite these limitations, there is sufficient evidence to support the benefits of yoga for
patients while they are undergoing cancer treatment and when they move out of the medical
setting and into survivorship. Yoga improves multiple aspects of QOL, cancer-specific
symptoms, psychological outcomes, and important biomarkers such as stress hormone
regulation, immune function, and inflammatory markers. As a low-cost and safe
intervention, yoga should be provided alongside the standard of care to help improve
multiple aspects of cancer patients’ adjustment to cancer and its treatment. In many trials,
the evidence supports what we would expect - that outcomes are best for those who engage
in yoga more often.25:36:46 Future research should focus on better understanding the factors
that facilitate engaging in yoga and strategies for overcoming the barriers.

Acknowledgements:

Research reported in this publication was supported by the National Cancer Institute (Dr. Addington is supported by
training grant CA193193) and National Center for Complementary & Integrative Health (Dr. Sohl is supported
under Award Number KO1AT008219) of the National Institutes of Health. The content is solely the responsibility of
the authors and does not necessarily represent the official views of the National Institutes of Health. Partial funding
for Dr. Cohen was provided by the Richard E. Haynes Distinguished Professorship for Clinical Cancer Prevention
at The University of Texas MD Anderson Cancer Center. Partial funding for Dr. Van Puymbroeck was provided by
the Roy Distinguished Professorship in Health Innovation Research at Clemson University.

References

1. Organization WH. Fact sheet No 297. World Health Organization; 2018 2018.

2. Dong ST, Costa DS, Butow PN, et al. Symptom Clusters in Advanced Cancer Patients: An
Empirical Comparison of Statistical Methods and the Impact on Quality of Life. J Pain Symptom
Manage. 2016;51(1):88-98. [PubMed: 26300025]

Cancer. Author manuscript; available in PMC 2020 June 15.


http://www.iayt.org/

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Danhauer et al.

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Page 10

. Kroenke K, Johns SA, Theobald D, Wu J, Tu W. Somatic symptoms in cancer patients trajectory

over 12 months and impact on functional status and disability. Support Care Cancer. 2013;21(3):
765-773. [PubMed: 22941116]

. Wu HS, Harden JK. Symptom burden and quality of life in survivorship: a review of the literature.

Cancer Nurs. 2015;38(1):E29-54. [PubMed: 24831042]

. Curigliano G, Cardinale D, Dent S, et al. Cardiotoxicity of anticancer treatments: Epidemiology,

detection, and management. CA: a cancer journal for clinicians. 2016;66(4):309-325. [PubMed:
26919165]

. Institute NC. Side Effects of Cancer Treatment. 2017; https://www.cancer.gov/about-cancer/

treatment/side-effects. Accessed September 22, 2017.

. Jones JM, Olson K, Catton P, et al. Cancer-related fatigue and associated disability in post-treatment

cancer survivors. J Cancer Surviv. 2016;10(1):51-61. [PubMed: 25876557]

. Miaskowski C, Dunn L, Ritchie C, et al. Latent Class Analysis Reveals Distinct Subgroups of

Patients Based on Symptom Occurrence and Demographic and Clinical Characteristics. J Pain
Symptom Manage. 2015;50(1):28-37. [PubMed: 25647419]

. Deshields TL, Penalba V, Liu J, Avery J. Comparing the symptom experience of cancer patients and

non-cancer patients. Support Care Cancer. 2017;25(4):1103-1109. [PubMed: 27966024]

. Lowery-Allison AE, Passik SD, Cribbet MR, et al. Sleep problems in breast cancer survivors 1-10
years posttreatment. Palliative & supportive care. 2017:1-10.

