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Research Article

Introduction

Cancer-related fatigue (CRF) is a commonly reported can-
cer or cancer-related treatment side effect. This was esti-
mated at 18.1 million new cancer diagnoses worldwide in 
2018,1 with CRF prevalence ranging as high as 60% to 96% 
in the affected population.2 Between 9% and 45% of people 

report CRF as moderate to severe,3 with younger people 
affected more than older people.4

The National Comprehensive Cancer Network defines 
CRF as “a distressing, persistent, subjective sense of 
physical, emotional and/or cognitive tiredness or 
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Abstract
Background: People living with a cancer diagnosis often experience cancer-related fatigue (CRF). Between 9% and 45% 
of people report CRF as moderate to severe, negatively impacting their quality-of-life (QOL). The evidence-base for 
managing CRF recommends exercise-related therapies over pharmaceutical interventions. One such exercise-like therapy 
is Baduanjin mind-body exercise (MBE), which has additional benefits. A remotely delivered program may further benefit 
people with CRF. The primary objective of this pilot will test study feasibility of a remotely delivered Baduanjin MBE exercise 
program for people living with CRF. Methods: This is a randomized wait-list controlled pilot study and will take place in 
Sydney, Australia. Subject to informed consent, 40 adults with moderate CRF levels and receiving or previously received 
adjuvant chemotherapy, will undertake a home-based 8-week Baduanjin MBE program supported by online resources 
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be imputed from previous data entries and regression models may be tested to predict missing outcomes. Discussion: To 
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exhaustion related to cancer or cancer treatment” that is 
“not proportional to recent activity, and significantly 
interferes with usual functioning.”5 While most severe in 
the first 6-months following a cancer diagnosis or follow-
ing chemotherapy and/or radiotherapy treatment, CRF 
can persist for years, is challenging to manage, and can 
remain present throughout the disease trajectory, affect-
ing quality of life (QOL).5-8

Given this, CRF is described as a multidimensional con-
struct integrating physical, psychological, and behavioral 
factors. There are several possible biological and genetic 
mechanisms underpinning the clinical presentation of 
CRF.9 Peripherally, this may include changes to muscle 
metabolism, innervation, or adenosine triphosphate (ATP) 
dysregulation,10,11 while central factors may involve (as 
examples) dysregulation to neural-transmitters such as 
5-hydroxytryptamine (5-HT).12 and release of pro-inflam-
matory cytokines affecting the hypothalamus-pituitary-
adrenal axis (HPA axis).10,13,14

Current CRF treatment guidelines tend toward recom-
mending exercise-based activities over pharmaceutical 
interventions.15 A meta-analysis of 26 randomized clinical 
trials (RCT) concluded aerobic exercise is effective for 
managing CRF in patients who had completed adjuvant 
therapy.16 Cochrane reviews report aerobic exercise reduced 
CRF both during and after treatment, specifically in people 
with solid tumors,17,18 and help alleviate the cognitive and 
physiological effects of fatigue.19,20 Exercise and psycho-
logical treatments are additionally reported better than 
available pharmaceutical treatments in reducing CRF, in 
both the treatment and post-treatment stages.15,20 A meta-
analysis of non-pharmaceutical cognitive, manual, and 
mind-body therapies (including tai chi and yoga) reported 
mild to moderate effects on alleviating CRF.21

Amongst different forms of exercises, there is a historical 
type of exercise still widely practiced called Baduanjin 
mind-body exercise (MBE), which is a practice akin to Tai 
chi (Tai ji) originating from China. A systematic review con-
cluded that Baduanjin MBE is beneficial for QOL, sleep, 
general life balance, and physical parameters (hand grip 
strength, flexibility, blood pressure, and heart rate) among 
healthy individuals,20,21 and participants with a variety of 

diseases.22-25 Clinical studies showed that Baduanjin MBE 
significantly reduced fatigue and improved perceptions of 
QOL of people diagnosed with colorectal cancer and under-
going chemotherapy, and breast cancer survivors who com-
pleted chemotherapy.2,7 Baduanjin MBE is also reported to 
effectively alleviate depression and anxiety and increase 
health-related QOL in patients with lung cancer.26

