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Abstract
Background—Many breast cancer survivors experience fatigue, mood, and sleep disturbances.

Purpose—To compare a Meditative Movement practice, Qigong/Tai Chi Easy (QG/TCE), with
sham Qigong (SQG), testing effects of meditation/breath aspects of QG/TCE on breast cancer
survivors' persistent fatigue and other symptoms.

Methods—A double-blind, randomized controlled trial tested 12-weeks of QG/TCE versus SQG
on fatigue, depression and sleep among 87 post-menopausal, fatigued breast cancer survivors,
Stage O-111, age 40-75.

Results—Fatigue decreased significantly in the QG/TCE group compared to control at post-
intervention (p = 0.005) and 3 month follow-up (p = 0.024), but not depression and sleep quality.
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Improvement occurred over time for both interventions in depression and sleep quality (all p <
0.05).

Conclusions—QG/TCE showed significant improvement over time compared to SQG for
fatigue, but not depression or sleep. Both QG/TCE and SQG showed improvement for two
prevalent symptoms among breast cancer survivors, depression and sleep dysfunction.
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Introduction

Breast cancer survivors commonly experience symptoms, during and after treatment, that
reduce quality of life, including fatigue, depression, cognitive dysfunction, sleep disorders,
pain, and weight gain [1-3]. Cancer-related fatigue is one of the most consistently reported
symptoms among breast cancer survivors that may persist for months, even years after
treatment [4]. With the growing number of survivors, this is becoming a significant problem
with an estimated 33-40% suffering from cancer-related fatigue, and a portion of these
patients experiencing persistent fatigue even up to 10 years post-treatment [5,6].

The etiology of cancer-related fatigue has been suggested to be a composite of interacting
responses to stress related to diagnosis and treatment, with the relationship of sleep
disorders, depression, anemia, and inflammation featuring centrally for those under
treatment as well as into the survivorship phase [7]. Fatigue and a number of these factors
and symptoms (including sleep disruption and emotional distress) [8] have been identified as
often co-occurring, with some of these associations possibly related to the underlying
inflammatory biomarker changes most associated with fatigue [9]. Emotional distress (i.e.,
depression and anxiety) and insomnia show up as strong correlates of persistent fatigue
[10,11] in breast cancer survivors, with depression persisting for 19-25% of breast cancer
survivors [6] and rates of sleep disorders estimated from 60-65% [12,13]. The high
prevalence and persistence of fatigue, depression and sleep disorders make these important
targets for interventions in cancer supportive care.

Exercise has been shown to be an effective intervention to manage cancer-related fatigue
among women being treated for and recovering from breast cancer [14-16]. Many of the
studies designed to test the effects of physical activity (PA) use aerobic exercise as the
intervention, and less commonly, resistance training, with generally positive associations for
exercise as an effective approach for reducing fatigue and other symptoms [16,17].

Meditative Movement

Among breast cancer patients and survivors, there is a growing interest and use of mind-
body practices, including Meditative Movement forms of exercise [18,19]. Meditative
Movement is defined as those practices that utilize movement or posture, with a focus on the
breath and a meditative state to achieve deep states of relaxation [20] and includes practices
such as Tai Chi, Qigong, and Yoga. The level of exertion of these alternative types of
exercise varies widely, depending on the particular practice or choice of exercise for a given
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session, but most have representative moves or postures that could be described as low-
impact with a low-to-moderate level of aerobic exertion (e.g., Restorative Yoga, Tai Chi
Easy) [20]. Many of these practices are easier to adopt than strenuous aerobic or resistance
training for severely fatigued or health compromised individuals. Adherence to conventional
exercise programs in studies of cancer patients have been as low as 39% of participants
completing 70% of classes in multi-week interventions [16]. Notably, Tai Chi or Qigong
was utilized by over 70% of breast cancer survivors in the Women's Healthy Eating and
Living study [21], suggesting the importance of testing the efficacy of Meditative Movement
practices as an alternative to conventional PA for recovering from symptoms.