Avis NE, Levine B, Marshall SA, Ip EH. Longitudinal Examination of Symptom Profiles Among
Breast Cancer Survivors. J Pain Symptom Manage. 2017;53(4):703-710. [PubMed: 28042076]
Burton CL, Galatzer-Levy IR, Bonanno GA. Treatment type and demographic characteristics as
predictors for cancer adjustment: Prospective trajectories of depressive symptoms in a population
sample. Health Psychol. 2015;34(6):602-609. [PubMed: 25110839]

Kroenke CH. Functional Impact of Breast Cancer by Age at Diagnosis. Journal of Clinical
Oncology. 2004;22(10):1849-1856. [PubMed: 15143077]

Lin PJ, Peppone LJ, Janelsins MC, et al. Yoga for the Management of Cancer Treatment-Related
Toxicities. Current oncology reports. 2018;20(1):5. [PubMed: 29388071]

Culos-Reed SNL R; Walter AA; Van Puymbroeck M Yoga therapy for cancer survivors The
Principles and Practice of Yoga in Health Care ed. East Lothian, UK: Handspring Publishing;
2016.

Danhauer SC, Addington EL, Sohl SJ, Chaoul A, Cohen L. Review of yoga therapy during cancer
treatment. Supportive Care in Cancer: Official Journal of the Multinational Association of
Supportive Care in Cancer. 2017.

Danhauer SCS SJ; Addington EL; Chaoul A; Cohen L Yoga therapy during cancer treatment The
Principles and Practice of Yoga in Health Care ed. East Lothian, UK: Handspring Publishing;
2016.

Yun H, Sun L, Mao JJ. Growth of Integrative Medicine at Leading Cancer Centers Between 2009
and 2016: A Systematic Analysis of NCI-Designated Comprehensive Cancer Center Websites. J
Natl Cancer Inst Monogr. 2017;2017(52).

Mao JJ, Palmer CS, Healy KE, Desai K, Amsterdam J. Complementary and alternative medicine
use among cancer survivors: a population-based study. J Cancer Surviv. 2011;5(1):8-17. [PubMed:
20924711]

John GM, Hershman DL, Falci L, Shi Z, Tsai WY, Greenlee H. Complementary and alternative
medicine use among US cancer survivors. J Cancer Surviv. 2016;10(5):850-864. [PubMed:
26920872]

McCall M, Thorne S, Ward A, Heneghan C. Yoga in adult cancer: an exploratory, qualitative
analysis of the patient experience. BMC Complementary and Alternative Medicine. 2015;15:245.
[PubMed: 26198820]

van Uden-Kraan CF, Chinapaw MJ, Drossaert CH, Verdonck-de Leeuw IM, Buffart LM. Cancer
patients’ experiences with and perceived outcomes of yoga: results from focus groups. Support
Care Cancer. 2013;21(7):1861-1870. [PubMed: 23400315]

Cancer. Author manuscript; available in PMC 2020 June 15.


https://www.cancer.gov/about-cancer/treatment/side-effects
https://www.cancer.gov/about-cancer/treatment/side-effects

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Danhauer et al.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Page 11

Chakrabarty J, Vidyasagar M, Fernandes D, Joisa G, Varghese P, Mayya S. Effectiveness of
pranayama on cancer-related fatigue in breast cancer patients undergoing radiation therapy: A
randomized controlled trial. Int J Yoga. 2015;8(1):47-53. [PubMed: 25558133]

Rao RM, Telles S, Nagendra HR, et al. Effects of yoga on natural killer cell counts in early breast
cancer patients undergoing conventional treatment. Comment to: recreational music-making
modulates natural killer cell activity, cytokines, and mood states in corporate employees Masatada
Wachi, Masahiro Koyama, Masanori Utsuyama, Barry B. Bittman, Masanobu Kitagawa, Katsuiku
Hirokawa Med Sci Monit, 2007; 13(2): CR57-70. Med Sci Monit. 2008;14(2):LE3-LE4.
[PubMed: 18227770]

Chaoul A, Milbury K, Spelman A, et al. Randomized trial of Tibetan yoga in patients with breast
cancer undergoing chemotherapy. Cancer. 2018;124(1):36-45. [PubMed: 28940301]

Chandwani KD, Thornton B, Perkins GH, et al. Yoga improves quality of life and benefit finding in
women undergoing radiotherapy for breast cancer. JSoclntegrOncol. 2010;8(2):43-55.

