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Background – Cancer Survivorship

National Cancer Institute:
http://cancercontrol.cancer.gov/ocs/statistics/index.html

Wide Variety of Quality of Life Issues in
Cancer Survivors
Depressive symptoms
Fatigue
Sleep
Cognitive changes
Body image
Sexual health and functioning
Infertility
Fear of recurrence
PTSD and stress syndromes
Economic/work issues
Cardiac toxicities
Late and long-term effects

Alfano & Rowland, 2006; Aziz, 2008

Focus on Quality of Life for Cancer
Survivors
Cancer Care for the
Whole Patient
(Institute of Medicine
Report, 2007)
• Quality of life and
psychosocial emphasis
• Critical to address
these issues for goodquality cancer care

Background: Cancer Care Continuum

h5p://iom.na;onalacademies.org/~/media/Files/Report%20Files/2013/Quality-Cancer-Care/qualitycancercare_slides2.pdf
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You’re doing WHAT with my patients?

Pilot Study of Yoga for Women with
Non-Randomized
Pilot
Study of Yoga for
Ovarian or Breast Cancer
Women with Ovarian or Breast Cancer

Journal of the Society for Integra;ve Oncology (2008), 6, 47-58.

Study Aims
To determine feasibility
of implementing a gentle
yoga intervention with
ovarian and breast
cancer patients.
To measure changes in
fatigue, distress, affect,
and overall quality of life
from baseline to end of
intervention.

Summary of Findings
Mental Health & Quality of Life (QOL)
• Significant improvements for depression,
negative affect, anxiety, and health-related
QOL
Fatigue
• Significant improvement in fatigue.
Program Feedback
• 88% of women liked classes
• Rated teacher and class highly.
Qualitative Feedback
• Liked best: shared group experience,
physical/emotional benefits, enjoyed
learning yoga
• Liked least: logistical issues, length/duration
of classes

What Women Liked Best about Yoga
Group/Shared Experience

N=24

Feeling Better (mental & physical)

N=14

Learning yoga

N=13

Instructor

N=12

Time for self

N=4

Helping researchers

N=1

What liked BEST about participating in
Yoga?
“Meeting other women with the same cancer I
have.”
“Yoga classes were an excellent way to
exercise and relax. I loved the classes.”
“Giving me means to learn how to use
relaxation techniques, learning how to use my
mind and body together, having an opportunity
to focus my mind and body without feeling
guilty about taking time for myself.”
“The opportunity to relax and work at my own
pace.”
“It made me feel alive; taught me to relax;
renewed energy; stimulated interest.”
“The relaxed peaceful feeling after class.”

What did you learn from participating?
Learned to relax and breathe
(commonly reported).
Useful during medical procedures:
• “When I had to have an MRI, I
practiced yoga in the tube. It helped
a lot.”
• “Used breathing skills during MRI for
feelings of peace.”
• “Helped me more with relaxing
during my exams and CT scans.”

Randomized Pilot Study of Yoga
for Women with Breast Cancer

Summary of Findings
Psychological/QOL Outcomes
• Group effects for depression,
positive affect, health-related
QOL, and peace/meaning.
• Interactions for negative affect and
FACT-B emotional well-being.

Fatigue/Sleep Outcomes
• Group effect (trend) for sleep
latency
• No significant findings for fatigue
or global sleep score
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Specific Aims of CCCWFU CCOP
Research Base
• Specific Aim 1: To conduct cancer control studies that impact
community oncology practice by enhancing patients’ quality of life
through prevention and treatment of symptoms across the
survivorship lifespan (i.e., from diagnosis to the end of therapy and
from the end of therapy forward) in the following thematic areas:
• 1a. Botanical/natural products and other integrative approaches;
• 1b. Conventional pharmacologic agents;
• 1c. Behavioral interventions; and
• 1d. Non-intervention studies (e.g., correlative science and observational/
longitudinal studies)
• 1e. Cancer prevention trials