Meditative movement practices are theorized to affect persistent symptoms of cancer
survivors. In persons diagnosed, treated for, and surviving cancer, exercise in general has
been shown to produce physiological adaptive changes, including reductions in fatigue, but
these studies use moderate-to-vigorous levels of PA. [14, 22, 23] There is a PA element in
Meditative Movement (although generally low-to-moderate intensity, depending on the
specific practice) and may, therefore be used to partially explain results of many Meditative
Movement interventions [20, 24-27]. Other “key components” of Meditative Movement
may add to the effects, based on what might be expected with the practice of meditation, as
well as slow, focused deep breathing (both included in the definition of Meditative
Movement practices)[20]. For example, slow deep breathing has been associated with
reductions in blood pressure, oxidative stress and balance in the autonomic nervous system
and may contribute to an improved emotional state [28-33]. Further, mindfulness based
interventions alone [34-37] or combined with movement [31] may reduce anxiety and
depression. Mindfulness practice (e.g., mindfulness based stress reduction) that emphasizes
non-active sessions (but often includes some gentle Yoga components) has been found to
alleviate symptoms for breast cancer survivors [38].

Qigong and Tai Chi are two forms of Meditative Movement with similar roots and practice
components. Qigong translates from Chinese to mean, roughly, “to cultivate Qi”; and Qi is
considered to be the inherent functional, energetic essence of human beings in Traditional
Chinese Medicine [24]. Qigong exercises consist of a series of simple, repeated practices
including body posture/movement, breath practice, and meditation performed in synchrony.
These exercises consist mostly of gentle movements (with some vigorous and shaking
movements in addition to quiet, stillness practices) designed to attain deeply relaxed states.
Tai Chi has become one of the best known forms of Qigong in the U.S., differentiated from
Qigong in that traditional Tai Chi is performed as a highly choreographed, lengthy, and
complex series of movements, while Qigong is typically a more repetitive practice that is
simpler and easier to learn [24-26, 39]. Tai Chi Easy simplifies traditional Tai Chi by
teaching a smaller set of common Tai Chi movements which are repeated [39] and also
includes Qigong exercises. These adaptations to the pace, the repetition, and the ease of
learning make Tai Chi Easy more like typical Qigong practices. These adaptations of Tai
Chi bring the pace, the repetition, and the easy-to-learn aspects of Tai Chi Easy to be more
like typical Qigong practices. In a 2010 review of randomized controlled trials testing the
effects of Tai Chi and/or Qigong on various populations (including healthy elderly,
chronically diseased), the physiological and psychological health outcomes most
consistently supported were cardiorespiratory, physical function, balance and falls
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prevention, patient reported symptoms (including fatigue), quality of life, mood, and bone
health [25].

Meditative Movement and Cancer-related symptoms

A growing number of studies have examined the potential of Meditative Movement
practices such as Yoga and Tai Chi to help alleviate cancer survivors' symptoms. Yoga has
been studied extensively as a Meditative Movement practice to address cancer patients' and
survivors' symptoms; many of these publications demonstrate improvements in fatigue,
psychosocial functioning, and emotional distress [40-46]. Tai Chi studies with cancer
patients and survivors have produced similar findings, and more, including improvements in
physical functioning, quality of life, self-esteem, improved insulin metabolism,
cardiovascular health and some markers of inflammation [47-51].

Meditative Movement research utilizing Qigong for symptom relief for cancer patients and
survivors is less common. A series of recent studies have indicated that there may be
benefits of Qigong for cancer patients (across cancer diagnosis sites) during and after
treatment, including reductions in fatigue, lowered C-reactive protein, and improved mood,
cognitive function and quality of life [52-54]. A single study focused on prostate cancer
survivors using Qigong showed significant improvements in fatigue and emotional distress
[55]. Reviews of the current state of research on Qigong and associated changes in
biomarkers with cancer patients suggest the potential for Qigong to prolong life [56-58].