Baduanjin MBE involves a set of 8 gentle aerobic exer-
cises coordinating physical movement with mindfulness 
and controlled breathing patterns. According to the 
American Sports Medicine Association and the American 
Centers for Disease Control and Prevention, Baduanjin 
MBE is a low-intensity exercise. The metabolic equivalent 
of Baduanjin MBE is <3.0 and 54% of the maximum heart 
rate.27 As a low-intensity exercise, Baduanjin MBE training 
has been shown to reduce fatigue, and increase maximum 
oxygen uptake and muscle strength without causing signifi-
cant adverse events.28-33 In a healthy population, it is an 
effective and safe exercise to promote health-related physi-
cal fitness.34,35

Distinctly, Baduanjin MBE whilst providing exercise-
like benefits has additional advantages as a low impact and 
low intensity intervention to assist people who cannot oth-
erwise participate in standardized exercise interventions. 
Baduanjin MBE may therefore be an appropriate form of 
exercise in lieu of other prescribed exercises for people liv-
ing with CRF who have difficulty performing aerobic exer-
cises and/or strength-based training due to physical (muscle 
weakness), social (isolation), and psychological (pain, self-
perception) barriers.36,37 We additionally propose that tech-
nology-supported remote programs offer additional 
opportunities for people to participate in cancer support ser-
vices including for people living in regional and rural loca-
tions. Critically, remote technology-assisted delivery 
benefits include immediate access to support care services 
and convenience,38 while supporting patient’s self-manage-
ment strategies and health-related self-determination.39

Baduanjin MBE has a local relevance to many coun-
tries’ health care systems. In Australia, (the location of this 
pilot study), it is a practice prescribed by registered Chinese 
Medicine health care practitioners.40 However, further 
study is required to investigate its receptiveness in an 

1Chinese Medicine Centre (an international collaboration between Western Sydney University and Beijing University of Chinese Medicine), Western 
Sydney University, NSW, Australia
2School of Health Sciences, Western Sydney University, NSW, Australia
3Dongfang Hospital, Beijing University of Chinese Medicine, Beijing, People’s Republic of China
4Beijing University of Chinese Medicine, Beijing, People’s Republic of China
5Institute of Acupuncture and Moxibustion, China Academy of Chinese Medical Sciences, Beijing, People’s Republic of China
6South Western Sydney Local Health District, Liverpool Hospital, NSW, Australia
7South Western Sydney Local Health District, Campbelltown Hospital, NSW, Australia
8University of Texas, MD Anderson Cancer Centre, Houston, TX, USA
9Guizhou University of Traditional Chinese Medicine, Guiyang, People’s Republic of China

Corresponding Author:
Xiaoshu Zhu, Chinese Medicine Centre (an international collaboration between Western Sydney University and Beijing University of Chinese 
Medicine), and School of Health Sciences, Western Sydney University, Locked Bag 1797, Penrith, NSW 2751, Australia.
Email: x.zhu@westernsydney.edu.au

mailto:x.zhu@westernsydney.edu.au


Walsh et al 3

Australian-based cancer-care context and population. 
Consequently, in this study we will test whether remote 
delivery of Baduanjin MBE is a feasible home-based pro-
gram for people with CRF. To our knowledge, this will be 
the first study evaluating the feasibility and effects of 
Baduanjin MBE on CRF using a remote delivery method. 
To test the hypothesis, an 8-week remotely delivered 
Baduanjin Qigong MBE program is assessed on recruit-
ment, tolerance, adherence, safety, and completion of self-
reported CRF and QOL outcomes in adults who have had a 
confirmed medical diagnosis of a solid tumor and are 
receiving or have received adjuvant therapy.

Methods

Study Design

The study is designed as a randomized waitlist-controlled 
feasibility trial using mind-body exercise intervention with 
remote delivery. Participants with moderate levels of CRF 
as reported on the Brief Fatigue Inventory (BFI) will be ran-
domized into the waitlist control or Baduanjin MBE inter-
vention group for a period of 10-weeks, consisting of week 
0 pre-testing, weeks 1 to 8 treatment period and week 9 
post-testing. The data collection occurs 1 week prior to 
treatment period commencement (week 0), week 4, week 8, 
and a final time week later at follow-up (week 9). The study 
is proposed to run for approximately 9-months.

Participants

Inclusion criteria. Eligible participants are adults 18 years of 
age or older who have had a medical diagnosis of a cancer 
and are receiving adjuvant chemotherapy or have com-
pleted adjuvant chemotherapy within 6 months of study 
recruitment, and are suffering from moderate CRF as 
assessed by the BFI simple fatigue scale (a score of 4-6). 
Participation additionally requires people to have access to 
a personal computer/device that is Wi-Fi or hotspot con-
nected and be able to use smart phones, email, and Zoom 
conferencing. Finally, eligible participants must understand 
the study requirements and be able to communicate and 
provide informed consent in English.