Banerjee B, Vadiraj HS, Ram A, et al. Effects of an integrated yoga program in modulating
psychological stress and radiation-induced genotoxic stress in breast cancer patients undergoing
radiotherapy. Integr Cancer Ther. 2007;6(3):242-250. [PubMed: 17761637]

Chandwani KD, Perkins G, Nagendra HR, et al. Randomized, controlled trial of yoga in women
with breast cancer undergoing radiotherapy. Journal of Clinical Oncology. 2014;32(10):1058-
1065. [PubMed: 24590636]

Kovacic T, Kovacic M. Impact of relaxation training according to Yoga In Daily Life(R) system on
self-esteem after breast cancer surgery. J AlternComplementMed. 2011;17(12):1157-1164.

Vadiraja HS, Raghavendra RM, Nagarathna R, et al. Effects of a yoga program on cortisol rhythm
and mood states in early breast cancer patients undergoing adjuvant radiotherapy: a randomized
controlled trial. IntegrCancer Ther. 2009;8(1):37-46.

Lanctot D, Dupuis G, Marcaurell R, Anestin AS, Bali M. The effects of the Bali Yoga Program
(BYP-BC) on reducing psychological symptoms in breast cancer patients receiving chemotherapy:
results of a randomized, partially blinded, controlled trial. J Complement Integr Med. 2016;13(4):
405-412. [PubMed: 27404902]

Lotzke D, Wiedemann F, Rodrigues Recchia D, et al. lyengar-Yoga Compared to Exercise as a
Therapeutic Intervention during (Neo)adjuvant Therapy in Women with Stage I-111 Breast Cancer:
Health-Related Quality of Life, Mindfulness, Spirituality, Life Satisfaction, and Cancer-Related
Fatigue. Evidence-based complementary and alternative medicine : eCAM. 2016;2016:5931816.
Anestin AS, Dupuis G, Lanctot D, Bali M. The Effects of the Bali Yoga Program for Breast Cancer
Patients on Chemotherapy-Induced Nausea and Vomiting: Results of a Partially Randomized and
Blinded Controlled Trial. J Evid Based Complementary Altern Med. 2017;22(4):721-730.
[PubMed: 28470117]

Cramer H, Rabsilber S, Lauche R, Kummel S, Dobos G. Yoga and meditation for menopausal
symptoms in breast cancer survivors-A randomized controlled trial. Cancer. 2015;121(13):2175-
2184. [PubMed: 25739642]

Littman AJ, Bertram LC, Ceballos R, et al. Randomized controlled pilot trial of yoga in overweight
and obese breast cancer survivors: effects on quality of life and anthropometric measures. Support
Care Cancer. 2012;20(2):267-277. [PubMed: 21207071]

Kiecolt-Glaser JK, Bennett JM, Andridge R, et al. Yoga’s impact on inflammation, mood, and
fatigue in breast cancer survivors: a randomized controlled trial. Journal of Clinical Oncology.
2014;32(10):1040-1049. [PubMed: 24470004]

Hughes DC, Darby N, Gonzalez K, Boggess T, Morris RM, Ramirez AG. Effect of a six-month
yoga exercise intervention on fitness outcomes for breast cancer survivors. Physiotherapy theory
and practice. 2015;31(7):451-460. [PubMed: 26395825]

Banasik J, Williams H, Haberman M, Blank SE, Bendel R. Effect of lyengar yoga practice on
fatigue and diurnal salivary cortisol concentration in breast cancer survivors. J Am
AcadNursePract. 2011;23(3):135-142.

