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Abstract

Objectives: Restorative yoga (RY) is a gentle type of yoga that may be beneficial for cancer

patients and post-treatment survivors. Study goals were: to determine the feasibility of

implementing a RY intervention for women with breast cancer; and to examine group

differences in self-reported emotional, health-related quality of life, and symptom outcomes.

Methods: Women with breast cancer (n5 44; mean age 55.8 years) enrolled in this study;

34% were actively undergoing cancer treatment. Study participants were randomized to the

intervention (10 weekly 75-minute RY classes) or a waitlist control group. Participants

completed questionnaires at Week 0 (baseline) and Week 10 (immediately post-intervention for

the yoga group).

Results: Group differences favoring the yoga group were seen for mental health, depression,

positive affect, and spirituality (peace/meaning). Significant baseline� group interactions were

observed for negative affect and emotional well-being. Women with higher negative affect and

lower emotional well-being at baseline derived greater benefit from the yoga intervention

compared to those with similar values at baseline in the control group. The yoga group

demonstrated a significant within-group improvement in fatigue; no significant difference was

noted for the control group.

Conclusions: Although limited by sample size, these pilot data suggest potential benefit of

RY on emotional outcomes and fatigue in cancer patients. This study demonstrates that a RY

intervention is feasible for women with breast cancer; implications for study design and

implementation are noted with an emphasis on program adoption and participant adherence.
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Introduction

Rates of complementary and alternative medicine
(CAM) usage in women with breast cancer are high
(70%–80%) [1–3]. Mind-body therapies, one type
of CAM, are defined by the National Center for
Complementary and Alternative Medicine as ‘in-
terventions designed to facilitate the mind’s capa-
city to affect bodily functions and symptoms’
(http://nccam.nih.gov/health/whatiscam/). Medita-
tion, imagery, and yoga are the most commonly
used mind-body therapies [4,5]. Evidence from
systematic reviews and meta-analyses of rando-
mized trials is strong that mind-body therapies
improve mood, quality of life, treatment-related
side effects and sleep in cancer patients [6,7].
Yoga interventions have been studied both with

healthy individuals and those with a variety of

health conditions [8]. Benefits of yoga include
increased muscular strength, flexibility, range of
motion, energy, relaxation, and sense of well-being,
decreased pain, improved sleep quality, stress
reduction, and control over physiological para-
meters [9–13]. Reports of yoga for patients with
cancer suggest physical and psychological benefits
[14–17]. In our previous nonrandomized pilot
study of Restorative Yoga (RY hereafter) in 51
women with ovarian or breast cancer, significant
improvements were seen for fatigue, depression
and negative affect; further, the women with breast
cancer reported improved health-related quality of
life [18]. Additional recent studies of yoga in
persons with cancer (primarily breast cancer)
suggest enhanced health-related quality of life and
decreased depression, anxiety, distress, symptoms,
and sleep difficulties [19–23].
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Each of the previous studies of yoga for persons
with cancer used a different type of yoga. For our
study, yoga classes were based on the Integral
Yoga tradition and used RY postures. Integral
Yoga includes postures, deep relaxation, breathing
practices and meditation to create a profound
experience of peace and well-being. Integral Yoga
has offered a longstanding yoga teacher training
for persons with cancer (http://www.integralyoga-
programs.org/). Further, while the physical pos-
tures of Integral Yoga are an important element,
there is equal emphasis on breathing and aware-
ness. Participants are urged to work with their
bodies, notice how they feel in each posture, and
respect the body’s desire to go deeper into a pose or
back out of it. Specific yoga postures were drawn
from RY, which has been described as ‘active
relaxation.’ It is a gentle form of yoga that consists
of poses supported by props, with emphasis on
breathing and relaxation [24]. RY poses can be
practiced when a patient is ill or recovering from
illness or surgery [16,24]. Props provide a com-
pletely supportive environment for total relaxation
with minimal physical effort.
The goals of this pilot study were: to determine the

feasibility of a RY intervention as supportive therapy
for women diagnosed with breast cancer; and to
measure changes in fatigue, sleep, psychological
distress (depression, negative affect) and well-being
(positive affect), and health-related quality of life as
compared to a randomized control group. Feasibility
was assessed by examining attendance, drop-out
rates, adverse events, and program satisfaction.