Exclusion criteria. People unable to participate safely or 
fully will be excluded from the study. Exclusion criteria 
include any of the following: uncontrolled cardiopulmonary 
disease, angina, uncontrolled hypertension or uncontrolled 
postural hypotension; uncontrolled nerve, muscle, or joint 
disease or injury affecting coordinated movement; psychi-
atric illness or serious cognitive impairment and communi-
cation or language barriers that effect informed consent; 
postoperative heart, cerebral vessel, or other serious com-
plications; those not fully recovered from breast surgery, 

axillary surgery or transabdominal rectus abdominus mus-
cle reconstructive surgery or any other surgery that would 
preclude full participation in the program; or if an individ-
ual is otherwise not approved by their oncologist as being 
potentially eligible. Additionally, people enrolled in other 
investigational studies which would impact CRF or who 
have a recent history (within the previous 3 months) of reg-
ularly participating in Baduanjin MBE will be excluded.

Ethics and ANZCTR

The study will adhere to the National Health and Medical 
Research Council’s (NHMRC), Australian National 
Statement on the Ethical Conduct of Human Research), 
further to the Australian Code for the Responsible Conduct 
of Research.41,42 This research was reviewed and approved 
by the institutional review board of the South Western 
Sydney Local Health District (SWSLHD) Human 
Research Ethics Committee (2022/ETH02353). The 
Principal Investigator remains responsible for communi-
cating important protocol changes.

Recruitment and Screening

The SWSLHD catchment area includes a population of 
1.2 million people. The whole population estimate of new 
cancer diagnoses per year is 5300, with approximately 65% 
of people diagnosed with cancer reaching 5-years of 
survivorship.43

Recruitment. We will use a combination of clinical and com-
munity recruitment. People interested in participating may 
be referred by their treating oncologist at the Cancer Ther-
apy Centre, Liverpool Hospital (SWSLHD), through other 
health care practitioners or through self-referral after seeing 
HREC approved advertising brochures on noticeboards, 
website, or participating institutions’ social media pages.

Screening and consent. Having read the participant informa-
tion sheet, potential eligible study participants are screened 
by the trial manager from all people who have expressed an 
interest to the study or who have given permission to their 
oncologist to be contacted by telephone.

Participants are enrolled once the informed consent pro-
cess has been completed and the participant has met all 
inclusion criteria and none of the exclusion criteria. The 
trial manager will record each new participant on the par-
ticipant list sheet and assign them an anonymous study 
number after enrollment (Refer to Figure 1).

Participants may request to be withdrawn from the study 
at any time. At withdrawal, participants will be asked to 
specify whether (a) if they do not wish to contribute any 
further to the research and (b) if they also wish all their 
existing data to be deleted.
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Randomization. A randomization list will be created using 
an online randomization tool. The list is generated by a 
research team member independent from the trial man-
ager. The list will allocate 40 participants to one of two (2) 
equal sized groups (treatment and waitlist) in blocks of 
four (4) to assist with equitable participant allocation 
between groups throughout the recruitment process and 
avoid unequal groups if the study fails to meet enrollment 
targets. Forty (40) envelopes will be numbered 1 to 40 on 
the outside and the corresponding random allocation will 
be written on a card sealed inside the envelope. As soon as 
possible after the participant signs the consent form, the 
trial manager will select and open the next envelope in 

order. The participant’s group allocation will be recorded 
next to their study number.

Confidentiality and data security. Participants identifying 
details will be stored separately away from the main data 
sets, on a password protected computer behind the Western 
Sydney University firewall by the trial manager. The list 
will be maintained to allow confirmation of informed con-
sent, allow withdrawal of participant data from the study 
and to assist in the data checking, auditing, and cleaning 
processes. Data files for analyses will only contain study 
numbers. Data is only accessible by members of the research 
team involved in data collection, auditing, and analysis.

