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Abstract

Background: Chronic fatigue syndrome (CFS) is a debilitating multisystem disorder that can lead to various pathophysiological
abnormalities and symptoms, including insomnia, gastrointestinal disorders, and anxiety. Due to the side effects of currently
available drugs, there is a growing need for safe and effective nondrug therapies. The Prolong Life With Nine Turn (PLWNT)
Qigong method is a system of mind-body exercise with restorative benefits that can alleviate the clinical symptoms of CFS and
impart a significant inhibitory effect. Various studies have proven the treatment efficacy of PLWNT; however, the impact on
insomnia, gastrointestinal disorders, and anxiety in patients with CFS has not yet been investigated.

Objective: This study aims to evaluate the efficacy and safety of the PLWNT method in terms of its effects on fatigue, insomnia,
anxiety, and gastrointestinal symptoms in patients with CFS.

Methods: We will conduct a randomized, analyst-blinded, parallel-controlled trial with a 12-week intervention and 8-week
follow-up. A total of 208 patients of age 20-60 years will be recruited. The patients will be randomly divided into a PLWNT
Qigong exercise group (PLWNT Group) and a control group treated with cognitive behavioral therapy at a ratio of 1:1. Participants
from the treatment groups will be taught by a highly qualified professor at the Shanghai University of Traditional Chinese Medicine
once a week and will be supervised via web during the remaining 6 days at home, over 12 consecutive weeks. The primary
outcome will be the Multidimensional Fatigue Inventory 20, while the secondary outcomes include the Pittsburgh Sleep Quality
Index, Gastrointestinal Symptom Rating Scale, Hospital Anxiety and Depression Scale, functional magnetic resonance imaging,
gut microbiota, and peripheral blood.

Results: The study was approved by the ethics committee of Shanghai Municipal Hospital of Traditional Chinese Medicine in
March 2022 (Ethics Approval Number 2022SHL-KY-05). Recruitment started in July 2022. The intervention is scheduled to be
completed in December 2024, and data collection will be completed by the end of January 2025. Over the 3-year recruitment
period, 208 participants will be recruited. Data management is still in progress; therefore, data analysis has yet to be performed.

Conclusions: This randomized trial will evaluate the effectiveness of the PLWNT method in relieving fatigue, insomnia, anxiety,
and gastrointestinal symptoms in patients with CFS. If proven effective, it will provide a promising alternative intervention for
patients with CFS.

Trial Registration: China Clinical Trials Registry ChiCTR2200061229; https://www.chictr.org.cn/showproj.html?proj=162803
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Introduction

Chronic fatigue syndrome (CFS) is a complex neuroimmune
disease, usually characterized by severe fatigue, cognitive and
autonomic dysfunction, and gastrointestinal discomfort, which
seriously affect activities of daily living [1]. Mental sickness,
sleep disorders, and gastrointestinal dysfunction are common
symptoms reported by patients with CFS [2]. It is estimated that
the average prevalence of adult CFS worldwide is approximately
0.65%, which rises to 0.89% if the most commonly used case
definition is used [3]. Among patients with CFS, 82%-95% of
people experience lifelong symptoms of mental and sleep
disorders [4] and have a high need for health care [5]. In the
general population in the United States and the United Kingdom,
the prevalence of CFS ranges from 0.4% to 2.5% [6,7]. In 2015,
the prevalence of CFS in the US population was approximately
836,000 to 2.5 million, among whom 42.2% and 33.3% of
patients with CFS presented with anxiety and depression,
respectively, according to data from the Institute of Medicine
[8,9]. CFS has a greater negative impact on the patient’s physical
and mental health.