Specific to breast cancer patients undergoing treatment, Qigong has been found to reduce
fatigue for women with depressive symptoms at baseline [56]. To date, although there is
evidence that a number of symptoms may be improved for cancer patients under treatment,
or survivors other than breast cancer survivors, there are no published studies of Qigong
and/or Tai Chi specifically addressing persistent fatigue, sleep and depression in breast
cancer survivors.

Given these positive outcomes of the various Tai Chi and Qigong forms, and the gap in
research specifically for breast cancer survivors' fatigue, the study was designed to examine
effects of Qigong/Tai Chi Easy (QG/TCE) on breast cancer survivors' symptoms, with
fatigue as the primary outcome to be tested.

Research with cancer patients and survivors testing effects of Qigong and Tai Chi have been
criticized for not using a placebo control. Because the effects of such forms of Meditative
Movement may be confounded by the physical activity aspects of practice, a “sham Qigong”
(SQG) control intervention was chosen to parallel the level of physical exertion of the
QG/TCE intervention, utilizing similar moves, but without the emphasis on the breathing
and meditative aspects of QG/TCE. Both interventions, however, were implemented with a
low level of intensity, thus the sham control group was not expected to produce the level of
relief obtained in the studies incorporating more intensive (moderate-to-vigorous) PA.
Rather we were testing specifically the potential of the breath and meditative components of
QG/TCE to alleviate symptoms by holding the low PA levels constant across both arms of
the study.
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Hypothesis One (testing the primary outcome)—QG/TCE practice will reduce
fatigue in breast cancer survivors more than SQG.

Hypothesis Two (testing secondary outcomes)—QG/TCE practice will reduce
depression and sleep disruption in breast cancer survivors more than SQG.

This study was a double-blind randomized controlled trial (RCT) designed to examine
effects of a 12-week QG/TCE intervention (compared to a sham control) on breast cancer
survivors' fatigue (primary outcome) and to evaluate effects on sleep quality and depression
(secondary outcomes). The study interventions included two gentle forms of exercise,
QG/TCE and sham Qigong (SQG). All outcomes were measured at baseline, at the end of
the 12-week intervention, and 3 months post-intervention.

Participants and Procedures

Eligibility, Recruitment and Randomization—Eligibility criteria for study inclusion
required participants to be: (a) diagnosed with Stage O-111 breast cancer; (b) six months to 5
years past primary treatment (including any of the following: surgery, radiation, or
chemotherapy); (c) age 40 to 75; (d) post-menopausal; (e) with no evidence of recurrence or
occurrence of other cancers; and (f) reporting clinically significant fatigue, scoring < 50 on
the 4-item Vitality scale of the Medical Outcomes Scale short form (SF-36). [60,61,62]

Patients were excluded from the study if presenting with criteria associated with risk during
physical activity [59]: hematocrit < 24; severe cachexia; frequent dizziness; bone pain; or
severe nausea. Other exclusion criteria included: a score of 15 or greater on the Patient
Health Questionnaire-9 (PHQ-9) indicating moderately high depression; Body Mass Index
(BMI) > 32; uncontrolled diabetes; untreated hypothyroidism; chronic fatigue syndrome;
auto-immune disorders; factors that could be causing fatigue other than cancer-related
causes (e.g., sleep apnea, shift work, low mood preceding fatigue, fatigue preceding the
cancer diagnosis, or restless leg syndrome); regularly smoke or drink more than 2 alcoholic
beverages per day; having had past or current regular experience with mind-body practices
that blend movement with meditative practices, such as Yoga, Tai Chi or Qigong; use of
corticosteroids, cyclosporin, or regular use of sleep-aid medications. Slight changes to widen
eligibility criteria (i.e., increased age from 65 to 75, increased BMI upper limit from 30 to
32, and allowed antihistamine use) were made early in the study to allow more participants
into the study. A test between those admitted under the two sets of criteria showed no
difference in study outcomes and were thus combined into one sample.