Methods

Study design

This was a pilot/feasibility intervention study with
pre and post measures. Women were randomized
to the RY group or a waitlist control group. This
study was approved by the Institutional Review
Board at Wake Forest University Health Sciences.

Eligibility criteria

Women were eligible if they were: (1) X18 years of
age; (2) diagnosed with breast cancer (any stage); (3)
2 to 24 months post-primary treatment (surgery)
following initial diagnosis and/or had a recurrence of
breast cancer within the past 24 months (regardless
of treatment status); (4) physically able to attend RY
classes; (5) able to understand English; and (6) free
of medical contraindications reported by their
physician. The window of eligibility was intention-
ally broad to determine when women with breast
cancer were most likely to participate.

Procedure

Recruitment

Study participants were identified by physicians
from the Breast Care Center in the Comprehensive
Cancer Center of Wake Forest University. Partici-
pants were recruited via mailed letters signed by
each patient’s oncologist or surgeon, along with
detailed study information and a consent form.
The study was advertised in newsletters through
local agencies that serve women with breast cancer.
Women who self-referred were asked to discuss
their participation with their physician. A Research
Assistant made a follow-up call to determine
interest and eligibility, using a standardized script.

Data collection

Questionnaires were mailed to participants to
complete and return in a postage-paid, pre-
addressed envelope. If needed, the Research
Assistant followed up with participants by tele-
phone to clarify questions and obtain missed
responses. All baseline questionnaires were com-
pleted at Week 0. Follow-up questionnaires
(excluding demographic information) were admi-
nistered in the same manner at Week 10 (within
one week of intervention completion for those in
the RY group). If the form was not returned within
2 weeks, the Research Assistant followed up by
telephone to request the completed form and
answer any questions. An incentive ($20 bookstore
gift card) was offered for completing all question-
naires. Clinical data were obtained from chart
reviews conducted by a research nurse.

Intervention

The intervention consisted of 10 weekly 75-minute
RY classes [24] taught by a yoga instructor with
cancer-specific yoga training who was registered by
the National Yoga Alliance. The instructor is a
cancer survivor; this information was disclosed in
the recruitment packet. Classes were conducted at a
local studio in a closed-group format. The average
number of women in each session was 6.6 (range
3–12). No home yoga practice was required, and no
home practice information was provided. Once
women completed the session, they could take yoga
classes on their own.
The classes combined physical postures (asanas),

breathing (pranayama), and deep relaxation (sava-
sana). One guiding principle in yoga practice,
‘ahimsa’ (non-violence), was emphasized. This
principle reinforces the notion of being gentle to
oneself; it was made clear that participants should
not practice any pose that caused or exacerbated
discomfort. Yoga poses were modified based on
participant needs. Individual poses were held from
20 seconds to 5minutes, depending on the pose.
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The following poses (with approximate time for
each) were practiced in all classes: (1) centering and
meditation (conscious, deep breathing, mental
inventory of body, energy, thoughts, and emotions)
(15minutes); (2) neck and shoulder series (move
neck through range of motion, turning head side to
side, dropping ear to shoulder, chin to chest and
eyes toward ceiling, roll shoulders forward and
back, then squeeze shoulders to ears and release)
(5minutes); (3) leg stretch (Janu Sirsasana varia-
tion) using a strap and circling ankles slowly in
both directions (5minutes); (4) side bend (seated
Parighasana) (2minutes); (5) seated twist (Ardha
Matsyandrasana variation) (2minutes); (6) simple
supported backbend (1–5minutes); (7) transition
(resting pose to shift into another posture); (8) legs
up the wall (Viparita Karani or variation) (5min-
utes); and (9) supported bound-angle pose (Supta
Badha Konasana variation) (5minutes). The first
five poses were done from a chair or floor mat
(depending on participant’s ability), and the
remaining poses were done on a floor mat. The
following poses were used as time/mobility al-
lowed: (1) mountain pose; (2) arm and shoulder
stretch; (3) supported forward fold; (4) seated sun
salutation (Surya Namaskar variation); and (5)
reclining twist with a bolster. In all poses, the
teacher helped participants adjust the props until
the pose became comfortable. Participants were
reminded to notice the breath and to breathe
slowly and deeply.

Control group

The waitlist control group completed question-
naires at the same intervals as women in the RY
group. Once their questionnaires were complete,
they were offered 10 weekly 75-minute RY classes
identical to the intervention group.