Bower JE. Treating Cancer-Related Fatigue: The Search for Interventions That Target Those Most
in Need. Journal of Clinical Oncology. 2012;30(36):4449-4450. [PubMed: 23109702]

Cancer. Author manuscript; available in PMC 2020 June 15.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Danhauer et al.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Page 12

Bower JE, Garet D, Sternlieb B, et al. Yoga for persistent fatigue in breast cancer survivors: a
randomized controlled trial. Cancer. 2012;118(15):3766—3775. [PubMed: 22180393]

Taylor TR, Barrow J, Makambi K, et al. A Restorative Yoga Intervention for African-American
Breast Cancer Survivors: a Pilot Study. Journal of racial and ethnic health disparities. 2018;5(1):
62-72. [PubMed: 28411330]

Mustian KM, Sprod LK, Janelsins M, et al. Multicenter, randomized controlled trial of yoga for
sleep quality among cancer survivors. Journal of Clinical Oncology. 2013;31(26):3233-3241.
[PubMed: 23940231]

Loudon A, Barnett T, Piller N, Immink MA, Williams AD. Yoga management of breast cancer-
related lymphoedema: a randomised controlled pilot-trial. BMC ComplementAlternMed.
2014;14(1):214.

Cohen BE, Chang AA, Grady D, Kanaya AM. Restorative yoga in adults with metabolic
syndrome: a randomized, controlled pilot trial. Metab SyndrRelat Disord. 2008;6(3):223-229.
Danhauer SC, Mihalko SL, Russell GB, et al. Restorative yoga for women with breast cancer:
findings from a randomized pilot study. Psychooncology. 2009;18(4):360-368. [PubMed:
19242916]

Moadel AB, Shah C, Wylie-Rosett J, et al. Randomized controlled trial of yoga among a
multiethnic sample of breast cancer patients: effects on quality of life. Journal of Clinical
Oncology. 2007;25(28):4387-4395. [PubMed: 17785709]

Cramer H, Pokhrel B, Fester C, et al. A randomized controlled bicenter trial of yoga for patients
with colorectal cancer. Psychooncology. 2016;25(4):412-420. [PubMed: 26228466]

Taso CJ, Lin HS, Lin WL, Chen SM, Huang WT, Chen SW. The effect of yoga exercise on
improving depression, anxiety, and fatigue in women with breast cancer: a randomized controlled
trial. J Nurs Res. 2014;22(3):155-164. [PubMed: 25111109]

Cohen L, Warneke C, Fouladi RT, Rodriguez MA, Chaoul-Reich A. Psychological adjustment and
sleep quality in a randomized trial of the effects of a Tibetan yoga intervention in patients with
lymphoma. Cancer. 2004;100(10):2253-2260. [PubMed: 15139072]

Rao RM, Raghuram N, Nagendra HR, et al. Effects of a Yoga Program on Mood States, Quality of
Life, and Toxicity in Breast Cancer Patients Receiving Conventional Treatment: A Randomized
Controlled Trial. Indian J Palliat Care. 2017;23(3):237-246. [PubMed: 28827925]

Ben-Josef AM, Chen J, Wileyto P, et al. Effect of Eischens Yoga During Radiation Therapy on
Prostate Cancer Patient Symptoms and Quality of Life: A Randomized Phase Il Trial. Int J Radiat
Oncol Biol Phys. 2017;98(5):1036—1044. [PubMed: 28721886]

Vadiraja HS, Rao MR, Nagarathna R, et al. Effects of yoga program on quality of life and affect in
early breast cancer patients undergoing adjuvant radiotherapy: a randomized controlled trial.
Complement TherMed. 2009;17(5-6):274-280.