Wake Forest Baptist Medical Center

Study Aims
• To estimate accrual, adherence, and retention to a
community-based trial of yoga versus an active
control in women with Stage I-III breast cancer.
• To obtain estimates of variability of fatigue,
depressive symptoms, sleep quality, and healthrelated quality of life at the end of the 10-week
intervention.
• To standardize the yoga protocol for use in multiple
community settings and ascertain that yoga teacher
adherence to a uniform protocol.
Wake Forest Baptist Medical Center

Study Design
• Randomized feasibility study
• Measures at baseline, Week 5, and Week 10
• Gentle yoga or educational wellness (active
control)
• 3 community cancer centers (in NC/SC)

Wake Forest Baptist Medical Center

Eligibility Criteria
• Inclusion:
• 18+ years of age
• Stage I-III breast cancer
• 2-8 weeks post-completion of
breast surgery
• Receiving chemotherapy or
scheduled to begin within 3
weeks
• Chemotherapy would continue
for ≥10 weeks
• Physically able to attend
classes
• ECOG performance status
rating 0-2

• Exclusion:
• Regular yoga practice (≥1x/wk)
in past 4 weeks
• Regular participation in
moderate or vigorous physical
activity (≥3-5 days/wk) in past 4
weeks
• Not receiving chemotherapy
• Anticipated radiation therapy or
surgery related to breast cancer
during study

Study Interventions
• Yoga:

• Educational Wellness:

• 10 weekly 75-min yoga
classes

• 10 weekly 75-min “group”
sessions

• Teachers with ≥3 yrs
experience + cancer-adapted
Integral Yoga teacher training

• Facilitated by nurse or health
educator (some guest
speakers)

• Not religious-based program

• To control for time, attention,
and social factors. Excluded
physical activity/breathing

• Concept of ahimsa (nonviolence)
• Home practice ≥2x/wk with
DVD

• Various topics (symptom
management, coping /
emotions, healthful eating,
when treatment ends –
common fears)

Sample Characteristics (N=40)
Yoga
# ( %)
22 (100)

Wellness
# ( %)
18 (100)

p-value

50 (29-83)
11 (50)

45 (30-65)
8 (44)

0.53
0.73

Strata
Asheville – planning chemo
Asheville – started chemo
Greenville – started chemo
High Point – planning chemo
High Point – started chemo

5 (23)
4 (18)
7 (32)
2 ( 9)
4 (18)

1 ( 6)
4 (22)
7 (39)
2 (11)
4 (22)

Race/Ethnicity
Black
White

2 ( 9)
20 (91)

3 (17)
15 (83)

1 ( 5)
16 (73)
5 (23)

3 (17)
12 (67)
3 (17)

Performance Status
0
1

18 (82)
4 (18)

18 (100)
0 ( 0)

Surgeries
Lumpectomy
Mastectomy

7 (32)
11 (50)

10 (56)
7 (39)

Stage of Disease
1
2
3

3 (14)
11 (50)
8 (36)

4 (22)
7 (39)
7 (39)

Total
Age
Median (range)
≥ 50 years

Marital Status
Single
Married
Separated/Divorced/
Widowed

Wake Forest Baptist Medical Center

0.68

0.47

0.43

0.11

0.13
0.48
0.70

Aim 1: To estimate accrual,
adherence, and retention
Number of par;cipants
Study Status
Completed Study
Withdrew – toxicity
Withdrew – pa;ent
decision
Withdrew – other

Wake Forest Baptist Medical Center

Yoga

Wellness

# ( %)

# ( %)

22 (100)

18 (100)

18 (82)
1 ( 5)
2 ( 9)

13 (72)
0 ( 0)
2 (11)

1 ( 5)

3 (17)

p-value

0.49

Aim 1: To estimate accrual,
adherence, and retention
Adherencea

Measurement

Yoga, n (%)
(n = 21)

Wellness
educa=on, n (%)
(n = 17)

P

Mean (range)
8+ classes
10 classes

5.8 (0-10)
10 (45)
2 (9)

6.7 (0-10)
7 (39)
3 (17)

.39
.68
.47

aAttendance

data used to calculate adherence was missing for 1
participant in each group.

