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Abstract

Objective—Breast cancer survivors (BCSs) experience symptoms affecting overall quality of life
(QOL), often for a prolonged period post-treatment. Meditative Movement (MM), including
Qigong and Tai Chi Easy (QG/TCE), has demonstrated benefit for improving QOL issues such as
fatigue and sleep, but there is limited evidence of its impact on cognitive function, overall physical
activity, and body weight for BCSs.

Design—This double-blind, randomized controlled pilot study with 87 female BCSs explored
effects of QG/TCE on mental and physical QOL (Medical Outcomes Survey, Short Form),
cognitive function (Functional Assessment of Cancer Therapy-Cognitive Function and two
cognitive performance tests from the WAIS I111), overall levels of physical activity (PA)(Brief
Physical Activity Questionnaire) and body mass index (BMI).

Interventions—Twelve weekly sessions of QG/TCE were compared to sham Qigong (SQG), a
gentle movement control intervention similar to QG/TCE but without the focus on breathing and
meditative state.

Results—Both groups demonstrated pre-to-post-intervention improvements in physical and
mental health, level of PA, self-reported cognitive function, and cognitive performance tests,
though without significant differences between QG/TCE and SQG. For a subset of women

Corresponding Author: Linda K. Larkey, PhD, genter for Health Promotion and Disease Prevention, College of Nursing and Health
Innovation, Arizona State University, 500 N. 3" Street, Phoenix AZ 85004, Linda.larkey@asu.edu , Phone: (602) 821-2366, Fax:
(602) 496-0886.

Conflict of Interest: The authors declare that they do not have a conflict of interest.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Larkey et al.

Page 2

enrolled later in the study, a significant reduction in BMI [-0.66 (p=0.048)] was found for
QG/TCE compared to SQG.

Conclusions—Practices that include gentle movement (such as QG/TCE or our sham protocol)
among women with a history of breast cancer may improve many facets of the cancer experience,
including QOL, cognitive function, and PA patterns. Practicing QG/TCE may show some
aavantage for BMI reduction compared to non-meditative gentle exercise.
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1. Introduction

There were an estimated 14.5 million cancer survivors in 2014, representing approximately
4% of the population, with breast as the most common cancer site (41%) among female
survivors.! With the growing number of survivors, quality of life among breast cancer
survivors (BCSs) deserves more attention in clinical practice. BCSs commonly experience
symptoms well past the initial treatment phase that affect quality of life (QOL), including
fatigue, depression, anxiety, cognitive dysfunction, pain, and weight gain.2=> The suggested
etiology of these symptoms has been the complex of stress responses post cancer diagnosis
and treatment® including sleep disorders, anemia, and inflammation.®:” A number of these
factors and symptoms8- often co-occur, possibly due to the underlying inflammatory
biomarker changes most associated with fatigue, depression and sleep disorders.1%11 The
search continues for interventions to alleviate these persistent symptoms.

In addition, between 50-96% of women with breast cancer reportedly experience weight
gain during treatment.® Moreover, for many BCSs, the weight gain continues for many
years, even among those whose weight remained stable during treatment.> Among those
who gain weight, average increases range from 2.5-6.2 kg.12-14 This weight gain has been
attributed to a pattern of stress, neuro-hormonal changes and inflammation, but fatigue,
sedentary lifestyle, reduced body awareness and emotional eating likely also contribute.11
Targeting weight gain in BCSs is critical because cancer-related weight gain, as well as an
overweight or obese status at diagnosis, and sedentary behavior increase the risk of
recurrence and all-cause mortality for BCSs.12:16 Physical activity (PA) and weight loss for
overweight and obese BCSs are important goals of behavioral interventions for the
longitudinal care of BCSs.