Measures

Demographic and clinical information

The following demographic information was col-
lected at baseline on all study participants: age, race/
ethnicity, marital/partner status, educational history,
and income. The following clinical information was
obtained from the patient’s medical record: diag-
nosis, date of diagnosis, stage of disease, previous
cancer history, and prescribed treatment regimen
(surgery, chemotherapy, radiation).

SF-12 health survey (SF-12) [25]

The SF-12 is an abbreviated measure of physical
health status developed from the Medical Outcomes
Study. It is a 12-item self-report measure of perceived
health and functioning that yields summary measures
of physical (PCS) and mental health (MCS). There
are general population norms for this measure.

Functional Assessment of Cancer Therapy—Breast

(FACT-B) [26]

Health-related quality of life was measured by the
Functional Assessment of Cancer Therapy—Breast
scale (FACT-B); it consists of the following
subscales: physical well-being (PWB), social/family
well-being (SWB), emotional well-being (EWB),
functional well-being (FWB), and breast cancer-
specific concerns. Total FACT-B score is calculated
by summing these scores. Women rated how
problematic each item had been for them during
the past 7 days on a 5-point scale from ‘not at all’
problematic to ‘very much’ a problem. Overall
scores range from 0–144 where a higher score
indicates better health-related quality of life. This
measure has established reliability and validity.

FACT-Fatigue [27,28]

The FACT-Fatigue is a 13-item instrument devel-
oped to assess fatigue in people with cancer.
Responses are made on a 5-point Likert scale
ranging from 0 (not at all) to 4 (very much so) and
summed to yield a total score. This brief measure
demonstrates excellent internal consistency
(Cronbach’s a5 0.93 to 0.95) and test-retest
reliability (r5 0.90). Higher scores indicate lower
fatigue levels.

FACIT-Spirituality (FACIT-Sp) [29]

The 12-item FACIT-Sp spirituality scale assesses
spiritual well-being. It was developed with an
ethnically diverse cancer patient population and
has strong psychometric properties (Cronbach’s
a5 0.87). This scale taps both traditional religios-
ity and spirituality dimensions without assuming a
belief in God. The FACIT-Sp has two domains,
sense of meaning/peace (8 items) and role of faith
(4 items). Responses are made on a 5-point Likert
scale ranging from 0 (not at all) to 4 (very much)
and are summed for total and domain scores.
Higher scores indicate higher levels of spirituality.
Only the sense of meaning/peace subscale was
included in study analyses.

Center for Epidemiologic studies–depression scale

(CES-D) [30]

The CES-D is a 20-item self-report measure
developed to screen for depressive symptoms.
Items are rated on a 4-point scale (05 rarely or
none of the time to 35most or all the time), and
the total score ranges from 0 to 60. The measure
has excellent reliability and validity in community
and cancer patient samples [30,31]. Higher scores
indicate greater risk of depression, with scores X16
indicating potentially significant levels of depres-
sion [30].

Yoga for women with cancer
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Pittsburgh sleep quality inventory (PSQI) [32]

The PSQI is a 19-item self-report measure to assess
subjective sleep quality in the past month. It yields
a total global sleep score and seven subscales:
subjective sleep quality, sleep latency, sleep dura-
tion, sleep efficiency, sleep disturbances, use of sleep
medications, and daytime dysfunction. The PSQI
has been further validated with cancer patients and
demonstrated excellent construct validity and
internal reliability, with Cronbach’s a5 0.80 [33].

Positive & negative affect schedule (PANAS) [34]

The PANAS is a 20-item measure to assess positive
and negative affect. Respondents describe their
affect over the past one-week period using a 5-point
scale with responses ranging from ‘very slightly or
not at all’ to ‘extremely.’ The PANAS alpha
internal consistency reliabilities are high, ranging
from 0.86–0.90 for positive affect and from
0.84–0.87 for negative affect [34].

Program evaluation

Following the intervention, the RY group com-
pleted a self-report questionnaire designed to elicit
feedback about the RY program. They rated
quality of the classes and instructor on a scale
from 0 (lowest) to 4 (highest).

Feasibility

Feasibility was assessed by examining recruitment,
attendance and drop-out rates, adverse events, and
program satisfaction. The yoga teacher reported
attendance to the Research Assistant, who re-
corded this information weekly.