Ratcliff CG, Milbury K, Chandwani KD, et al. Examining Mediators and Moderators of Yoga for
Women With Breast Cancer Undergoing Radiotherapy. Integr Cancer Ther. 2016;15(3):250-262.
[PubMed: 26867802]

Culos-Reed SN, Carlson LE, Daroux LM, Hately-Aldous S. A pilot study of yoga for breast cancer
survivors: physical and psychological benefits. Psychooncology. 2006;15(10):891-897. [PubMed:
16374892]

Loudon A, Barnett T, Piller N, Immink MA, Visentin D, Williams AD. The effects of yoga on
shoulder and spinal actions for women with breast cancer-related lymphoedema of the arm: A
randomised controlled pilot study. BMC Complement Altern Med. 2016;16:343. [PubMed:
27590865]

Doyle C, Kushi LH, Byers T, et al. Nutrition and physical activity during and after cancer
treatment: an American Cancer Society guide for informed choices. CA Cancer JClin. 2006;56(6):
323-353. [PubMed: 17135691]

Fann JR, Thomas-Rich AM, Katon WJ, et al. Major depression after breast cancer: a review of
epidemiology and treatment. Gen Hosp Psychiatry. 2008;30(2):112-126. [PubMed: 18291293]
Goldstein D, Bennett B, Friedlander M, Davenport T, Hickie I, Lloyd A. Fatigue states after cancer
treatment occur both in association with, and independent of, mood disorder: a longitudinal study.
BMC Cancer. 2006;6:240. [PubMed: 17026776]

Cancer. Author manuscript; available in PMC 2020 June 15.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Danhauer et al.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

Page 13

Choi SW PT, McKinney N, Schalet BD, Cook KF, Cella D. PROSetta Stone Analysis Report: a
Rosetta Stone for Patient Reported Outcomes. Feinberg School of Medicine, Northwestern
University;2012.

Milbury K, Chaoul A, Engle R, et al. Couple-based Tibetan yoga program for lung cancer patients
and their caregivers. Psychooncology. 2014.

Milbury K, Mallaiah S, Lopez G, et al. Vivekananda Yoga Program for Patients With Advanced
Lung Cancer and Their Family Caregivers. Integr Cancer Ther. 2015;14(5):446-451. [PubMed:
25917816]

Sohl SJ, Danhauer SC, Birdee GS, et al. A brief yoga intervention implemented during
chemotherapy: A randomized controlled pilot study. Complement Ther Med. 2016;25:139-142.
[PubMed: 26977123]

Danhauer SC, Griffin LP, Avis NE, et al. Feasibility of implementing a community-based
randomized trial of yoga for women undergoing chemotherapy for breast cancer. The Journal of
community and supportive oncology. 2015;13(4):139-147. [PubMed: 28713846]

Addington EL, Sohl SJ, Tooze JA, Danhauer SC. Convenient and Live Movement (CALM) for
women undergoing breast cancer treatment: Challenges and recommendations for internet-based
yoga research. Complement Ther Med. 2018;37:77-79. [PubMed: 29609942]

Leykin Y, Thekdi SM, Shumay DM, Munoz RF, Riba M, Dunn LB. Internet interventions for
improving psychological well-being in psycho-oncology: review and recommendations.
Psychooncology. 2012;21(9):1016-1025. [PubMed: 21608075]

Glasgow RE, Emmons KM. How can we increase translation of research into practice? Types of
evidence needed. Annu Rev Public Health. 2007;28:413-433. [PubMed: 17150029]

Chaoul A, Milbury K, Spelman A, et al. Randomized trial of Tibetan yoga in patients with breast
cancer undergoing chemotherapy. Cancer. 2018;124(1):36-45. [PubMed: 28940301]

Sohl SJ, Danhauer SC, Schnur JB, Daly L, Suslov K, Montgomery GH. Feasibility of a brief yoga
intervention during chemotherapy for persistent or recurrent ovarian cancer. Explore (NY).
2012;8(3):197-198. [PubMed: 22560758]

McCall M, McDonald M, Thorne S, Ward A, Heneghan C. Yoga for Health-Related Quality of
Life in Adult Cancer: A Randomized Controlled Feasibility Study. Evidence-based
complementary and alternative medicine : eCAM. 2015;2015:816820.

Raghavendra RM, Nagarathna R, Nagendra HR, et al. Effects of an integrated yoga programme on
chemotherapy-induced nausea and emesis in breast cancer patients. EurJCancer Care (Engl).
2007;16(6):462-474.