1.1 Meditative Movement and BCSs

Among breast cancer patients and survivors, there is a growing interest and use of mind-
body practices, including Meditative Movement (MM) forms of exercise, and BCSs are
among the most likely to explore these complementary and alternative options.17-18 MM 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!® and includes (but not limited to) Tai
Chi (TC), Qigong (QG), and Yoga. Many of these practices may be easier for severely
fatigued or health-compromised individuals to adopt compared to strenuous aerobic or
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resistance training. The level of exertion of these MM types of exercise varies widely, but
most practices are low-impact, with low to moderate aerobic exertion [e.g., Restorative
Yoga, Tai Chi Easy (TCE)].1° There is a growing body of evidence that some forms of MM
provide a degree of relief for a number of persistent symptoms and QOL issues for cancer
patients/survivors and BCSs, including fatigue, emotional distress, metabolic imbalances,
inflammation, and sleep dysfunction.20-36

1.2 Exploratory Aims

In a recently completed study, QG/TCE was compared to a sham Qigong (SQG) control
intervention for effects on fatigue, sleep quality and depression (as primary outcomes) in
BCSs. The study interventions included two gentle forms of exercise, with the QG/TCE
intervention incorporating the key components of MM (i.e., movement, meditative
connection and breath focus) and the SQG intervention mimicking QG movements, but
without the meditation and breath focus. The primary outcome results of this study are
published elsewhere, showing that fatigue was significantly reduced by QG/TCE compared
to SQG, and sleep and depression were improved in response to both interventions (with
some advantage shown for QG/TCE).37

Additional measures in this study were proposed as exploratory variables, including mental
and physical aspects of quality of life, cognitive function and performance, change in overall
PA and weight change (assessed as Body Mass Index [BMI]). The hypotheses and results of
these exploratory variables are reported in this current paper. Each of the variables to explore
are based on prior work that mostly shows promise for these factors to be improved in
response to forms of MM, but with more evidence still needed to understand specifically the
effects for BCSs.

QOL—There are numerous studies indicating Yoga has significant effects on QOL for
breast cancer patients and survivors.38-41 A review by Zeng and colleagues2® notes strong
evidence for TC and QG to improve QOL for cancer patients in general, but studies utilizing
TC and/or QG specifically for breast cancer survivors are less convincing (e.g, one study
with 10 participants with non-significant results for QOL30).

Cognitive function—A recent set of studies with cancer patients undergoing treatment
indicate that Medical Qigong reduces the perceptions of perceived cognitive dysfunction
(possibly due to the physical activity component, or the associated mindfulness
practice).*243 Similarly, Yoga has been shown to result in reductions in cognitive complaints
noted by breast cancer survivors, and TC has shown promise for improvements in a battery
of memory and cognitive function tests prior to and post-intervention in a small pilot study
of female cancer survivors**. More controlled trials of objective cognitive performance
measures of change in response to MM are needed.

BMI—There is a growing, but mixed, body of evidence that MM may support weight loss or
improvements in body composition/measurements for individuals with metabolic and
cardiac conditions#>~47 and for those with cancer32, making BMI an important target for
exploration.39
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Physical Activity (PA)—Thus far, no interventions in BCSs have evaluated how initiating
an MM practice may impact overall levels of PA beyond the time of intervention practice or
reduce sedentariness. With the potential for helping fatigued women get started with less
vigorous activities and helping them to “get moving” again, it is of interest to examine not
only the activity associated with the MM interventions, but to examine changes in overall
PA, if any.

Given these trends for MM, but with limited RCTs to test breast cancer survivors’ response
to TC or QG, we suggested the following exploratory hypothesis and research questions:

Exploratory Hypothesis: Breast cancer survivors completing a 12-week QG/TCE
intervention will improve in QOL (including mental and physical components),
cognitive function/performance and overall level of PA more than those in the SQG
group.

Research Question: Will breast cancer survivors completing a 12-week QG/TCE
intervention reduce weight more than those in the SQG?

2. Methods

2.1 Overview

The parent study was a parallel 2-group, double blind, randomized controlled trial (RCT)
designed to test a 12-week QG/TCE class compared to a sham control intervention3” and the
current report examines the impact of these interventions on a set of exploratory outcomes.
Overall physical and mental health QOL, cognitive function, cognitive performance, and
level of PA, were assessed at 3 time points: baseline, immediately after the 12-week
intervention and again at 12 weeks post-intervention. Weight change, (using BMI metrics),
was assessed at 2 time points, baseline and post-intervention for the smaller number of
participants for whom these data were collected after the first two cohorts completed.