Wake Forest Baptist Medical Center

Aim 2: Preliminary Efficacy Data for fatigue,
depression, symptoms, and quality of life
• Study not powered to detect statistically significant group
differences.
• Identified some significant within-group differences and
clinically meaningful differences (using 0.5 SD of baseline
value criterion).
• Symptom severity and interference remained relatively
unchanged for yoga group; symptom interference
increased for the wellness group.
• Minimal decline in health-related quality of life for yoga
group.
• No meaningful changes in fatigue or depression for either
group.
Wake Forest Baptist Medical Center

Aim 2: Preliminary Efficacy Data for Sleep
70

50
40

50
40

Yoga

30

Wellness
Educa;on

20

Somnolence

Sleep Adequacy

60

30

Yoga

20

Wellness
Educa;on

10

10

0
Week 0

0
Week 0

•

Week 5

Week 5

Week 10

Week 10

Yoga par;cipants reported:
• Sta;s;cally signiﬁcant and clinically
meaningful change in sleep adequacy
between baseline and Weeks 5 and
10 (ﬁgure).
• Sta;s;cally signiﬁcant and clinically
meaningful decrease in sleep
quan=ty from baseline to Week 5.
Wake Forest Baptist Medical Center

•

Wellness educa;on par;cipants
reported:
• A clinically meaningful decrease
in somnolence between
baseline and Week 10.
• An increase in sleep
disturbance that approached
clinical signiﬁcance.

Yoga Classes – Reported Benefits
What did you like best about participating in this study and the yoga program?
I always felt be5er amer than when I arrived, it was ;me devoted to me, to my body & breath,
w/thinking removed. Some weeks it was the only peace I found.
It did help amer chemo treatments w/fa;gue & joint pain.
Learning to go through the process of relaxing your mind & body.
Learning to quiet & relax.
Psychological beneﬁts from my par;cipa;on.
Yoga helped me get rota;on back in my right arm. It also taught me how to put my mind in a
be5er place when my pain is at its worst. I thoroughly enjoyed the yoga class!
Yoga is truly restora;ve. I am certain my journey through chemo was much easier with fewer
side eﬀects. I had tools & was empowered to use skills such as low energy boost, breathing,
relaxa;on & body scan-very good.

Par;cipant ra;ngs: 100% liked the classes;
94% found them helpful

Wake Forest Baptist Medical Center

Developing Brief Yoga Interventions
(PI: Sohl)
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Yoga Skills Training (YST) for Improving Acute
Pain and Distress Post Gynecologic Surgery
•

•
•
•

One-arm study (n=10) among adult
women scheduled to undergo an
exploratory laparotomy for a suspected
gynecologic malignancy
Implemented YST once before and
twice following surgery
Demonstrated reasonable feasibility
Participants showed short-term
reductions in pain and distress

Sohl, Avis, Stanbery, Tooze, Moormann, & Danhauer (2016). Interna;onal
Journal of Yoga Therapy, 26.

Developing Brief Yoga Interven;ons (PI:
Sohl)

Sohl, S. J., Danhauer, S. C., Schnur, J. B., Daly, L., Suslov, K., &
Montgomery, G. H. (2012). EXPLORE: The Journal of Science and Healing.