Researchers from a large state university partnered with a community hospital with a cancer
center where the study was conducted. IRB approval was obtained from both institutions.
More than half of the women screened for eligibility were contacted through letters mailed
from the hospital registry. Other recruitment sources included breast cancer support groups
and referring oncologists, surgeons, and internal medicine physicians. Rolling recruitment
progressed over 30 months with randomized participants starting the intervention every 4-5
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months for a total of 7 cohorts (i.e., initiating a QG/TCE group and a SQG group at each of
the 7 cohort start times).

Randomization was stratified on two factors deemed most likely to bias results on the
primary outcome of fatigue: use of estrogen suppressive therapies (yes or no) and level of
physical activity at baseline (high or low). Each cohort of 6-18 participants was screened for
eligibility, assessed for estrogen suppressive therapy use and level of activity, and
consented. Consented individuals were randomized by the statistician to the QG/TCE
intervention or SQG control condition using stratified randomization resulting in class sizes
of 3-9 participants each. (Further details on measures for eligibility criteria and stratification
factors are in Electronic Supplementary Material A).

After full consent, completion of eligibility checks, agreement to join the study and
randomization, patients were assigned to the next set of class start dates, and were scheduled
for baseline data collection within one week of the first class session. Post intervention data
were collected within a week of completion of the 12 weeks of classes, and again 3 months
after completion of the intervention.

Study Outcome Measures—The primary outcome, fatigue, was assessed using the
Fatigue Symptom Inventory (FSI), a 16-item self-report measure shown to be sensitive to
assessing change in fatigue among breast cancer survivors and with strong internal
consistency [63]. The scale index provides a score between 0 and 10, with higher scores
representing greater fatigue [63]. A mean score of 3 or more is considered a clinically
meaningful level of fatigue [64].

Secondary outcomes included sleep quality and depression. The Pittsburgh Sleep Quality
Index (PSQI) uses 19 items to assess sleep quality and has shown internal consistency and
validity, with a global PSQI score >5 distinguishing good from poor sleepers with 89.6 %
sensitivity and 89.5% [65]. The 20-item Beck Depression Inventory (BDI) has shown
internal consistency and validity in a population of non-psychiatric patients [66]. Internal
consistency of these measures for the current study participants at baseline (computed as
Cronbach's a) was .94, .85, and .71 for the FSI, PSQI and BDI respectively.

Not surprisingly, there were highly significant correlations among the outcomes. The
Fatigue Symptom Inventory was highly correlated with both the Beck Depression Inventory
(r =0.47, p < 0.0001) and the Pittsburgh Sleep Quality Index (r = 0.40, p < 0.0001). The
Beck Depression Inventory and Pittsburgh Sleep Quality Index also were highly correlated
(r=0.37, p = 0.005). These outcomes were analyzed separately as they represent distinct
facets of breast cancer survivor symptoms.

Intervention, Process Control and Fidelity—The QG/TCE classes were taught by a
nurse and SQG was taught by an exercise physiologist, both experienced in leading exercise
with cancer patients. Sessions were sixty minutes long, delivered over 12-weeks, meeting
twice a week for the first two weeks to intensify the opportunity to learn the practices well,
then once a week for the remainder of the period. Participants were blinded to study
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intervention and randomized to one of two classes (both called “Rejuvenating Movement”).
Study staff involved in data collection or analysis were blinded to assignment.

Participants were asked to practice at home at least 30 minutes a day, 5 days per week and to
keep a log of the frequency, minutes of practice and level of exertion. Level of exertion,
dose and frequency were equivalent across the two arms of the study. Perceived equivalence
of the two interventions was assessed, finding that the participants' expected benefit,
perceived value of complementary/alternative medicine practices, and perception that the
intervention was “like Tai Chi or Qigong” were similar across the arms of the study, while
significantly different for perception of meditative focus (as intended). Additional details
regarding intervention development, description, instructor qualifications and experience,
and process control and fidelity measures are in the Electronic Supplementary Material A.