2.2 Participants and Procedures

The study was conducted in a community hospital associated with a university-based cancer
center, with Institutional Review Board approval obtained through both the university and
the hospital. Eligibility criteria for study inclusion required participants to be: (a) diagnosed
with Stage 0-111 breast cancer; (b) six months to 5 years past primary treatment (including
surgery, radiation, or chemotherapy); (c) age 40 to 75; (d) post-menopausal; (€) 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).%8 Exclusions were: a score of 15 or greater on the Patient Health Questionnaire-9
(indicating moderately high depression)*?; a BMI > 32; and co-morbidities with a potential
for confounding the study outcomes (e.g., 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, overnight shift work, low mood
preceding fatigue, fatigue preceding the cancer diagnosis, or restless leg syndrome).

Patients were excluded from the study if presenting with criteria associated with risks to
cancer patients’/survivors’ safety during physical activity: hematocrit < 24; severe cachexia;
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frequent dizziness; bone pain; or severe nausea.>® Other exclusion criteria included:
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. Participants were recruited directly from community settings
using direct presentations to survivor support groups, and through oncology office referrals
using letters of invitation, flyers and direct provider referrals. Interested patients contacted
the research office, received initial screening by phone, and then scheduled for an in-person
eligibility screening. Rolling recruitment progressed over 30 months with groups of 6-18
participants starting the intervention every 4-5 months for a total of 7 cohorts. Consented
individuals were randomized by the statistician at each cohort start time to the QG/TCE
intervention or the SQG control condition (after study staff collected baseline data) using
stratified randomization (stratified by estrogen suppressive therapy status, yes/no, and
starting levels of PA, using 8.4 MET/hrs/week as high/low cut-off score) resulting in class
sizes of 3-9 participants each. Participants were blinded to study predictions and
randomized to one of two classes, both called “Rejuvenating Movement” (such that they did
not know if they were in the true QG/TCE group or the SQG gentle exercise group). Study
staff involved in data collection and/or analysis were blinded to assignment.

2.3 Study Outcome measures

The exploratory outcomes were examined using the following tools. The 36-item Medical
Outcomes Survey Short Form (known as the SF-36), was selected to measure two broad
quality of life constructs, physical health and mental health.5> BMI was initially assessed as
an eligibility criterion only, but after several participants in the first two cohorts of the
QG/TCE intervention reported weight loss, BMI (as an exploratory outcome) was added to
the list of outcome variables and was assessed post-intervention for the remaining 57
participants. Standard procedures for measuring height and weight were used for obtaining
numbers to calculate BMI.

Cognitive function was measured using both self-report and objective performance tests.
Cognitive function self-report was assessed using the Functional Assessment of Cancer
Therapy-Cognitive Function (FACT-COG), including 2 subscales, perceived cognitive
impairment (PCI), and perceptions of effects of cognitive function on quality of life.52 Two
brief measures of attention/working memory from the Wechsler Adult Intelligence Scale-
Third Edition, known as the WAIS-11133 were used: Digit Span and Letter-Number
Sequencing with average reliability ratings of .90 and .82 respectively. These were used as
objective, cognitive performance measures.

The Brief Physical Activity Questionnaire (BPAQ), adapted for use in the Women’s Health
Initiative (WHI) study, is a self-report instrument with high correlation to accelerometry
(0.73) and comparable validity, sensitivity and measurement bias compared to the widely
accepted Physical Activity Recall (PAR).>* This instrument was used to assess initial level
of PA, determine high and low categories for stratification in the randomization process
(based on prior data from a cohort of over 3000 in the WHI, establishing a mean of 8.4
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MET/hours/week for fatigued breast cancer survivors)®® and to assess changes over time in
PA.

2.4 Intervention, Process Control and Fidelity

A set of 10 QG/TCE exercises based on Tai Chi Easy®® practices (drawn from traditional
forms of Tai Chi, but simplified and repeated for ease of learning), and a set of “Vitality
Method” series of Qigong exercises®’ were chosen based on the purported properties to
improve overall Qi balance, vitality, and mental alertness, to be taught using the principles of
Meditative Movement.1® These two practices, Tai Chi and Qigong have philosophical roots
that are aligned, very similar in form when basic movements of each are simplified and
repeated, and have been combined as “Tai Chi Easy”>6 practice to reflect the principles of
cultivating “Qi” through MM.19

A similar set of movements was selected from exercises designed for rehabilitation of breast
cancer patients to be adapted for the SQG control intervention. For each QG/TCE movement
selected, a similar movement was chosen for SQG, such as reaching with the arms upward,
outwards, sideways, and in arcs; swaying and circling shoulders and hips; and slow, relaxed
dance-like flowing movements alternating with a few muscle-tightening, isometric
movements. A DVD was created for each, with demonstrations for performing each
respective intervention. Both were labeled “Rejuvenating Movement”, and provided to
participants for home practice.