Poten�al 
par�cipants

Adver�sement

Recruit

Discuss with 
Oncologist

Poten�ally 
suitable

Health 
prac��oner

Iden�fies

Not 
suitable

PIS 
provided

No further 
ac�on

Follow-up 
phone call

Interested

ScreeningExclusionNo further 
ac�on

Inclusion

Research team

Interested

Eligible 
par�cipant 

Consen�ng 
process

Not 
InterestedNo further 

ac�on

Not 
InterestedNo further 

ac�on

Figure 1. Recruitment and screening flow.
Abbreviation: PIS, participant information sheet.
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Baduanjin Intervention

An online video (Baduanjin MBE Video) and an accompa-
nying handbook with images as a secondary reference for 
participants (Baduanjin Mind-Body Exercise Instruction 
Handbook) have been developed to support people’s par-
ticipation and reliability of instructions provided by the 
Baduanjin MBE practitioners. The 2 resources describe 
each of the 8 coordinated Baduanjin MBE movements, 
including postural positioning, breathing technique, and 
attentional focus.

The construct logic and validating context of Baduanjin 
sits within the Chinese medicine framework of health and 
wellbeing. Consequently, the movements and instructions 
authentically remain anchored in this construct and par-
ticipants are introduced to the associated terminology and 
concepts in the online video and handbook. The interven-
tion with participants is undertaken by trained Baduanjin 
MBE practitioners who are part of the research team, and 
not involved in trial administration, data collection, or the 
consenting process. All trainers have a minimum of 
5-years Baduanjin MBE practice experience additional to 
formal university education in Chinese medicine mind-
body exercises.

Baduanjin MBE includes 3 phases: warm-up, exercise, 
and cool-down which together comprise the intervention in 
this trial. During the warm-up and cool-down phases, the 
participants will perform deep breathing and stretching 
exercises to assist with commencing and finishing the rou-
tines while focusing their intent. The warm-up and cool 
down phase help ameliorate any potential muscle soreness 
arising from unfamiliar exercise. During the exercise phase, 
the participants perform 8 sets of movements led by the 
online video, cross-referenced to the handbook and/or with 
the instructor via Zoom.

Safety and Risks

People living with a cancer diagnosis and undergoing or 
who have undergone adjuvant chemotherapy are suscepti-
ble to adverse events. Adverse reactions to professionally 
administered Baduanjin MBE have been reported and may 
include mild dizziness or drowsiness after treatment (rare); 
and mild chest pain, shortness of breath, cold sweats, nau-
sea, and vomiting (very rare).44 However, our eligibility is 
designed to ensure participants with a reasonable functional 
status at baseline are included to support a good adherence 
of the study.

The study screening criteria exclude people with a 
known and uncontrolled health condition that might 
increase their risk of experiencing a rare or very rare adverse 
event. If fatigue begins to worsen (BFI is more than 8/10), 

the participant is advised to seek medical advice and may 
stop study participation. All patients have access to standard 
care for symptom management. Adverse events will be 
recorded and reported as per the protocol and reviewed by 
the principal investigator, who will also liaise with the par-
ticipant’s medical team.

Data Collection Process and Intervention 
Procedures

Baduanjin mind-body exercise intervention group. Participants 
commencing the Baduanjin MBE program meet with an 
instructor member of the research team (in week 0), who 
will organize delivery of the information pack and resources 
and provide technical assistance. The information pack 
includes the handbook, and the Exercise Logbook.

Participants receive the online video link in week 1 and 
a Baduanjin MBE instructor will organize a Zoom meeting. 
Participants will be invited to watch the online video, where 
the instructor will explain and demonstrate the Baduanjin 
MBE intervention, including the warming up and cooling 
down movements. An initial face-to-face practice session is 
also available on request.

In addition to self-guided daily practice, the partici-
pants will be asked to join in a coached Zoom exercise 
program with an instructor, either in the morning or after-
noon or both sessions at their own choice throughout the 
intervention period (8 weeks). Participants will be 
requested to practice Baduanjin MBE at least 2 sessions 
per day, 6 days per week with each session lasting about 17 
to 20 minutes.

Participants record their daily Baduanjin MBE schedule 
in the Exercise Logbook. The trial manager will make 
weekly telephone calls with each participant, checking on 
their progress and engagement with the Baduanjin MBE 
program and/or check in on unexpected side effects or 
adverse events that might be related to the exercise.

Finally, participants are asked to complete the BFI and 
Participant-Reported Outcomes Measurement Information 
System v2.0 (PROMIS-29v2.0) at baseline (week 0) as part 
of the study intake process, and again at the end of week 4 
and week 8 of the exercise program. There is also a modi-
fied Credibility and Expectancy Questionnaire (CEQ): two 
questions are completed before entry into the study (week 
0), and 2 at the completion (week 9).