Statistical Analysis Plan

This study was initially powered to detect a 0.75 effect size at power 85% for fatigue,
assuming 30 participants in each of two groups after an expected attrition of 15% (and not
designed to be an intention-to-treat analysis). Only individuals who attended some portion of
the classes are included in the statistical analysis (irrespective of whether they had
measurements at all three time points). Baseline characteristics of the randomized
participants were compared for the QG/TCE and SQG groups using two-sample independent
t tests for continuous variables, and Fisher's Exact tests for categorical variables. Normality
was assessed using histograms and box plots.

Hierarchical linear models (linear mixed effects models) were used to assess the
independent effects of intervention group (QG/TCE versus SQG) and time (baseline, post-
intervention and 3-month follow-up) for the primary and secondary outcomes. Analyses
were not adjusted for baseline values. Hierarchical linear models account for the correlation
observed among measurements within the same individual, and also allow inclusion of any
individuals with missing data at one or more of the time points. For all models, the SQG
intervention group was considered the reference category. The baseline measurement was
the reference value for time, with fixed effects for the post-intervention and 3-month follow-
up. Missing values were not imputed due to the relatively small number of missing
measurements across study participants (< 10%).

The interaction between time and intervention was tested to assess the statistical significance
of the effect of QG/TCE versus SQG. This test was performed by comparing the log-
likelihood of the model with the interaction terms to a model without the interaction terms,
using a likelihood ratio test. Since there were two fixed effects for time (post-intervention
and 3-month follow-up), there were two time x intervention interaction terms. The
likelihood ratio test assessed the null hypothesis that both interaction terms were 0 versus
the alternative that at least one was not 0. If the overall interaction test was statistically
significant, then the significance of the individual interaction terms was assessed.

The results from the hierarchical linear model include the parameter estimates of the
intercept (mean value of the SQG group at baseline), intervention (QG/TCE versus SQG),
post-intervention (versus baseline), 3 months follow-up (versus baseline), and the

Ann Behav Med. Author manuscript; available in PMC 2016 April 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Larkey et al.

Results

Page 8

interactions between the intervention x post-intervention and the intervention x 3 month
follow-up. The estimated coefficients, their z (Wald) statistics and p-values are reported.
Since there was one primary (fatigue) and two secondary outcomes (depression and sleep
quality), the alpha level for the assessment of interaction using the likelihood ratio tests was
adjusted for multiple comparisons using the Bonferroni procedure (0.05/3 = 0.0167). The
significance of the interaction at the individual time points was interpreted only if the overall
interaction was significant at the adjusted alpha level. All p-values reported are two-sided.
The effect size for fatigue was computed as the mean change from baseline to post-
intervention (3 month follow-up) for the QG/TCE group minus the mean change for the
SQG group divided by the pooled standard deviation. The effect size for improvement (i.e.,
reduction in fatigue) was reported as positive in sign, consistent with convention. STATA
12.1 was used for all analyses.

Two hundred and forty-five women were assessed for eligibility, with 88 ineligible (with the
most common reasons including inadequate levels of fatigue, use of an exclusionary drug, or
presenting outside the range of diagnosis, age, or time since treatment ended), and 56
declining to participate, resulting in 101 (41%) randomized participants. The CONSORT
diagram of the study participants is shown in Figure 1, displaying the reasons for failure to
proceed to randomization. There were 14 individuals who failed to attend the classes (6 in
the QG/TCE and 2 in SQG arms of study prior to the start of the intervention, and 6 more
after class commencement but prior to final data collection), leaving 87 women (13.9%
attrition). Class attendance ranged from 4 to 14 sessions, with a mean of 10.2 classes
attended per participant, and no difference in attendance between arms of the study. There
were no significant differences between those who were included in the analysis in the study
(i.e., those who attended the classes) and those who were not included on any of the baseline
characteristics.

Table 1 presents the descriptive information on demographics, medical variables and study
outcomes for the total sample and the two intervention groups separately. There were no
baseline differences between the two intervention groups.