Professionals experienced in leading exercise sessions with cancer patients taught both
interventions. Sessions were sixty minutes long, delivered over 12 weeks, meeting twice a
week for the first two weeks to provide the opportunity to learn the practices well, then once
a week for the remainder of the period. 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.

To assess similarity on intensity and dose of the two interventions, the Borg Rating of
Perceived Exertion (BRPE)®8 and minutes practiced were recorded in participant logbooks.
The BRPE ratings were nearly identical for the two interventions (QG/TCE 9.85, 2.20 SD
and SQG 9.79, 2.98 SD) and total minutes practiced were not significantly different between
the groups, (QG/TCE mean, 1290 minutes, 1106 SD; SQG 1194 minutes, 617 SD)
indicating equivalence of intensity and dose. Using the Meditative Movement Inventory,>®
scores for meditative focus were significantly different between the arms of the study
(higher scores for QG/TCE), suggesting the intervention manipulation for SQG (i.e., similar
movements as QG/TCE without the meditative focus) was effective. Additional detailed
comparisons assessing intervention fidelity and manipulation checks may be accessed in the
primary outcomes publication.37

2.5 Statistical Analysis Plan

This study was initially powered to detect a 0.75 effect size at power 85% for the primary
outcome variable, fatigue (not reported here), assuming 30 participants in each of two
groups after an expected attrition of 15%. Taking into account attrition, this study was not
designed for an intention-to-treat plan for the primary or exploratory outcomes. Only
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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 (QC/TCE versus SQC) and time (3 time points: baseline, 12-
week post-intervention, 3-month follow-up on outcomes other than BMI, only assessed at 2
time points). Since there were no statistically significant differences between the groups at
baseline, analyses did not adjust for baseline demographic covariates. Missing values were
not imputed due to the relatively small number of missing measurements (< 10%). Initially,
the presence of an interaction between time and intervention was assessed using a likelihood
ratio test. Such an interaction was observed (p < 0.05) only for BMI. When no interaction
was observed, models with intervention group and time were estimated omitting the
interaction terms. 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 for those factors measured at that poini).
Computation of the SF36 summary standardized Physical Health and Mental Health scales
was performed using the SF36 command in STATA 12.1, based on US data weights.> All p-
values were set at .05 for significance, are two-sided and unadjusted for multiple
comparisons. STATA 12.1 was used for all analyses.

3.1 Sample description

Two hundred and forty-five women were assessed for eligibility. Of these, 101 (41%) were
eligible, consented to join the study and randomized. There were 14 dropouts prior to final
data collection, leaving 87 completers with post-intervention data to evaluate for most
variables (13.9% attrition)(Figure 1, Recruitment and Retention Flowchart). There were no
significant differences between those who completed the study and those who dropped out
on any of the outcomes.

The mean age of participants was 59 years with a mean BMI of 26.8 kg/m?. Stage of cancer
included Stage 1 (39.08%), Stage Il (45.98%), and Stage 111 (3.45%). Participants were
predominantly non-Hispanic white (with 2 Latinas, 3 Asian American, and 2 African
American participants). There were no statistically significant differences in key baseline
characteristics between the QC/TCE and SQG intervention groups (Table 1). No adverse
events were reported in relationship to study interventions.

3.2 Effectiveness of Intervention

Table 2 summarizes the changes in the self-reported measures between baseline and post-
intervention, providing means and standard deviations. Significant changes across time (all p
< 0.001) were observed for the Mental Health and Physical Health summary scales of the
SF36 with no significant differences between the two interventions (both p > 0.10). Both
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groups demonstrated a statistically significant increase in their MET hours per week across
time (p = 0.015, regression coefficient = 3.5), with no significant difference indicated
between the two intervention groups (p = 0.18, regression coefficient = 3.2). Similar
significant changes were observed across time for the FACT-COG components (both p <
0.001), also with no significant differences between the two intervention groups.