Statistical analysis

Mean scores and standard deviations were com-
puted for all self-report measures. Data from all
participants were analyzed on an intent-to-treat
basis. Analysis of covariance (ANCOVA) mixed
models were used to examine differences in post-
intervention scores from baseline, adjusting for
baseline value of each outcome variable. Models
initially tested for significant interactions between
groups and baseline value of the outcome variable.
If the interaction was significant, no more testing
was done; the significant interaction shows that the
effect of the treatment is (on average) different
between groups, and that the effect differs across
baseline values. If the interaction was not signifi-
cant, it was removed and the model was re-run to
obtain the p-value for the test of group differences.
We also tested whether significant interactions or
group differences differed by treatment status
during the study (receipt of chemotherapy or
radiation therapy). Additionally, in separate
ANCOVA analyses, the relationship between yoga

class attendance and each measure was assessed
by including class attendance as a continuous
covariate. All outcome measures were conceptua-
lized as separate trials that were analyzed sepa-
rately, with a p-value p0.05 indicating statistical
significance (measures with p-values p0.10 but
40.05 are noted, as a trend towards significance
may exist). SAS (version 9.1, SAS Institute, Cary,
NC) was used for analyses, with PROC MIXED
fitting regression models. MIXED fits random and
fixed effects in modeling the repeated, correlated
measures and does not delete participants with
missing outcome data.

Results

Recruitment

All participants were recruited between August
2005 and October 2006. We achieved a 19%
recruitment rate (44 participants from 229 recruit-
ment letters). Reasons for non-participation were
not tracked initially; however, this information was
systematically collected starting midway through
the study. For participants who had recruitment
systematically tracked, 29 participants enrolled
from 109 recruitment letters (27% recruitment
rate). Reasons for nonparticipation included: (1)
distance (n5 24; 30%); (2) no response to recruit-
ment letter/telephone call (n5 30; 37.5%); (3) not
interested (n5 9; 11.3%); (4) health issues (too sick/
not feeling well) (n5 9; 11.3%); (5) time of yoga
classes not workable (n5 5; 6.3%); (6) too busy
(n5 2; 2.5%); and (7) transportation issues (n5 1;
1.3%). One additional woman was not eligible since
she did not speak English. The flow of participants
through the study is depicted in Figure 1.

Sample description

No significant between-group baseline differences
in demographic, clinical, or yoga-related data were
seen (Table 1). Mean participant age was 55.8
(SD5 9.9) years, and most were White (88.6%),
married/partnered (63.6%), and well-educated.
Women had minimal experience with yoga. Of
the 9 women who had practiced yoga in the past 12
months, 3 had practiced regularly (X2 times per
month).

Mental health and health-related quality of life

Mean scores (with standard deviations) and
significance statistics (for baseline by group inter-
action and group main effects) for mental health,
health-related quality of life, physical health,
fatigue, and sleep are shown in Table 2. Significant
baseline� group interactions were observed for
PANAS-NA (negative affect) ( p5 0.014) and
the FACT EWB subscale ( p5 0.042). These
interactions showed that women who started out
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with higher negative affect and lower emotional
well-being derived greater benefit from participa-
tion in the yoga intervention compared to those
with similar baseline levels in the control group.
For PANAS-NA, the effect is seen at a baseline
score X15. For the FACT EWB subscale, those
with a baseline score p20 derived greater benefit
from the yoga intervention than controls. We
found significant group effects for the SF-12
MCS (p5 0.004), the CES-D ( p5 0.026), the
PANAS-PA ( p5 0.01), and the FACIT-Sp peace/
meaning subscale ( p5 0.0009) favoring the yoga
group versus controls. Health-related quality of life
(FACT-B) showed a borderline difference between
the two groups ( p5 0.052).

Physical health, fatigue, & sleep

There was a trend toward a group main effect
( p5 0.078) for the PSQI sleep latency subscale; the
yoga group reported a decrease in time to fall
asleep, while values in the control group remained
stable. There was a trend toward a baseline� group
interaction for the use of sleep medications
( p5 0.10). No significant baseline� group interac-
tions or group main effects were observed for the
SF-12 PCS, FACT-Fatigue, or PSQI global score
or subscales (subscale results not shown in
Table 2).