Comparisons of the Two Intervention Conditions

Table 2 summarizes the results from the comparison of SQG versus QG/TCE across the
three measurement times (baseline, post-intervention, and 3-month follow-up) in the Fatigue
Symptom Inventory (primary outcome— upper panel), the Beck Depression Inventory, and
Pittsburgh Sleep Quality Index (secondary outcomes — lower panel). For the Fatigue
Symptom Inventory, there was a statistically significant interaction between intervention
group and time (p = 0.0116). The decrease in the Fatigue Symptom Inventory was
significantly greater for the QG/TCE intervention at both the post-intervention (p = 0.005)
and 3 month follow-up (p = 0.024). Figure 2 displays the mean values for the Fatigue
Symptom Inventory, depicting interaction and change across time for both groups. Using
common guidelines for interpreting effect sizes, the post-intervention and 3 month follow-up
were considered “medium” effect sizes (0.56 and 0.43, respectively). There were no
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statistically significant interactions for either the Beck Depression Inventory or the
Pittsburgh Sleep Quality Index (p = 0.94 and 0.27, respectively), suggesting no significant
differences between the QG/TCE versus SQG groups' responses to the interventions across
time. However, both secondary endpoints showed significant decreases across time for both
the QG/TCE and SQG groups (all p < 0.05). Figures A and B in Electronic Supplemental
Material B display the mean values across time for the Beck Depression Inventory and the
Pittsburgh Sleep Quality Index, respectively.

Discussion

The strength of this study is the double blind RCT design with a “placebo” control group
that controls for the usual attention and time, but also allows a test of the effects of the novel
components of QG/TCE, the meditative state and breath focus, beyond the PA component
associated with these practices.

With the preponderance of persistent symptoms in this population, it is important to explore
a variety of PA options that may appeal to different women's motivational profiles. The
intention of our study was to test more specifically the meditative and breath focus
characteristics of Meditative Movement practices, so as to examine if there is an effect of
these key components over and above the effects that might be seen with just gentle
exercise. Our QG/TCE intervention with the accompanying focus on breath and meditative
states to create a deep sense of relaxation, showed an advantage over gentle physical activity
for overcoming fatigue among breast cancer survivors. The mean score for fatigue improved
from a moderate level of 4.6 (with a score of 3 considered to be clinically significant
fatigue), to 2.1 (with less than 3 considered not fatigued) for women in the QG/TCE
intervention. This effect persisted through to the 3-month follow-up, suggesting the potential
for lasting change, at least for the short term.

Comparing the two interventions, however, did not indicate a significant effect for the
depression or sleep outcomes. The QG/TCE intervention was designed to achieve results on
fatigue (with the selection of exercises drawn from the “Vitality Method” to boost specific
meridian flows and Qi balance often associated in Traditional Chinese Medicine with
overall wellness and energy). It is possible that this alignment with overall principles of Qi
balance and focus on vitality produced a specific result for fatigue, but not as much for
depression and sleep. These secondary outcomes were not significantly changed by
practicing QG/TCE in comparison to the SQG intervention, suggesting that the intervention
was targeted most effectively for the primary outcome, fatigue.

The study was designed specifically to examine effects on the primary outcome (and
powered accordingly), because of the prior literature on various Meditative Movement
practices' achievements on fatigue outcomes in other populations [25, 67, 68]. At the time of
the study design, there was less research showing effects on sleep and mood, although more
recently a number of publications have indicated that these outcomes both may be
responsive to Meditative Movement (especially mood) [41-46,69,70] as well as fatigue
[19,41,45,46,51]. Given these more recent results for effects of Meditative Movement on
sleep and depression in a wide range of populations, it would be important to examine these

Ann Behav Med. Author manuscript; available in PMC 2016 April 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Larkey et al.

Limitations

Page 10

studies' effect sizes and consider powering future studies of QG/TCE with breast cancer
survivors to evaluate results with more informed power calculations.