Obijective, clinically measured outcomes are presented in Table 3. There was a statistically
significant interaction between BMI change across time and the intervention groups (p =
0.048). Post-intervention, there was a statistically significant greater decrease in BMI (p =
0.048, regression coefficient = —0.66) for the QC/TCE group compared with the SQC group.
The WAIS 111 letter number sequencing score demonstrated a significant change across time
(p = 0.044; regression coefficient = 0.56), and there was a statistically significant difference
in digit span score across time (p < 0.001; regression coefficient = —10.2). Neither cognitive
performance measure differed significantly between groups (p = 0.48; regression coefficient
=-0.36, and p = 0.87, regression coefficient = —0.11, respectively). Across all of these
analyses, the mean changes were quite small between post-intervention and 3 month follow-
up, and none demonstrated a statistically significant difference between the two intervention
groups at the follow-up point (not shown). Thus, there is little evidence of loss of effect once
the formal intervention ended and some time passed.

4. Discussion

The strengths of this study include (a) the double blind RCT design with a (b) “placebo”
control group that separated effects of gentle movement from the meditative and breath
focus aspects of the QG/TCE intervention and (c) the use of validated instruments to
measure study outcomes. The two interventions (QG/TCE and SQG), both called
“Rejuvenating Movement” and both involving gentle, low-intensity exercise, showed
significant impacts on the exploratory outcomes: breast cancer survivors’ physical and
mental QOL; cognitive function and performance; and overall levels of PA (METS). There is
already a strong body of literature regarding QOL as an outcome in MM studies with cancer
patients and survivors, including significant improvements among cancer patients practicing
Medical Qigong*? and a number of studies have shown yoga to improve QOL specifically
for breast cancer patients and survivors’8-41. But as noted before, TC and Qigong
interventions have been less studied with BCSs. Given that our results showed
improvements over time for both interventions, it would be useful to test TCE/QG against an
Inactive control group (e.g., attention, or education only) to detect significant changes, if
they exist.

Physical activity—With the preponderance of persistent symptoms and difficulty with
managing weight in this population, it is important to explore a variety of options that may
appeal to different women’s motivational profiles. It appears that both a meditative
movement intervention and a low-intensity (non-meditative) PA program may be helpful to
get women back to moving, bridging from a sedentary lifestyle to more activity (as
evidenced by the significant improvements over time for both groups), and that these forms
of gentle movement may help with physical and psychological symptoms that continue past
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the time of treatment. Interestingly, overall levels of activity (MET/hour/week) increased in
response to both interventions, and were maintained at the 3-month post-intervention point,
well after the ending of the weekly classes and weekly phone calls to encourage continued
practice. In addition, physical and mental health aspects of QOL and cognitive function
(both known to respond to more moderate forms of PA) also improved over time for both
groups, a new finding in this study.

Other outcomes—The trend in this exploratory analysis was for each of the assessed
outcomes to be improved significantly over time with both interventions, and non-
significantly, but consistently, more improvement for QG/TCE than SQG. Only one of the
exploratory outcomes, BMI, achieved significant improvements for QG/TCE compared to
the SQG control. The BMI change in the QG/TCE brought women from a mean of 27.1 to
26.7 (closer to a normal weight standard of BMI < 25) while those in the SQG group
continued to /ncrease BMI. Our QG/TCE intervention with the accompanying focus on
breath and meditative states to create a deep sense of relaxation, suggested an advantage
over simple PA, providing support for weight loss (even though this was not with
participants as a stated goal of the intervention). The low level of exertion that was reported
in the BRPE suggests that there may be other factors besides PA that may be activating this
weight difference between groups.

Very little research has addressed the potential of MM to influence body composition among
BCSs. One study showed no weight loss, but decreased body fat and increased muscle mass
for BCSs practicing yoga, indicating positive body composition changes,9 but otherwise
this has not been a topic of much research.