In addition to neurological disorders, common symptoms
reported by patients with CFS are characteristic of
gastrointestinal diseases and are often accompanied by
gastrointestinal symptoms such as nausea and vomiting [10,11].
Investigation into drug use in patients with CFS revealed that
the use of antacids, H2 blockers, and proton pump inhibitors
for the intestinal discomfort associated with CFS has increased
significantly [12]. From a medical perspective, CFS is clinically
regarded as part of a series of disease symptoms, including
fibromyalgia and irritable bowel syndrome, and it may be related
to the influence of the gastrointestinal digestive system or
autoimmune symptoms [13]. Further evaluation of the role of
intestinal flora in CFS neurological symptoms expression has
suggested higher levels of D-lactic acid–producing enterococci
and streptococci in the intestinal flora of patients with CFS
compared with healthy controls [14]. The acute manifestations
of D-lactic acidosis overlap with the psychiatric symptoms of
CFS, prompting the use of drugs that target the commensal
enteric microbiota as a possible treatment for the neurological
symptoms of CFS [15]. Increasing evidence shows that CFS
gastrointestinal symptoms may be related to various other
symptoms, including, but not limited to, neurological symptoms.
Thus, microbial imbalances should not be viewed in isolation
[14]. Previous studies have indicated that nerve and
gastrointestinal symptoms of CFS may be caused by food, such
as dairy products and alcohol [16,17]. Neurological and
gastrointestinal symptoms decrease during fasting, which is
shown to be related to disruption of the brain-gut interaction
[18]. It has also been reported that the traditional Chinese

medicine Tianma, which is often used to treat headaches, not
only relieves CFS but also regulates the intestinal flora [19].
This suggests that the brain-gut interaction plays a key role in
CFS. The gut-brain interaction occurs through a variety of
two-way pathways, including the central and enteric nervous
systems or neuroimmune pathways and intestinal microbiota
[20,21].

Both drug and nondrug therapies have been used for the
prevention and treatment of CFS. Symptomatic treatment is
often used in clinical treatment, including nonsteroidal
anti-inflammatory drugs, exercise therapy, and cognitive
behavioral therapy (CBT), which can relieve gastrointestinal
and mental symptoms and improve the quality of life. The latest
CFS treatment guidelines emphasize the change in the overall
treatment attitude of CFS; for instance, drug treatment is now
regarded as an adjuvant treatment of CFS nonpharmacological
intervention [22]. Several researchers have proposed that graded
exercise therapy and CBT might be effective treatments for CFS
to improve fatigue and poor mental health, including depression,
anxiety, and schizophrenia [23,24]. However, evidence of
persistent and sustained substantial outcomes in patients with
CFS is insufficient [25]. The clinical manual published by the
International Association of Chronic Fatigue Syndrome
recommends traditional Chinese medicine treatments, including
acupuncture, massage, and Qigong. Qigong, as an intervention
with proven safety and efficacy, has been recommended for the
control of gastrointestinal diseases according to the clinical
practice guidelines developed by the expert working group of
the Sociedad Espanola de Patologia Digestive [26,27].

As one of the traditional Qigong (pronounced “chee gun”) for
optimizing and restoring physical and mental energy, the prolong
life with nine turn (PLWNT) method has a history of thousands
of years, which was circulated by a centenarian named Kai Fang
in the Qing Dynasty [28]. The PLWNT method, which can be
practiced either statically (sitting, lying, and standing) or
dynamically (moving), includes 8 kinds of massage
manipulations on the abdomen and a kind of upper body shaking
[29]. The abdominal massage techniques act on the movement
of the pelvic and abdominal muscles, coordinated with
diaphragmatic breathing. This may trigger the contraction of
the intestinal and rectal muscles [30], which can train the
function of the intestines [31] and impact the nervous system
by reducing the excitability of the sympathetic nerve and
enhancing the excitability of the parasympathetic nerve to reduce
anxiety when rubbing the internal organs [32,33]. Long-term
practice of PLWNT helps relieve the disease and regulate the
functional activities of the meridians and viscera [34,35].
Moreover, exercisers can achieve “relaxation of mind and body”
and “unity of nature and man,” thereby experiencing emotional
stability and enhancing physical strength and health [36-38]. In
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our previous studies [39], it was confirmed that PLWNT is
effective in reducing fatigue and improving the quality of life;
however, whether the PLWNT has gastrointestinal, sleep, and
emotional effects and the mechanism underlying these effects
remains unclear.