Both of our “Rejuvenating Movement” interventions (QG/TCE and SQG) involving gentle,
low-intensity exercise, showed significant impacts over the time of the interventions and
into the 3-month follow-up period on breast cancer survivors' symptoms of fatigue,
depression and sleep quality. It appears that even low-intensity PA programs may be helpful
to get women moving and that this movement may help with physical and psychological
symptoms that continue past the time of treatment. Beyond the gentle exercise, there may be
additional benefit to the mind-body aspects of a Meditative Movement practice such as
Qigong or Tai Chi.

These initial findings are a meaningful contribution to our understanding of what QG/TCE
and, possibly other Meditative Movement practices, may bring to the care of breast cancer
survivors' recovery from fatigue. The results on low-intensity exercise effects across
outcomes widens the opportunity for recommendations for a number of exercise options for
women working toward symptom reduction and exercise adoption.

Although these results are positive and promising, there remain some limitations to the study
design and methodological approach that should be taken into account when interpreting
results. The fact that both interventions produced positive results on the primary and
secondary outcomes from pre- to post-intervention could be explained by maturation effects,
but the selection of participants whose fatigue was persistent 6 months to 5 years past
treatment reduces that likelihood for this central outcome. There is a concern that the
contrast between the two interventions may have not been enough. With similar movements
and similar levels of physical exertion, the only differences between the two groups' practice
was the focus on the breath and meditative state. Even with this nominal distinction between
the intervention groups on this component, the fatigue outcome was significantly improved
for QG/TCE. A general comparison to a control group matched for time and attention, but
not including physical activity (known to help alleviate sleep and mood disorders), might
serve as a general test for QG/TCE effects on depression and sleep.

Intention-to-treat analyses were not used, potentially biasing the study results if study
participants who dropped out systematically responded differently than those who
completed. Analysis of baseline data indicate no significant differences between dropouts
and those who continued in the study, allaying some concerns about bias. This does not,
however, assure that response to the intervention might not have differed for those who did
not complete.

Blinding in this study was a challenge. Beyond the successful blinding of participants to the
preferred intervention, and blinding of study staff, it was impossible to blind the instructors.
The instructors could have unintentionally biased the results or the differences in their initial
training and experience (a nurse and an exercise physiologist) could have made a difference
in the delivery of the interventions and outcomes achieved. A further limitation is the distal
completion rate. Approximately 1 in 7 randomized participants did not complete the 12
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week intervention, limiting interpretability of the effectiveness of the results to a broader
population of breast cancer survivors.

Conclusions

A general conclusion can be drawn that gentle exercise—that is, just getting breast cancer
survivors moving--may be beneficial in reducing a number of symptoms. Our findings
suggest that gentle exercise, even if not at the moderate-to-vigorous levels of activity usually
recommended, may provide initial and short-term continuing benefits for overcoming
numerous symptoms and well-being of breast cancer survivors. Low-intensity exercises,
with or without meditative focus, may be suggested as a way to begin to recover from
symptoms that persist for breast cancer survivors well past the time of treatment, and may be
more acceptable for those who find it difficult to get started with physical activity.

When that low-intensity exercise is QG/TCE, that is, a Meditative Movement practice that
includes a focus on the breath and a meditative state, there appears to be an advantage for
improving one of the most recalcitrant symptoms for these survivors, persistent fatigue.
Given the potential for meditative and breath-focused practices to calm the autonomic
nervous system, as well as Meditative Movement practices such as Yoga demonstrating
effects on cancer survivors' fatigue [19], it is possible that the novel components of QG/TCE
made the difference for achieving this significant result for fatigue immediately following
the intervention as well as 3 months later. The components of meditative practice with a
focus on breathing suggests an intriguing set of potential mechanisms to explore, including
discovering how such a practice may directly affect neurohormonal balance associated with
stress and emotional distress (e.g. cortisol, C-reactive protein, insulin) [47,52].