A recently published model suggesting how weight change may occur with MM in BCSs
describes pathways of cognitive, emotional, eating behavior and metabolic shifts associated
with reducing stress.11. Limited options for weight loss among this group of survivors
suggests a need for creative solutions to encouraging this important lifestyle-related behavior
change, the finding that women practicing QG/TCE may reduce BM/ compared to those
doing gentle exercise without meditation and breath focus warrants further investigation. As
noted, the current state of the science has mixed results on whether or not MM practices may
act to facilitate weight loss. It would be important to develop a better understanding of the
possible mechanisms for weight loss and incorporate such theoretical models into future
research to better understand the conditions under which weight loss may or may not occur.

This study was designed to be a pilot assessment of the effects of MM on various factors
associated with fatigue and other symptoms in breast cancer survivors, with the current
report addressing a number of exploratory outcomes. Interpretation of results on pilot studies
are necessarily cautious with greater room for error using smaller sample sizes and more
relaxed standards for study design elementsb? (including suspension of intent-to-treat
analysis). The interpretation of the significant results, both for the comparison between
intervention results for BMI and for the pre- to post results observed in both interventions,
should be regarded with caution.

Complement Ther Med. Author manuscript; available in PMC 2017 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Larkey et al.

Page 10

Given the non-significant differences between the SQG and QG/TCE interventions on most
of the exploratory 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 QOL and cognitive function beyond what gentle exercise
may do. Conversely, these factors may take longer or require a less active control group
condition to demonstrate change to the degree that statistical significance may be seen. An
essential study design feature recommended in recent CAM research guidelines suggests
three-arm designs (intervention arm, placebo control arm and usual care control arm) rather
than the two arms used in conventional medicine studies (intervention arm, placebo control
arm) so as to better separate effects of the tested intervention.82 Confirming the specific
effects of QG/TCE may require a no-intervention/usual care (e.g., a wait list) or an attention
control group as well as a sham control.

5. Conclusions

Both intervention groups, QG/TCE and SQG, produced significant improvements over time.
Our findings suggest that these gentle exercises may provide initial and short-term
continuing benefits for overcoming numerous symptoms in breast cancer survivors and may
help bridge the gap between inactivity and becoming physically active. Low-intensity
exercises should be further tested before proceeding to recommendations for recovery from
symptoms that persist for breast cancer survivors well past the window of treatment. For
survivors with persistent fatigue and reduced activity levels, beginning with gentle exercise
may be a feasible way to move past sedentariness and slowly shift to a more active lifestyle.

Moreover, for the smaller number of participants (n = 57, added after the first two cohorts
completed) who were assessed for BMI, it appears that the QG/TCE practice designed to
cultivate “Qi” (defined as vital energy or life force in Traditional Chinese Medicine) may
help reduce BMI compared to the SQG exercises. With no instruction for nutritional
changes, nor a goal set for reducing BMI, this finding suggests areas to explore, including
how MM may indirectly affect emotional states, metabolic shifts, and related eating
behaviors that may make a difference in weight loss. The current positive findings suggest
the need for further evaluation of QG/TCE, and the mechanisms by which it may reduce
BMI and other symptoms.
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Highlights

. Qigong/Tai Chi Easy (QG/TCE) and gentle exercise improve quality of life in
breast cancer survivors.

. QG/TCE and gentle exercise improve cognitive function and increase
physical activity in BCSs.

. QG/TCE may play a role in weight reduction in BCSs.
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Assessed for Eligibility . . o B
(n = 245) ¢ Did not meet fatigue criteria (n = 39)

Excluded (n = 144)

e Outside age criteria (n = 16)

e Medication exclusion (n = 12)

e > 5 years since treatment ended
(n=10)

e Exclusionary comorbidities (n = 5)
e Outside BMI range (n = 4)

Randomized e Not cancer-related fatigue (n =2)
(n=101) e Declined: could not get to class at

scheduled time (n = 40)
e Declined: changed mind (n = 16)

Allocated to QG/TCE? (n = 49)

Begun intervention (n = 43)

Pre-intervention drop out (n = 6)
|

Allocated to SQG® (n = 52)
Begun intervention (n = 50)
Pre-intervention dropout (n = 2)

'

!

Lost to follow up (n=1)

!

Distance too far (n=1)
Changed mind (n=1)
Unknown (n = 3)

Analyzed (n = 42)

Analyzed (n = 45)

2 QG/TCE = Qigong/Tai Chi Easy intervention

® SQG = Sham Qigong control group

Figure 1.

Participant Recruitment and Retention Flowchart
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