In recent years, the brain-gut axis has been found to play an
increasing role in the pathogenesis of CFS. The dysfunction of
the central nervous system in processing gastrointestinal signals
is considered to be a cause of CFS [40,41]. Moreover, previous
studies have shown obvious abnormalities in the brain function
activities and the species diversity of the gut microbiota in
patients with CFS [42,43]. However, there has been no previous
report on the use of PLWNT Qigong therapy to prove whether
it can alleviate the clinical symptoms and regulate brain-gut
interaction in patients with CFS. Therefore, we plan to use
functional magnetic resonance imaging (fMRI) to analyze brain
activity and connectivity data and collect stool samples to
analyze the composition of the intestinal microbiota in patients
with CFS.

This randomized controlled trial will be conducted based on
the hypothesis that the application of PLWNT could alleviate
fatigue, insomnia, anxiety, and gastrointestinal symptoms in
patients with CFS. The study objectives are as follows: (1) to
verify that PLWNT has a positive effect on fatigue, insomnia,
anxiety, and gastrointestinal symptoms in patients with CFS
compared with CBT, and (2) to fully explore the mechanism
underlying the brain-gut regulation in CFS.

Methods

Study Design
A total of 208 patients with CFS who meet the requirements
will be randomly assigned to the PLWNT group and CBT group.
The PLWNT group will be treated with Qigong, and the control
group will be treated with CBT (Figure 1). Patients will focus
on offline practice once a week and via web practice at home
6 times a week for 12 weeks. The study protocol was developed
in accordance with the SPIRIT (Standard Protocol Items:
Recommendations for Intervention Trials) [44].

Figure 1. Flow diagram of the study design. CBT: cognitive behavioral therapy; fMRI: functional magnetic resonance imaging; GSRS: Gastrointestinal
Symptom Rating Scale; HADS: Hospital Anxiety and Depression Scale; MFI-20: Multidimensional Fatigue Inventory 20; PLWNT: prolong life with
nine turn; PSQI: Pittsburgh Sleep Quality Index.

Participant Recruitment and Informed Consent
A total of 208 participants will be recruited via WeChat (Tencent
co, Ltd) or posters positioned at the Shanghai Municipal
Hospital of Traditional Chinese Medicine from July 2022 to
December 2024 in Shanghai, China. We will also include
hospitalized patients with a preliminary diagnosis of CFS,

according to the latest guidelines for the treatment of CFS
revised in 2021 [45]. Before the commencement of the study,
information on the study protocol will be provided to each
participant. Participants will be briefed on the study process
and informed of their responsibilities, and they will be informed
that participation is entirely voluntary and that they may
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withdraw at any time. Once a participant has withdrawn, the
collected data will not be deleted and will be used in the final
analyses. Written informed consent will also be obtained from
participants for this study, and the research assistant will be
responsible for obtaining informed consent from all participants.

Eligibility Criteria

Diagnostic Criteria
According to the latest NICE guidelines for 2021 [46],
participants diagnosed with CFS must meet the criteria of
debilitating fatigue worsened by activity, postexertional malaise,
cognitive difficulties, and unresolved fatigue on awakening
from sleep. All 4 symptoms must be present and have lasted
for at least 3 months.

Inclusion Criteria
The study inclusion criteria are as follows: (1) age between 20
and 60 years; male or female; (2) severe chronic fatigue lasting
at least 3 months, unexplained after clinical evaluation, not
caused by work performed during the trial, and unable to be
alleviated after rest; (3) meet the criteria of debilitating fatigue
worsened by activity, postexertional malaise, cognitive
difficulties, and unresolved fatigue upon awakening from sleep;
(4) normal blood, urine, liver, and kidney functions; and (5)
participants were not taking any other medication for 1 month
prior to enrollment in this study and were not on any other
treatment regimen.

Exclusion Criteria
The exclusion criteria are as follows: (1) no fatigue complaints
or fewer than 4 symptoms; (2) severe cardiovascular,
cerebrovascular, endocrine, motor, autoimmune, or infectious
diseases; (3) pregnant or lactating women, drug addiction, heavy
metal poisoning, or other similar conditions; (4) use of
medications that may affect the judgment of the results; and (5)
the participant requested withdrawal of informed consent.