Intervention adherence

Mean number of RY classes attended was 5.8
(SD5 3.4); 3 women attended 0 classes and 2
women attended all 10 classes. To test for the effect
of adherence on outcome measures, an analysis of
covariance was fit for each score, adjusting for
baseline score and number of classes attended (fit
as a continuous covariate). For the SF-12 PCS, the
relationship between number of classes attended
and PCS showed statistical significance ( p5 0.02);
on average, for each class attended, the subject’s
PCS increased by 2.5 units during the study. For
the FACT-B and two of its subscales (PWB, FWB),
the relationship between number of classes at-
tended and each of these variables was statistically
significant (FACT-B p5 0.04; PWB p5 0.003;
FWB p5 0.01). Mean FACT-B, PWB, and FWB
scores increased by 2.1 points, 1.1 points, and 0.7
points, respectively, over the study for each class
attended. For the PSQI, sleep disturbance had an
interaction ( p5 0.0287) with the baseline level
observed, indicating that class attendance was
more beneficial for those who entered the study
with higher sleep disturbance scores. There was a
similar interaction for use of sleep medication
( p5 0.04); those with higher use of sleep medica-
tions reported greater benefit from increased class
attendance.

Figure 1. Flow of participants through study

Yoga for women with cancer
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We examined further whether frequency of class
attendance (0–6 classes versusX7 classes) differed at
baseline on several potentially important variables
(health-related quality of life, fatigue, and depres-
sion). Such differences might indicate potential
difficulty with adherence. Mean baseline depression
(CES-D) scores were comparable between these
groups: 16.8 (SD5 9.7) for women who attended
0–6 classes and 15.7 (SD5 10.1) for women who
attended X7 classes. Although not statistically
significant, scores for health-related quality of life

and fatigue showed clinically significant differences.
Mean baseline FACT-B scores were 99.5
(SD5 24.2) for women who attended 0–6 classes
and 109.7 (SD5 14.6) for women who attended X7
classes. Mean baseline fatigue (FACT-Fatigue)
scores were 26.8 (SD5 15.5) for women who
attended 0-6 classes and 33.5 (SD5 10.5) for women
who attended X7 classes.

Program evaluation ratings and adverse events

Feedback provided by the yoga group at Week 10
was extremely positive; 92% of women reported
that they liked the RY class ‘quite a bit’ or ‘very
much.’ Mean ratings (SD) (possible range 0–4 for
‘not at all’ to ‘very much’) for various feedback
items were as follows: teacher is competent 3.8
(0.4); teacher made class enjoyable 3.7 (0.8); liked
RY classes 3.7 (0.6); found RY classes helpful 3.2
(1.0); and will continue to practice RY 2.5 (1.1). No
adverse events were reported.

Discussion

This study examined the feasibility of a RY
intervention for women with breast cancer. Collec-
tively, our findings echo the existing literature
indicating that women diagnosed with breast
cancer are interested in mind-body therapies,
specifically RY. Further, participants can success-
fully engage in a 10-week RY program without
adverse effects and report satisfaction and enjoy-
ment in the activity. However, it is important to
note inherent difficulties with regard to recruitment
and adherence rates. The two primary reasons for
nonparticipation were distance from the interven-
tion site and lack of response to recruitment letter
or phone call. Recruitment was conducted at a
large comprehensive cancer center that draws
women from long distances and may partially
explain why recruitment was an obstacle for this
study. Given the variety of demands that women
face while undergoing cancer treatment, the transi-
tion to ‘routine care’ following treatment may be
another optimal time for intervention.
Our findings suggest that better intervention

adherence (class attendance) was associated with
higher self-reported physical health and health-
related quality of life (particularly physical well-
being and functional well-being). Adherence in this
study was comparable to other studies of yoga in
individuals with cancer that reported adherence
data [19,23]. An earlier study of yoga in women
with breast cancer suggested that better interven-
tion adherence was associated with significantly
improved fatigue, physical well-being, and distress
[23]. Adherence is dynamic and complex; interven-
tions designed to enhance adherence require a
theoretical framework including a motivational
component [35]. The integration of potential

Table 1. Demographic, clinical, and yoga-related characteris-
tics of sample at baseline (N 5 44)

Characteristics Yoga participants

(n 5 22)

Control group

(n 5 22)

% (N) % (N)

Age [Mean (SD)] 54.3 (9.6) 57.2 (10.2)

Range (38–76) (41–79)

Race/ethnicity

Non-Hispanic White 86.4 (19) 90.9 (20)

African American 9.1 (2) 4.6 (1)

Asian/Pacific Islander 4.6 (1) 4.6 (1)