Developing Brief Yoga Interventions (PI: Sohl)
Brief YST sessions implemented during chemotherapy
at 3-week intervals
Participants: 7 women undergoing chemotherapy for
ovarian cancer
Measures: Visual Analogue Scale items of anxiety and
relaxation immediately before and after the YST
Effect Sizes:
• Anxiety d = -0.82
• Relaxation d = 0.83.
Sohl, S. J., Danhauer, S. C., Schnur, J. B., Daly, L., Suslov, K.,
& Montgomery, G. H. (2012). EXPLORE: The Journal of Science and Healing.
Wake Forest Innovation Quarter

Developing Brief Yoga Interventions (PI: Sohl)
Feedback: How/when did you use the skills?
• “When I do my morning prayers, I relax and breathe
more slowly.”
• “Body movements most often- with breathing”
• “At night when I tried to sleep”
Conclusions:
• Preliminary data show immediate effects of YST on
anxiety and relaxation
• Feasible to implement in treatment setting
Sohl, S. J., Danhauer, S. C., Schnur, J. B., Daly, L., Suslov, K., &
Montgomery, G. H. (2012). EXPLORE: The Journal of Science and Healing.

Wake Forest Innovation Quarter

Developing Brief Yoga Interventions (PI: Sohl)

This study aimed to establish the feasibility of conduc;ng a randomized
controlled trial of a Yoga Skills Training (YST) among pa;ents receiving
chemotherapy for colorectal cancer

Wake Forest Baptist Medical Center

Developing Brief Yoga Interventions (PI: Sohl)
• Recruited adults undergoing chemotherapy for colorectal
cancer.
• Randomized to brief yoga intervention or an attention
control (empathic attention and educational CD).
• Interventions (3 in-person sessions) delivered while in
chemo chair.
• N=15 enrolled
• Retention: 73% (2 lost in each arm due to treatment
regimen changes).
• Adherence: 97% (for participants retained in study)
Wake Forest Baptist Medical Center

Developing Brief Yoga Interventions (PI: Sohl)
• Intervention Feedback:
• 100% positive for both interventions; all participants liked the
interventions and found them at least somewhat helpful.
• No between-group differences on study outcomes
• Fatigue, sleep disturbance, quality of life, inflammatory
biomarkers
• What participants liked best:
• “Learning to relax and be in control more.”
• “The sessions while being treated in the hospital.”
• “Special attention placed on emotional wellness in addition to
physical.”
Wake Forest Baptist Medical Center
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Yoga-Clinical Significance Paper

Wake Forest Innovation Quarter

Clinical Significance of Patient-Reported
Outcomes for Cancer Survivors
Purpose: To determine clinical significance of findings
from yoga interventions conducted with adult cancer
survivors (both on and off treatment).
• Different from statistical significance – takes into
account the practical impact of an intervention.
Beneficial in the following areas: health-related quality of
life, anxiety, depression, negative affect, spiritual wellbeing.
Preliminary evidence for fatigue and sleep.

Wake Forest Innovation Quarter

Yoga Therapy during Cancer Treatment
Suzanne C. Danhauer,1 Stephanie J. Sohl,2 Elizabeth L. Addington,1,3
Alejandro Chaoul,4 & Lorenzo Cohen4
1 Wake

Forest School of Medicine, Winston-Salem, NC; 2 Vanderbilt University
School of Medicine, Nashville, TN; 3 University of North Carolina Charlo5e,
Charlo5e, NC; 4 MD Anderson Cancer Center, Houston, TX

Wake Forest Baptist Medical Center

Yoga Therapy during Cancer Treatment
• Total N = 796 (n = 386 yoga; n = 410 control)
• Mean n = 35 per group
• 51% Caucasian, 25% African American, 18% Latino, 2%
Asian, 4% other/unspecified (5 studies)
• 96% breast cancer
• 86% stage I-III
• Surgery (n = 121), chemotherapy (n = 239), radiation (n =
500), unspecified medical treatment (n = 164)

Wake Forest Baptist Medical Center

Yoga Therapy during Cancer Treatment
• Most consistent support
• Strongest support: distress, mood, anxiety
• Moderate support: sleep, fatigue, quality of life
• Preliminary support
• Treatment-related side effects, surgical outcomes,
biomarkers of stress and immunity
• Cognitive function
• Spiritual well-being