One week after completing the Baduanjin MBE program 
(in week 9), the trial manager will contact participants a 
final time to check for participant reports of adverse experi-
ences and prompt them to complete the final BFI and the 
PROMIS-29v2.0 measures, along with the final 2 questions 
from the CEQ (See Figure 2: Intervention group and control 
group study flow.).
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Wait list control group. From week 0 to week 9 (10 weeks 
in total), participants will continue their usual daily care, 
medications, and other lifestyle routines without modifi-
cation, and undergo no Baduanjin MBE intervention. Par-
ticipants will complete the BFI and the PROMIS-29v2.0 

questionnaires at the same time-points as the intervention 
group (Refer to Figure 2 for study flow process.).

Participants in the waitlist control will be offered entry 
into the Baduanjin MBE program at completion of their 
waitlist control period. Entry is as a non-study participant.

Informed 
Consent

Enrolment 
Phone call 

Week 0 (Baseline)
BFI & PROMIS-29v2.0

CEQ (First 2 ques�ons)

Baduanjin mind-
body exercise
Intervention

Randomised Group alloca�on 

Waitlist
Control

Week 4
Check-in phone call

BFI & PROMIS-29v2.0

Week 9
Phone call & feedback
BFI & PROMIS-29v2.0

CEQ  (Last 2 ques�ons)

Weeks 1 -3
Weekly Check-in phone call

Daily Exercise Logbook
Daily exercise (Zoom or video)

Daily Exercise Logbook
Daily exercise (Zoom or video)

Weeks 5 -7
Weekly Check-in phone call

Daily Exercise Logbook
Daily exercise (Zoom or video)

Week 4
Check-in phone call

BFI & PROMIS-29v2.0

Week 8
Check-in phone call

BFI & PROMIS-29v2.0

Week 8
Check-in phone call

BFI & PROMIS-29v2.0

+

Data Analysis

Week 9
Phone call & feedback
BFI & PROMIS-29v2.0

CEQ  (Last 2 ques�ons)

Daily Exercise Logbook
Daily exercise (Zoom or video)

+

Week 0 (Baseline)
Baduanjin mind-body 

exercise Informa�on pack
Zoom Baduanjin mind-body 

exercise demo

Figure 2. Intervention group and control group study flow.
Abbreviations: BFI, brief fatigue inventory; CEQ, Credibility and Expectancy Questionnaire; PROMIS-29v2.0, Participant-Reported Outcomes 
Measurement Information System (PROMIS-29) v 2.0.
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Outcomes and Measures

Primary outcome and measures. The primary feasibility out-
comes include recruitment and enrollment (as measured by the 
number of inquiries per month of active recruitment and con-
version rate); retention (the number of participants completing 
the study); and adherence rates in the Baduanjin MBE exercise 
intervention group (the frequency of participation in exercise 
sessions each week as reported in the Exercise Logbook).

The intervention group participants will be required to 
complete relevant entries relating to exercise and/or safety 
in the Exercise Logbook for each day during the 8-week 
intervention period. Exercise will be recorded as comple-
tion of exercise or not. Adverse events will be recorded 
descriptively and reported by frequency. Adverse events 
will be further recorded during weekly telephone check-ins 
with the trial manager.

Secondary outcomes and measures. Secondary outcomes 
include participant reported changes in CRF and QOL (ie, 
effectiveness), and participants perceptions of the credibil-
ity of the intervention.

Changes in CRF are measured using the BFI. The BFI 
comprises 9 items measured on a ten-point scale that 
assesses severity and impact of fatigue on the participant’s 
activities of daily living.45,46 A global fatigue score is calcu-
lated by averaging the scored items.

Changes in health-related QOL (including fatigue) are 
measured by the PROMIS-29v2.0 profile, which uses a 
single 0 to 10 numeric rating across 7 health domains (phys-
ical function, fatigue, pain interference, depressive symp-
toms, anxiety, ability to participate in social roles and 
activities, and sleep disturbance), with 4 items per domain.47 
It assesses health intervention impacts and tracks changes 
in health overtime.48

Participants’ perception and credibility of the Baduanjin 
MBE program is measured using a modified CEQ.49 Two 
questions are completed before randomization about partici-
pants expectations, and 2 questions after the final Baduanjin 
MBE session on the credibility of their experiences.50 Each 
question is measured on a Likert scale of 1 to 9 where 9 is 
the most credible.