Marital Status

Married/Partnered 54.6 (12) 72.7 (16)

Never Married 9.1 (2) 0.0 (0)

Divorced/Separated 27.3 (6) 18.2 (4)

Widowed 9.1 (2) 9.1 (2)

Years of education:

H.S. Diploma/GED 0.0 (0) 13.6 (3)

Some college or

vocational school

27.3 (6) 36.4 (8)

College graduate 22.7 (5) 13.6 (3)

Graduate study or degree 50.0 (11) 36.4 (8)

Income (total annual):a

o$35,000 30.0 (6) 27.8 (5)

$35,000–$49,999 15.0 (3) 5.6 (1)

$50,000–$99,999 40.0 (8) 27.8 (5)

$100,0001 15.0 (3) 33.3 (6)

Breast Cancer Stage

DCIS 13.6 (3) 22.7 (5)

Stage 1 22.7 (5) 40.9 (9)

Stage 2 45.5 (10) 13.6 (3)

Stage 3 13.6 (3) 9.1 (2)

Stage 4 4.6 (1) 13.6 (3)

Received chemotherapy

during study

36.4 (8) 13.6 (3)

Received radiation therapy

during study

27.3 (6) 13.6 (3)

Time since diagnosis

(months)

Mean (SD) 24.4 (39.5) 22.8 (35.6)

Time since recurrence

(if applicable) (months)

Mean (SD) 7.0 (3.4) (n 5 4) 8.1 (5.5) (n 5 6)

Mean (SD) number of yoga

classes attended

5.7 (3.4) NA

p2 classes 22.7 (5) NA

3–6 classes 27.3 (6) NA

X7 classes 50.0 (11) NA

Never had done yoga

before

90.9 (20) 68.2 (15)

No yoga experience in the

past year

90.9 (20) 81.8 (18)

aReported family income had some missing values, so total N is less than 44.
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mediators into theory-based interventions would
allow a true examination of treatment efficacy. At
the individual level, adherence might be enhanced by
having classes at varied times, make-up classes, or
rolling entry, and by contacting participants im-
mediately after missed classes to determine why they
were missed. Incorporating participant perceptions
about the program, as well as about their cancer and
related concerns, could further impact participation.
Although not statistically significant, differences

between attendance groups in baseline health-
related quality of life and fatigue suggest points
for intervention. FACT-B scores were 10.2 points
higher for women who attended X7 classes versus
those who attended 0–6 classes; typically, 7–8 points
indicate a clinically important difference on the
FACT-B [36]. Similarly, FACT-Fatigue scores at
baseline were 6.7 points higher (indicating less
fatigue) for women who attended X7 classes versus
those who attended 0-6 classes; a difference of X3
points on the FACT-Fatigue indicates a clinically
important difference [37]. These data suggest that
women with lower health-related quality of life and
greater fatigue at baseline may be more likely to
have poor adherence to the intervention. Future
research will benefit from creating strategies to
decrease the number of missed classes.
The second objective of this study was to

measure changes in fatigue, sleep, psychological
distress (depression, negative affect), psychological
well-being (positive affect), and health-related
quality of life in the RY versus control groups.
We found benefits in psychological outcomes for
women in the RY intervention group. Women who
started with higher negative affect and lower
emotional well-being derived greater benefit from
the RY intervention compared to the control

group. Group differences were seen for mental
health (SF-12 mental component score), depression
(CES-D), positive affect (PANAS-PA), and spiri-
tuality (peace-meaning subscale) favoring the yoga
group. Health-related quality of life (FACT B)
showed a borderline difference between the two
groups. Although there was not a significant group
effect for fatigue, the yoga group demonstrated a
significant within-group improvement in fatigue
between baseline and follow-up, with no significant
difference for the control group.
This study sample was a heterogeneous group of

women with breast cancer, in terms of treatment
status. Some of the women were in treatment
(chemotherapy and/or radiation therapy) during
the study (15/44, or 34%) while others had already
completed their treatment upon study entry. There
was a significant difference in sleep duration
( p5 0.04) based on cancer treatment status during
the study, with longer sleep duration scores reported
by women undergoing treatment. Also, a trend
toward a group difference based on treatment status
was seen for sleep efficiency ( p5 0.06), with women
currently receiving cancer treatment reporting worse
sleep efficiency scores. No other differences based on
cancer treatment status were observed.
Because this was a pilot study of feasibility, it has

inherent limitations. First, our sample size was
relatively small. While we could demonstrate
beneficial emotional outcomes of the RY interven-
tion, it is not clear whether the physical health,
fatigue, and sleep outcomes were truly nonsignifi-
cant or too limited by sample size to detect
significant group differences. The issue of multiple
statistical comparisons is another limitation; it is
possible that with the number of tests done, some
of the significant relationships reported are spur-