Rao RM, Telles S, Nagendra HR, et al. Effects of yoga on natural killer cell counts in early breast
cancer patients undergoing conventional treatment. Comment to: recreational music-making
modulates natural killer cell activity, cytokines, and mood states in corporate employees Masatada
Wachi, Masahiro Koyama, Masanori Utsuyama, Barry B. Bittman, Masanobu Kitagawa, Katsuiku
Hirokawa Med Sci Monit, 2007; 13(2): CR57-70 4282. Med Sci Monit. 2008;14(2):LE3-LEA4.
[PubMed: 18227770]

Rao RM, Nagendra HR, Raghuram N, et al. Influence of yoga on postoperative outcomes and
wound healing in early operable breast cancer patients undergoing surgery. Int J Yoga. 2008;1(1):
33-41. [PubMed: 21829282]

Rao MR, Raghuram N, Nagendra HR, et al. Anxiolytic effects of a yoga program in early breast
cancer patients undergoing conventional treatment: a randomized controlled trial. Complement
TherMed. 2009;17(1):1-8.

Rao RM, Raghuram N, Nagendra HR, et al. Effects of an integrated Yoga Program on Self-
reported Depression Scores in Breast Cancer Patients Undergoing Conventional Treatment: A
Randomized Controlled Trial. Indian J Palliat Care. 2015;21(2):174-181. [PubMed: 26009671]
Vadiraja SH, Rao MR, Nagendra RH, et al. Effects of yoga on symptom management in breast
cancer patients: A randomized controlled trial. Int J Yoga. 2009;2(2):73-79. [PubMed: 20842268]
Kovacic T, Kovacic M. Impact of relaxation training according to Yoga In Daily Life(R) system on
perceived stress after breast cancer surgery. IntegrCancer Ther. 2011;10(1):16-26.

Kovacic T, Zagoricnik M, Kovacic M. Impact of relaxation training according to the Yoga In Daily
Life(R) system on anxiety after breast cancer surgery. J ComplementintegrMed. 2013;10.

Cancer. Author manuscript; available in PMC 2020 June 15.



1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Danhauer et al.

78.

79.

80.

81.

82.

83.

84.

85.

86.

Page 14

Carson JW, Carson KM, Porter LS, Keefe FJ, Seewaldt VL. Yoga of Awareness program for
menopausal symptoms in breast cancer survivors: results from a randomized trial. SupportCare
Cancer. 2009;17(10):1301-13009.

Bower JE, Greendale G, Crosswell AD, et al. Yoga reduces inflammatory signaling in fatigued
breast cancer survivors: a randomized controlled trial. Psychoneuroendocrinology. 2014;43:20-29.
[PubMed: 24703167]

Peppone LJ, Janelsins MC, Kamen C, et al. The effect of YOCAS(c)(R) yoga for musculoskeletal
symptoms among breast cancer survivors on hormonal therapy. Breast Cancer Res Treat.
2015;150(3):597-604. [PubMed: 25814054]

Sprod LK, Fernandez ID, Janelsins MC, et al. Effects of yoga on cancer-related fatigue and global
side-effect burden in older cancer survivors. J Geriatr Oncol. 2015;6(1):8-14. [PubMed:
25449185]

Janelsins MC, Peppone LJ, Heckler CE, et al. YOCAS(c)(R) Yoga Reduces Self-reported Memory
Difficulty in Cancer Survivors in a Nationwide Randomized Clinical Trial: Investigating
Relationships Between Memory and Sleep. Integr Cancer Ther. 2016;15(3):263-271. [PubMed:
26621521]

Derry HM, Jaremka LM, Bennett JM, et al. Yoga and self-reported cognitive problems in breast
cancer survivors: a randomized controlled trial. Psychooncology. 2015;24(8):958-966. [PubMed:
25336068]

Long Parma D, Hughes DC, Ghosh S, et al. Effects of six months of Yoga on inflammatory serum
markers prognostic of recurrence risk in breast cancer survivors. SpringerPlus. 2015;4:143.
[PubMed: 25853030]