Data quality and compliance checks. A research team mem-
ber independent of the trial manager will undertake fort-
nightly audits of collected data and study documentation to 
ensure compliance with study protocol and procedures, 
cross-referencing with data entry logs.

Sample Size Calculations

Group sizes of 12 particpants,51 and 15 to 20 participants per 
group are reported to give reasonable bias-corrected estima-
tion of medium effect sizes in repeat-measure designed 

studies.52 For this study, a sample size of n = 29 is necessary 
to have a 95% confidence of detecting an event which has a 
true probability of π = .10. To overcome the probable 15% to 
25% study participant attrition rate and to ensure availability 
of sufficient participants, a sample size of n = 40 participants 
will be recruited. Therefore, 20 participants each will be allo-
cated to the Baduanjin MBE intervention and control groups. 
This number is sufficient to maximize chances of identifying 
feasibility issues that might arise with the intervention.52

Analysis

Key feasibility endpoints are recruitment rates and the par-
ticipation and completion of the study interventions (from 
Exercise Logbook data) within the stated study periods. 
Primary outcomes are binary and will be reported as per-
centages with associated 95% confidence intervals.

Both an interim and end-of-study analysis of safety data 
will be undertaken. Analysis of safety data will include cat-
egorization by event type (pre-specified, emerging/unex-
pected), frequency counts, time to event including exercise 
sessions completed before event onset.

Secondary outcome measure endpoints will include 
changes in reported fatigue and QOL as measured respec-
tively by the BFI and PROMIS-29v2.0 scores at baseline 
(week 0), compared with at 4 weeks (mid-point), 8 weeks 
(final week) and 9 weeks (1 week follow-up). Participant’s 
CEQ ratings are compared prior to study group randomiza-
tion with their credibility scores on completing the 
Baduanjin MBE program.

Analyses of the endpoints will follow the Intent-to-Treat 
(all participants as per randomization), and per-protocol 
(participants adhering to the protocol). These analyses will 
include, as appropriate, participant demographic (co-vari-
ates) and Baduanjin MBE participatory frequency data. The 
secondary outcome data includes testing the analysis meth-
ods and assumptions of normality in the data with the full 
expectation these will be non-significant. Histograms and 
descriptive statistics will be used to investigate the distribu-
tions of these numeric measures. Departures from normal-
ity will be addressed using transformations (for skewness) 
or trimming or Winsorizing (for unresolvable outliers). 
Comparison between treatment and waitlist groups will be 
pilot tested using independent samples t-tests, repeated 
measures ANOVA and/or linear mixed models.

Missed weekly training sessions will not construe a pro-
tocol deviation and may be imputed from previous data 
entries. Pilot tests of possible regression based and/or mul-
tiple imputation techniques will be undertaken. This includes 
using these data to formulate future trial hypotheses.

All data will be entered and managed using the Research 
Electronic Data Capture (REDCap) management system 
and all analyses performed using SPSS (V 24.0; IBM Corp; 
Armonk, NY, USA) or descriptive analyses.
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Discussion

Cancer-related fatigue is a critical QOL research area given 
its persistence into the post-cancer treatment period.53 
Improvements in survivorship rates mean more people are 
living with a cancer-related fatigue issue. There are many 
features and strengths in the design of the study.

Baduanjin MBE program is easy to learn. The move-
ments are gentle, slow, and simple, and often reported as 
relaxing.33 As a low intensity activity, Baduanjin MBE may 
benefit the unmet needs of patients with CRF who have dif-
ficulty performing prescribed aerobic and/or strength train-
ing exercises such as walking. Baduanjin MBE is also 
relatively safe. A systematic review identified 22 of 47 
clinical trials (involving a total of 3877 participants) with 
adverse events reporting protocols, with only 2 trials subse-
quently reporting adverse events, underscoring the potential 
safety of the exercise.46 Additionally, qigong interventions 
are reported to have biological and psychological effects 
reflecting CRF as a multidimensional construct.54 Given the 
complex nature of fatigue and limited CRF pharmaceutical 
treatment options, Baduanjin MBE therefore presents a 
potentially useful intervention with additional benefits for 
patients with special needs.