Randomization and Allocation Concealment
Patients with CFS who meet the criteria and sign the consent
form will be randomized. A statistician who did not participate
in the trial process will use computer software (Strategic
Applications software, version 9.1.3; SAS Institute Inc) to create
a random number table, which will be sent to a designated
administrative staff member at the Test Management Center of
Shanghai University of Traditional Chinese Medicine to ensure
safety. They do not participate in the trial recruitment or
treatment of participants. The administrative staff will store the
patient’s identity information, treatment method, time, and
location in an opaque envelope based on random numbers,
before handing the sealed envelope to the research team, who
will print and save it in its original form.

Blinding
A double-blind study is difficult to implement in patients with
CFS due to the difference between the 2 treatment methods. To
reduce the influence of subjective factors of the patients and
researchers on the study results, the Qigong and psychologists
in charge of treatment will not participate in data collection,
analysis, and result evaluation. Additionally, we will ensure

that the evaluation and statistical analysis are performed by
statistical analysts who are blinded to the grouping and
intervention procedures. If the patient has an adverse reaction
and requires suspension or termination of the trial, we will
immediately stop the treatment and break the blind code.

Sample Size Calculation
According to our published paper, the efficacy of the PLWNT
group is assumed to be better than that of the CBT group.
Referring to our previously published study [47] on the efficacy
of CFS with respect to the Multidimensional Fatigue Inventory
20 (MFI-20) scale, the final difference between the 2 groups in
terms of MFI-20 average scores was 1.634 and the SD was
3.238. The Bonferroni conservative comparison method was
used, and the sample size of this trial was calculated using the
following formula:

Considering the allowable 20% dropout rate, the sample size
of each group was set at 104. Therefore, this randomized
controlled trial needed to recruit 208 participants.

Intervention
We will implement intervention measures in strict accordance
with the CONSORT (Consolidated Standards of Reporting
Trials) [48] and the STRICTA (Standards for Reporting
Interventions in Clinical Trials of Acupuncture) [49].

PLWNT Group
The PLWNT intervention program and operating standards refer
to the Chinese general higher TCM compiled from the college
textbooks of Tuina and Qigong. Experienced Qigong teachers
at Shanghai University of TCM, who have been teaching Qigong
for at least 5 years, will be placed in charge of the supervision
of the exercise, and they will correct participants’ exercise
postures during the entire intervention period for 1 h every
Sunday, including the first 10 min of each session for stretching
and relaxation exercises, as well as movement introductions
and demonstrations. The subsequent 20 min are allotted for
individual guidance and correction of actions. Finally, all
participants will practice PLWNT for 30 minutes together. For
the remaining 6 days of the week, all participants will practice
by themselves for 30 minutes at 6 PM o’clock every day at
home, under the remote supervision of one of the directors. The
practice videos will be required to be posted in a WeChat group
comprising all of the study participants. If some participants
find this inconvenient, videos can be sent privately to the study
investigators. All participants will be asked to write down their
feelings in a practice recording notebook after each exercise.
The average amount of abdominal stimulation for the first 8
rubbings was 0.5 (SD 0.1) kg, and the strength of the stimulation
will be monitored in real time in the LABVIEW2017 software
(SHUTCM) so that the patients can feel the amount of
stimulation. The entire practice process will last for 12 weeks.
The content of the PLWNT Qigong intervention is the same as
that reported in our previous research The 9 specific forms of
manipulation are shown in Figure 2 [39,50].
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Figure 2. (A) Press and knead acupoint in Danzhong. (B) Rubbing from Danzhong Acupoint to Pubic Symphysis. (C) Rubbing from Pubic Symphysis
to Danzhong Acupoint. (D) Pushing from Danzhong Acupoint to Pubic Symphysis. (E) The right-hand massages the abdomen by the left circle. (F)
The left-hand massages the abdomen by the right circle. (G) Pushing with the right hand from the left breast to the groin. (H) Pushing with the left hand
from the right breast to the groin. (I) Turn left and right. Every movement will be carried out 21 times. PLWNT: prolong life with nine turn.