Rao RM, Vadiraja HS, Nagaratna R, et al. Effect of Yoga on Sleep Quality and Neuroendocrine
Immune Response in Metastatic Breast Cancer Patients. Indian J Palliat Care. 2017;23(3):253-
260. [PubMed: 28827927]

Vadiraja HS, Rao RM, Nagarathna R, et al. Effects of Yoga in Managing Fatigue in Breast Cancer
Patients: A Randomized Controlled Trial. Indian J Palliat Care. 2017;23(3):247-252. [PubMed:
28827926]

Cancer. Author manuscript; available in PMC 2020 June 15.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Danhauer et al. Page 15
Table 1.
Study Characteristics
Study Publication N? | cancer Type(s) (Stages) | Cancer Treatment(s) | Control(s)
During Treatment
1 Banerjee, 200727 68 Breast (I1-111) C,R SC
2 Rao, 2007; 2008a; 2008b; 2009; 2015; 2017a%%.70-74 | 98 Breast (11-111) C,R,S SC
3 Vadiraja, 2009a, b, ¢30:52.75 88 Breast (I-111) R SC
4 Chandwani, 201026 61 | Breast (0-IlI) R WL
5 Kovacic, 2011a, 2011b, 201329.76.77 32 Breast (1-11) C,R,S uc
6 Chandwani, 201428; Ratcliff, 201653 163 | Breast (0-I1I) R ST, WL
7 | Taso, 20144 60 | Breast (I-111) c uc
8 Chakrabarty, 201523 160 | Breast (I-111) R uc
9 Lanctot, 20163t 101 | Breast (I-111) C WL
10 Lotzke, 201632 92 | Breast (I-111) C PE
11 Anestin, 20173 82 Breast (I-111) C WL
12 Ben Josef, 201751 68 Prostate (1-11) R uc
13 Chaoul, 20182 227 | Breast (I-111) C ST, UC
Post-Treatment
14 Culos-Reed, 2006%* 38 | Mixed (I-11) WL
15 Carson, 200978 37 | Breast (I-11) WL
16 Banasik, 201138 18 Breast (11-1V) WL
17 Littman, 201235 63 Breast (0-111) WL
18 Bower, 201240; 20147° 31 Breast (0-11) HE
19 Mustian, 201342 410 | Mixed (0-1V) WL
20 Peppone, 2015b80 167 | Breast (0-II1) WL
21 sprod, 201551 97 | Mixed (0-1V) WL
22 Janelsins, 201652 328 | Mixed (0-1V) WL
23 Kiecolt-Glaser, 2014%; Derry, 20158 200 | Breast (0-111A) WL
24 Loudon, 201443; 201655 28 Breast (0-111) WL
25 Cramer, 201534 40 Breast (1-111) WL
26 Hughes, 2015%7; Parma, 20158 94 | Breast (NR) PEC
27 Taylor, 20184 33 Breast (I-111) WL
28 Rao, 2017b85; Vadiraja, 201786 91 | Breast (IV) scC
Combined (During and Post-Treatment)
29 Cohen, 200449 39 Lymphoma (I-1V) C WL
30 Moadel, 200746 164 | Breast (I-1V) C,HR WL
31 Danhauer, 20094 44 Breast (0-1V) C,R WL
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a

Study Publication N Cancer Type(s) (Stages) | Cancer Treatment(s) | Control(s)

32 Cramer, 201647 54 | Colorectal (I-111) c WL

Note. First author only is listed. C=chemotherapy, H=hormonal treatment, S=surgery, R=radiation therapy, NR=not reported, HE=health education,
PE=physical exercise, SC=supportive counseling, ST=stretching, UC=usual care, WL=waitlist.

a . .
Reflects total sample enrolled/randomized even if fewer were analyzed.

bSecondary analysis of subgroup from Mustian et al, 2013.

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

('12 PE comparison groups.

Cancer. Author manuscript; available in PMC 2020 June 15.