Designing a remote Baduanjin MBE program provides a 
potentially flexible, self-management strategy. It engages 
commonly available communication technologies and ser-
vices such as Zoom video conferencing, telephone, email, 
and post, instead of in person site visits, (although the latter 
is available in this study upon request), to deliver the bene-
fits of traditionally based medical practices to groups or 
individuals who may not be able to attend class or locate a 
suitably trained practitioner nearby.38 This also supports 
ease of user interaction with the program’s instructors and 
the research team. Importantly, there are no special material 
costs for performing the Baduanjin MBE program or the 
use of these technologies to participants; any study related 
Wi-Fi or telephone usage costs will be covered.

The program has been specifically designed to support 
participant adherence. Low participant adherence to MBEs 
in RCTs (such as yoga and Qigong) have been reported. A 
Qigong RCT investigating cancer symptom clusters inclu-
sive of fatigue, reported significant declines in participation 
and adherence rates, from 84.6% (n = 66) at 3 weeks to 
61.5% (n = 48) at the conclusion of the 6-week program.55 
The current study proposes a longer 8-week intervention 
but supported by self-practicing strategies. Self-practicing 
strategies reportedly increase adherence through supporting 
participant’s locational agency and convenience with when 
to practice (compared to an on-site study).38,56 High partici-
pant adherence and minimal loss to follow-up in Qigong 
and Taichi based MBE RCTs are grounded in maintaining 
participants motivation.57 Therefore, the addition of regular 
weekly telephone check-ins and availability of instructors 

via Zoom are designed to support study procedure compli-
ance. Additionally, the Exercise Logbook has a dual pur-
pose of documenting participants’ progress while also 
reporting frequency and compliance with the Baduanjin 
MBE, which may assist with motivating participants.

Equipoise is apparent in the study’s design, and this has 
been undertaken to minimize the risk and time burden on 
participants. We have calibrated the Baduanjin MBE inter-
vention dosage as two 17 to 20-minute sessions twice a day 
for 6 days a week. Fewer times practicing may not have a 
sufficient impact on CRF or QOL changes, while more fre-
quent and extended times might aggravate CRF. Therefore, 
we have noted a minimum 8-week program to maximize the 
accumulative benefits of repeated dosage while minimizing 
the potential risk of adverse events. Collecting clinical study 
data can be burdensome for participants, (and it also affects 
the adherence). In addition to the Exercise Logbook the out-
come measure questionnaires (BFI and PROMIS-29v2.0) 
are estimated to take less than 10 minutes to complete.

Quality control has been central to the design of the 
study as part of the feasibility. For example, a critical design 
feature of the program is standardization which differenti-
ates it from other Qigong studies. Unlike acupuncture, there 
are no standardized guidances for Baduanjin MBE RCTs, 
compounding the current paucity of reported research, and 
to be addressed in future research.54,58 Therefore, to address 
the potential confounder of practice variation, we com-
menced an iterative co-design process comprising an inter-
national, multi-disciplinary team of medical and allied 
health care investigators. This included experienced 
Chinese medicine practitioners, oncology physiotherapist, 
and medical cancer specialists along with professionally 
trained MBE practitioners, combining disciplinary perspec-
tives to develop an agreed set of operationalized Baduanjin 
MBE instructions detailed in the online video and hand-
book resources. A trainer resource for Baduanjin MBE 
instructors was developed for the same reason. The partici-
pant resources additionally provide information for concep-
tual insight about committing to an intervention potentially 
different from their previous experiences of cancer-related 
healthcare, supporting their health-related autonomy and 
competence.39

While potentially meaningful, we have excluded peo-
ple from eligibility on neoadjuvant therapy as it would be 
difficult to interpret the findings at this stage.59 Patients 
with poor functioning status, (for example, oncology 
practice defined as ECOG PS 3-4), might not tolerate 
even minor exercise despite Baduanjin MBE having a 
lower cardiac load and few side effects.46,59 While the 
intervention is not expected to affect anemia-related 
fatigue levels independent of low hemoglobin (Hgb < 12 g/
dl), given the complex nature of CRF the feasibility eligi-
bility does not exclude on this basis. Also, while there are 
potential benefits for people living with severe CRF to 
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respond to the Baduanjin MBE intervention,3 we have 
maintained a moderate CRF BFI rating as an eligibility 
criterion for the feasibility.

Finally, the data from the feasibility study will be used 
to identify an effect size, along with standard errors and 
standard deviations. These will contribute to powering 
future trials with the aim to attract research funding and 
contribute evidence to inform clinical and patient oncol-
ogy-related decision making for prescribing Baduanjin 
MBE programs.
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