CBT Group
Qualified CBT therapists with professionally accredited
qualifications will be invited to conduct CBT for 1 h each week
by giving lectures or psychological consultations on the
prevention and treatment of CFS. The sessions will cover CFS
diagnosis, diet and nutrition, life management, health and
lifestyle changes, physical and mental health education, and
medical management. On the remaining 6 days of the week, all
participants will be required to listen to lectures on WeChat for
30 minutes every day. If some participants find this
inconvenient, they will be allowed to learn at their own pace
using the PowerPoint (Microsoft Corp) presentations provided.
Each participant will be asked to write down their feelings in a
practice recording notebook after each web-based session to

ensure that the other conditions are the same as those of the
PLWNT group. The entire practice process will last for 12
weeks. Detailed information is available in a previously
published paper [39,50]; however, in this research, we will focus
on CBT treatment in the gastrointestinal and nervous system
fields.

Outcome Measures
The primary outcome is the MFI-20, while secondary outcomes
will include the Pittsburgh Sleep Quality Index (PSQI),
Gastrointestinal Symptom Rating Scale (GSRS), Hospital
Anxiety and Depression Scale (HADS), fMRI, gut microbiota,
and peripheral blood. The specific study outcome assessment
time points are shown in Table 1.
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Table 1. Time points of the outcomes assessment.

Follow up (T20)InterventionScreening (T-1)a

T12T8T4T0

✓Inclusion criteria

✓Exclusion criteria

✓Informed consent

✓Randomization

Outcomes

✓✓✓✓✓✓MFI-20b

✓✓✓✓✓✓SF-36c

✓✓✓✓✓✓PSQId

✓✓✓✓✓✓GSRSe

✓✓✓✓✓✓HADSf

✓✓fMRIg

✓✓gut microbiota

✓✓peripheral blood

aT0-T20: Time.
bMFI-20: Multidimensional Fatigue Inventory 20.
cSF-36: Short Form 36-item Health Survey.
dPSQI: Pittsburgh Sleep Quality Index.
eGSRS: Gastrointestinal Symptom Rating Scale.
fHADS: Hospital Anxiety and Depression Scale.
gfMRI: functional magnetic resonance imaging.

Primary Outcome
The MFI-20 is widely used for the measurement of mental and
physical fatigue in patients with CFS [51]. It comprises 20 items,
with 5 dimensions, that is, general fatigue, physical fatigue,
mental fatigue, reduced activity, and reduced motivation. The
total possible score is 100 points, where the higher the score,
the more severe the fatigue. These will be measured at weeks
0, 4, 8, and 12.

Secondary Outcome

HADS

The HADS is used to evaluate the degree of anxiety and
depression in patients. The scale consists of 14 items, including
7 items that assess anxiety and 7 items that assess depression
[52]. The higher the total score, the more severe the degrees of
anxiety and depression.

PSQI

The PSQI is a self-assessment questionnaire used to evaluate
sleep quality. The scale consists of 24 items, including subjective
sleep quality, sleep latency, sleep duration, habitual sleep
efficiency, sleep disturbances, use of sleeping medication, and
daytime dysfunction [53]. The score range for each dimension
is from 0 to 3, with a total possible score of 21, where the higher
the score, the poorer the sleep quality.

GSRS

The GSRS is mainly used to assess the severity of
gastrointestinal symptoms within the past week. The GSRS
includes 15 common gastrointestinal symptoms, which are
divided into 5 symptom groups: reflux, abdominal pain,
indigestion, diarrhea, and constipation. In addition to assessing
the pain, soreness, and indigestion of the upper gastrointestinal
tract, stool characteristics and discomfort of the lower
gastrointestinal tract can be evaluated. Each question is scored
from 1 to 7, where the higher the score, the more severe the
symptoms.

fMRI

fMRI data will be obtained from all participants using the 3.0-T
Trio Siemens System at the Shanghai Municipal Hospital of
Traditional Chinese Medicine. Thirty-two head coils will be
used for scanning. In the resting state BOLD signal acquisition
single excitation gradient echo-plane imaging sequence, the
participants will be scanned using the following parameters:
repetition time (TR)=1900 milliseconds; effective echo time
(TE)=2.93 milliseconds; sagittal slices=188;

thickness/skip=1.2/0.6 mm; field of view (FOV)=256×256 mm2;

matrix=240×256 mm2; voxel size=1.0×1.0×1.0; phase encoding
direction=A>>P; and flip angle (FA)=90°. The participants will
be asked to close their eyes, rest for 10 min, and not think about
anything before the scan. The participants will be instructed to
not move their heads during data collection. The 2 groups of
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participants will be tested before and after the experiment. Based
on the results of previous studies, we speculated that the brain

regions that may be activated include the temporal lobe, frontal
lobe, and parietal lobe, which are shown in Figure 3.