Page 17

Danhauer et al.

SN

€

[44

114

0c

6T

SN

SN

SN

8T

SN

SN

SN

LT

SN

SN

91

ST

SN

SN

SN

SN

T

JusWIeal | -1S0d

SN

(321
—

SN

N
—

SN

SN

—
-

SN

SN

SN

o
—

SN

SN

SN

SN

SN

SN

SN

SN

SN

SN

Nl |L]O]|N~]|0 | O

T

wawiyeal] Buung

uoiubod QBEO

SS9.11S PaARORd

s.181a

uoissaldeq

ApIxuy

s fewolg

AydeBioy | sseulld feasAud

mﬁ:uo

d»is

ured

anbireq

aA11ubo) / featbojoyohsd

(en119900) eOSAUd

(110dey-4eS) [EOSAUd

8417 Jo Auend

JBqunN ApNisS /sniels 1uawes i

Author Manuscript

Author Manuscript

‘¢ alqeL

Author Manuscript

Author Manuscript

139uBD) Ul BBOA JO S19Y JO S8W02IN0

Cancer. Author manuscript; available in PMC 2020 June 15.



Page 18

"19844e pue ‘Ajjeniuids ‘ssaujngpuiw ‘uorioeysies a4l ‘s)ybnoyl JuepioAe/aAIsnUL ‘Buipuly-1yauag mm_u:_u:_Q

‘Aennsiobia pue ‘ewapaydwA]| ‘swoidwAs jesnedousw ‘eaudsAp ‘Buniwonseasneu ‘swoidwAs ayeisold ‘(Aouanbaiy/Ansusiut) swoldwAs [eisush mmus_oc_m

‘painseaw 10U aWO09IN0 31edIPUI S||39 Mue|q ‘Juediubis-uou=sN :(dnolb eBoA o JoAe} ul 11yausq uedIUBIS) G0'>d X FJON

Danhauer et al.

X X SN X SN SN 43

X SN SN X 1€

SN SN SN X 0€

SN SN SN X SN 6¢
JuBWIeal | -1s04/Buling pauiquiod

X X X X X 8¢

SN X SN SN Y4

SN X 9¢

SN SN X X X 4

X SN X SN SN X ve

uoniuBo) QEEO SS9UIS penRdled | sseusia | uosseudeq | Awrixuy | siexrewolg | Aydeibioy | sseulld osAud | ¢PWO | desis | ured | enbirey
841740 Aend | BguwnN Apnis /sniels Jewies |
aA1}1UBoD / fedlBojoyoAsd @A [q0) reasAud (110d0y-4eS) reoSAUd

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Cancer. Author manuscript; available in PMC 2020 June 15.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Danhauer et al. Page 19

Table 3.
Summary of Findings
Outcome During Treatment Post-Treatment Combined
n n n n n n
Significant | NS | Significant | NS | Significant | NS

Quality of Life 5 1 3 2 2 1
Physical — Self-Reported

Fatigue 5 3 7 3 0 4

Pain 1 0 2 1 NA

Sleep 2 2 4 2 2 1

Other? 2 2 9 0 0 1
Physical — Objective

Physical Fitness NA 1 4 NA

Actigraphy 1 0 1 0 NA

Biomarkers 4 0 3 2 NA
Psychological/Cognitive

Anxiety 4 4 0 1 1 1

Depression 3 4 2 3 2 1

Distress 2 0 NA 0 1

Perceived Stress 3 0 1 3 NA

Otherb 3 1 1 0 0 2

Cognition NA 2 1 NA

Note. Table summarizes between-group main effects. n=number of studies; NA=not applicable (outcome not included).

a . . . .
Includes general symptoms (intensity/frequency), prostate symptoms, nausea/vomiting, dyspnea, menopausal symptoms, lymphedema, and vigor/
vitality.

blncludes benefit-finding, intrusive/avoidant thoughts, life satisfaction, mindfulness, spirituality, and affect.
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