Table 2. Observed means, standard deviation, & ANCOVA analyses of baseline by group interaction and group effects between
yoga and control groups

Variable Yoga Control

Baseline Week 10 Baseline Week 10

BL�group Overall

mean (SD) mean (SD) mean (SD) mean (SD)

interaction p-value

n 5 22 n 5 13 n 5 22 n 5 14

p-value

Mental Health & Health-Related Quality of Life

SF-12 MCS 43.4 (10.1) 52.2 (6.6) 49.9 (10.2) 47.5 (13.8) 0.25 0.004

CES-D 16.3 (9.7) 8.1 (8.9) 16.6 (14.7) 17.8 (16.9) 0.14 0.026

PANAS (negative affect) 19.0 (8.3) 14.0 (3.9) 18.5 (9.4) 19.9 (9.8) 0.014 –

PANAS (positive affect) 32.7 (8.8) 38.2 (6.8) 30.6 (9.8) 31.8 (10.8) 0.07 0.01

FACIT Sp (peace/meaning) 23.3 (6.6) 26.0 (6.7) 23.2 (7.2) 21.5 (9.4) 0.31 0.0009

FACT-B 104.9 (19.9) 114.8 (19.1) 101.1 (24.4) 98.4 (31.8) 0.21 0.052

FACT Social 23.3 (4.7) 23.1 (5.0) 21.4 (5.4) 20.4 (6.8) 0.16 0.26

FACT Functional 18.7 (5.7) 21.9 (4.7) 18.0 (6.9) 17.4 (7.5) 0.97 0.14

FACT Emotional 18.1 (3.9) 20.8 (3.2) 18.5 (5.2) 18.2 (6.1) 0.042 –

FACT Physical 19.7 (7.0) 22.5 (7.6) 20.7 (5.1) 21.1 (5.7) 0.35 0.86

Physical Health, Fatigue, & Sleep

SF-12 PCS 42.7 (12.1) 44.8 (12.4) 40.6 (10.1) 42.7 (11.8) 0.73 0.25

FACT-Fatigue 30.1 (13.4) 39.8 (11.5) 32.7 (11.8) 32.6 (15.5) 0.95 0.23

PSQI-Global 8.3 (4.7) 6.1 (4.3) 8.6 (5.3) 7.0 (4.2) 0.34 0.97

All p-values are based on analyses adjusted for the baseline value of each variable.

Yoga for women with cancer

Copyright r 2009 John Wiley & Sons, Ltd. Psycho-Oncology (2009)

DOI: 10.1002/pon



ious rather than causal. Second, this study used a
waitlist control group that did not control for time,
attention from a teacher, and social contact, all
factors that may contribute to the benefits we
found. Future research should include an active
control group that controls for these factors. Third,
as stated above, the study sample was a hetero-
geneous group of women with breast cancer, in
terms of treatment status. Finally, our study
sample was not demographically diverse. While
comparable to many studies of women with breast
cancer, the sample was predominantly comprised
of White women of a higher socioeconomic status,
thus limiting generalizability.
Nonetheless, our results add to the growing

literature on benefits of yoga for cancer patients.
Participants enjoyed the RY intervention, and
these data suggest a variety of emotional benefits
of RY for women with breast cancer. The
attendance and drop-out rates, however, suggest
limited feasibility for an off-site 10-week RY
intervention using the same design, methods and
location. It will be essential for future research to
examine how to address these concerns and to
identify those factors significantly associated with
increased interest in CAM therapies and successful
participation over time. Future directions in this
line of research include: narrowing the sample to
determine when a RY intervention may be most
useful (i.e. during or post-treatment), examining
benefits of RY in patients with various types of
cancers, and incorporating theoretical frameworks
to enhance adherence and to strengthen participant
outcomes. Some women clearly benefited from this
RY intervention, suggesting this type of interven-
tion should be considered for women undergoing
multimodality treatment for breast cancer.
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