Figure 3. Based on the results of the previous data, we speculated that the brain regions that may be activated include the temporal lobe, the frontal
lobe, and the parietal lobe.

Gut Microbiota

For stool specimen collection, we will collect approximately 5
g of fecal specimen per research participant within 1 week of
enrollment. The sample will be placed in a 40-mL sterile fecal
drying box, immediately sealed, and numbered, before
transporting it in a heat preservation box with an ice pack within
1 h of collection and storing it in a refrigerator at –80°C. The
samples will be sent for inspection after all of the specimens
have been collected. Approximately 200-300 mg of stool
specimens will be extracted using the stool FastDNA kit (MP
Bio), and the 16S rRNA gene will be amplified with specific
primers (16S V4: 515F-806R). All polymerase chain reactions
will be performed using Phusio high-fidelity PCR Master Mix
(New England Biolabs), and the library will be sequenced on
the Illumina HiSeq 2500 platform. The 16S rRNA sequencing

data will be analyzed using the Quantitative Insights into
Microbial Ecology platform quantitative analysis (version 1.9.1;
Majorbio Inc), and we will select operating taxonomic units
with a similarity threshold of 97%. We will use the serial
number standard corresponding to the sample with the least
sequence to normalize the abundant information of operating
taxonomic units. For each representative sequence, the
classification information is marked according to the GreenGene
database of the RDP classifier algorithm.

Statistical Analysis
SPSS (version 25.0; SPSS Inc Chicago) will be used for
statistical analysis. The baseline characteristics of patients in
each group will be analyzed descriptively. All numerical data
will be expressed as the average value, X̄ (SD). Quantitative
data that do not fit a normal distribution will be expressed as
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the median (IQR). In all analyses, statistical significance will
be set as a 2-tailed P<.05. For the primary outcome, CFS scores
will be assessed using a linear mixed-effects model with time
and group interaction effects. Bonferroni correction will be used
to account for multiple comparisons.

For fMRI analysis, we will select the largest peak coordinate
of the brain area with a difference after amplitude of low
frequency fluctuations analysis, save the block where the peak
coordinate is located as the mask as the region of interest, and
count the difference in the functional connection density
between the region of interest and the whole brain. The specific
process is to make a functional connection between the seed
area (amplitude of low frequency fluctuation difference brain
area) and all voxels of the whole brain. Each voxel will be given
a correlation value, and the normal distribution z scores of the
2 sets of images will be obtained using Fisher transformation,
(where r is the correlation coefficient):

That is, the functional connectivity density average image.
Two-sample 2-tailed t test will be performed between the
groups, and a paired t test was performed within the groups. P
values less than .05 will be taken to indicate statistical
significance and the brain regions will be corrected by FWE,
while XJVIEW will be used to present the results.

Adverse Events
All participation in this study will be entirely voluntary, and all
participants will be required to sign a written informed consent,
including their rights and possible benefits and risks. Participants
can refuse to participate in the study or withdraw from the study
at any time during the study. If participants choose to withdraw
from this study, they will not be affected, and they will not be
discriminated or retaliated against.

Adverse events (AEs) can be any adverse and insignificant
experimental results, symptoms, or research-related diseases
[54]. Most studies have shown that Qigong treatment is a
relatively safe method, with no serious AEs reported [55-57].
If AEs occur, they are defined as any damage caused by the
intervention, such as headache, dizziness, chest tightness, heart
palpitations, muscle aches, neurasthenia, and psychological
stress. Regardless of whether it is related to treatment, the
affiliated doctor of the Shanghai Municipal Hospital of
Traditional Chinese Medicine will be notified on time and the
AE will be recorded on the case report form. The doctor will
make a corresponding judgment and start treatment. If serious
AEs occur, the investigator will report those to the main
investigator and the ethics committee to determine whether the
participant should be withdrawn from the study and treatment.
The study will be suspended for further instructions if necessary.
The researchers will do their best to prevent and deal with
possible damages caused by this research. If the expert
committee believes that AEs are related to Qigong treatment,
the research team will provide treatment costs and corresponding
financial compensation for damages related to the trial.