Wake Forest Baptist Medical Center
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Yoga & Cancer Research
Promising results for yoga as an intervention to
improve:
• Psychological symptoms
• Quality of life in cancer patients
• Sleep
Variability among studies and methodological
drawbacks limit the conclusiveness of results
Culos-Reed, N., Mackenzie, M., Sohl, S.J., Ross, A., Jesse, M., & Danhauer, S.C. (2012). Yoga
& cancer interventions: A review of the clinical significance of patient reported outcomes for
cancer survivors. Evidence-Based Complementary and Alternative Medicine.
Smith K.B., Pukall C.F. An evidence-based review of yoga as a complementary intervention for
patients with cancer. Psycho-Oncology 2008;(18):465-75.

Methodological Issues in
Yoga-Cancer Research
Sample size (not fully powered)
• Cooperative groups

Limited research with various
diagnostic groups
Heterogeneous samples (on and off
treatment)
Innovation (funding perspective)
Use of standardized measures
(“right” measures)
• Quantitative and qualitative

Methodological Issues in
Yoga-Cancer Research
Specification of yoga intervention
(time, specific activities,
sequences)
• Often minimal detail provided

Various types of yoga – no
standardized approach
Quality assurance/treatment fidelity
Dose / Length / Frequency / Home
Practice
Lack of “acute” measures

Challenges in Yoga Research
Psychosocial interventions for
cancer patients and post-treatment
survivors (95% of them!) have not
targeted those most in need
(Jacobsen & Jim, 2008).
• Review of clinical significance of
yoga studies – no minimum levels of
target symptom as an eligibility
criterion.
• Contributes to smaller effect sizes.
• Targeted approach will yield
stronger effects and findings that are
more relevant to clinical practice.

Various Paths, Same
(Physiologic) Destination
Compared cardiovascular rhythms
and baroreflex sensitivity while
reciting the rosary or yoga mantras
(N=23).
• Both practices had similar effects
slowing RR to ~6 breaths/min.
• Similar positive impact on CV
rhythms, SBP, DBP, baroreflex
sensitivity.

Bernardi et al., 2001. Eﬀects of rosary prayer and yoga mantras on autonomic
cardiovascular rhythms: compara;ve study. BMJ, 323, 22-29.

RELAX Study (Wake Forest NCORP Research Base)
• Aim 1: To assess feasibility (accrual, participation, adherence, retention) of a
randomized study comparing device-guided breathing to a control device in 75
post-treatment cancer survivors with clinically meaningful anxiety/worry symptoms.
• Aim 2: To obtain preliminary data on the variability and efficacy of two doses of a
device-guided breathing intervention versus a control device for reducing anxiety,
cancer-related worry and sleep disturbance.
Aim 3: To select the optimal dose of the device-guided breathing intervention (15
minutes once/day or twice/day) for subsequent randomized study.
Aim 4 (Supplemental Objective): To determine if changes in anxiety attributed to
device-guided breathing are correlated with epigenetic (DNA methylation) and/or
gene expression changes.
Aim 5 (Supplemental Objective): To obtain preliminary data on changes in salivary
cortisol in each intervention group and associations between salivary cortisol and
anxiety.

Funded by the Na;onal Cancer Ins;tute 5 R21 CA182111 02
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Developing Yoga Studies
Symptom Management for Inpatients with
Leukemia – Exercise & Yoga (SMILE)
Study
• Grant being resubmitted for study of yoga
and physical activity for newly diagnosed
adult patients with acute leukemia
undergoing induction chemotherapy.
Convenient & Live Movement (CALM)
Study
• Pilot study of gentle yoga delivered via
multi-point videoconferencing for women
with breast cancer during cancer treatment.

Suzanne C. Danhauer, Ph.D.
Wake Forest School of Medicine
danhauer@wakehealth.edu