Given the non-significant differences between the SQG and QG/TCE interventions on the
secondary outcomes examined, it would be important to re-examine sample size and power,
as well as comparison group choices for future studies. Of course, it is possible that there
simply is not enough of a difference for the meditative state and breath focus of the QG/TCE
intervention to influence sleep and depression beyond what gentle exercise may do.
Conversely, these factors may take longer to demonstrate change to the degree that
statistical significance may be seen. Confirming the specific effects of QG/TCE may require
a longer intervention time for testing, or a no-intervention/usual care (e.g., a wait list)
control group. The usual care control group is an essential study design feature
recommended in recent complementary and alternative medicine research guidelines in
which three-arm designs (intervention arm, placebo control arm and usual care control arm)
are suggested rather than the two arms used in conventional medicine studies (intervention
arm, placebo control arm) [71,72].

It would further be important to investigate whether benefits are sustained in the long term
with participants who continue to practice QG/TCE or other gentle exercises. Thus, the
current positive findings suggest the need for further evaluation of QG/TCE, and the
mechanisms by which it may reduce fatigue (as well as other symptoms), and impacts of
QGI/TCE on biological changes, such as full blood count [73] and CRP [53]. It would also
be important to begin building the evidence base for Meditative Movement practice effects,
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discover more about how Meditative Movement works (across practices or only for specific
practices), and determine what components make a difference for improving symptoms for
cancer survivors in both the short and long term.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 2 displays mean values from the hierarchical linear model. The decrease was significantly greater
for the QG/TCE intervention at the post-intervention (p = 0.005) and 3 month follow-up (p = 0.024).

Fig. 2.

Fatigue Symptom Inventory Mean Values for Participants in Sham Qigong (SQG) and
Qigong/Tai Chi Easy (QG/TCE)
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Table 1
Baseline Characteristics of Participants by Arm of Study
Combined (N=87) | SQG (N=45) | QG/TCE (N =42)
Variable Mean(SD) Mean(SD) Mean(SD) t (df) P_value®
Age 58.8 (8.94) 59.8 (8.93) 57.7 (8.94) 1.06 (84) | 0.292
Body Mass Index 26.8 (4.49) 26.6 (3.62) 27.1(5.33) -0.43 (82) | 0.665
Metabolic Equivalent of Task (METS) hrs./week | 11.7 (11.40) 10.2 (10.58) 13.3 (12.16) -1.29(84) | 0.201
Patient Health Questionnaire-9 7.9 (3.59) 8.5 (3.69) 7.4 (3.43) 1.44 (83) 0.155
Fatigue Score Index 4.2 (1.80) 3.8(1.78) 4.6 (1.77) -1.76 (84) | 0.078
Time from Last Treatment (years) 2.0(1.38) 2.1 (1.40) 1.9 (1.36) —-0.61 (84) | 0.543
n (%) n (%) n (%) P-valueb

Estrogen Suppressive Therapy | 60 (68.97) | 30 (66.67) | 30 (71.43) 0.639
Cancer Stage

Stage 1 34(39.08) | 20 (44.44) | 14 (33.33) 0.722

Stage 2 40 (45.98) | 22 (48.89) | 18 (42.86)

Stage 3 3(3.45) 1(2.22) 2 (4.76)
Ethnicity

Latino 2(2.30) 1(2.22) 1(2.38) 1.000

Non Latino 75(86.21) | 40(88.89) | 35(83.33)
Race

White 79 (90.80) | 42(93.33) | 37(88.10) 1.000

Other 5 (5.75) 3(6.67) 2 (4.76)
Household Income

< $34,999 12 (13.79) | 10 (22.22) | 2 (4.76) 0.121

$ 35,000 to $49,999 11(12.64) | 8(17.78) | 3(7.14)

$ 50,000 to $74,999 14 (16.09) | 6(13.33) | 8(19.05)

$ 75,000 to $99,999 11(12.64) | 5(11.11) | 6(14.29)

> $100,000 18 (20.69) | 8 (17.78) | 10(23.81)
Highest Grade of Education

High School or Less 13 (14.94) | 7 (15.56) | 6(14.29) 0.746

Some College 51(58.62) | 25(55.56) | 26 (61.90)

Post-graduate 20 (22.99) | 12 (26.67) | 8(19.05)

a .
p-value from two sample independent t test

b .
p-value from Fisher's Exact Test
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