Confidentiality
To protect confidentiality, all participants will be classified by
unique codes instead of names. The identity information of all
participants will be kept confidential such that only the
researchers will be allowed access to it. Following completion
of the study, the participants’ data will be securely locked for
2 years and then destroyed under the protection of the
management department. Copies of the participants’ feces and
blood will be stored for 2 years with the participants’ consent.

Quality Control
Qigong intervention plans and operating standards refer to the
relevant content of the nationally compiled textbook for higher
education in traditional Chinese medicine and make standard
videos. Quality control will be conducted under the supervision
of an independent steering committee, comprising investigators
with experience in Qigong clinical trials, statistical experts, and
experts in exercise and AEs, to eliminate potential bias and
ensure the quality of the trial. The steering committee will be
responsible for monitoring the data, identifying problems,
reviewing the data collected, and controlling for bias. All
instructors and evaluators must be certified to have been
teaching Qigong or psychology for at least 5 years and must
undergo a standardized training program conducted by a
nationally recognized academic expert with at least 10 years of
experience in Qigong training before the start of the trial. The
training program shall be conducted in strict accordance with
the PLWNT protocol, including PLWNT forms, principles,
breathing techniques, concentration, and CFS precautions. Two
groups will be conducted simultaneously, with a minimum of
10 people in each group, to avoid variations in the severity of
CFS due to the season and weather. Participants must upload
photos or videos of their home practice the remaining 6 days
of the week to provide feedback to the instructor and will be
encouraged via the WeChat app to complete their daily Qigong
practice. The participants will not be assigned additional
exercises during the study to maintain consistency in individual
PLWNT strengths. At the time of enrollment, patients will
undergo a 3-day training and stimulation calibration by wearing
a morcellation stimulation glove. The average amount of
abdominal stimulation for the first 8 rubbings will be 0.5 (SD
0.1) kg, and the strength of the stimulation will be monitored
in real time using LABVIEW2017 software, so that the patients
can feel the amount of stimulation. If necessary, the Qigong
instructor will adjust the number and range of PLWNT
movements to achieve the intended intensity.

Follow-Up
After the study, the participants will resume their original life
in unsupervised mode, but they will need to record daily exercise
or physical activity information and send this information to
the researchers by email every day. The researchers will gather
the participants once a week to discuss CFS-related issues and
detailed follow-up actions. They will also give gifts such as
traditional Chinese medicine sachets, exercise clothing, and
pain patches to thank the participants and increase their
enthusiasm for follow-up. All indicators will be reassessed at
8 weeks after the end of the trial to determine the long-term
efficacy.
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Ethical Considerations
This study will be conducted in accordance with the Declaration
of Helsinki and the International Code of Ethics for Biomedical
Research Involving Human Subjects. The study was approved
in March 2022 by the Ethics Committee of Shanghai Municipal
Hospital of Traditional Chinese Medicine (Ethics Approval
Number 2022SHL-KY-05) and registered in the China Clinical
Trials Registry (ChiCTR2200061229). Informed consent will
be obtained before enrollment. Before consent seeking, we will
introduce the study and explain its purpose. The study data will
be anonymized. At the end of the study, A set of Tai Chi
clothing for practicing Qigong is provided for free.

Results

The study was approved in March 2022 by the ethics committee
of Shanghai Municipal Hospital of Traditional Chinese Medicine
(Ethics Approval Number 2022SHL-KY-05). Recruitment
started in July 2022. The intervention is scheduled to be
completed in December 2024. Data collection will be completed
by the end of January 2025. Over the 3-year recruitment period,
208 participants will be recruited. Data management is still in
progress; therefore, data analysis has yet to be performed.

Discussion

CFS is a complex multisystem disease with unknown etiology.
Compared with healthy individuals, individuals with CFS exhibit
altered emotion regulation, somatic and sensory processing,
and motor control activities [58]. Recommended drug therapy
can only partially relieve fatigue and may aggravate other
symptoms. Qigong therapy is a mild, low-intensity, mind-body
aerobic exercise that emphasizes a combination of physical
posture, breathing concentration, and mental concentration,
which is a relatively safe and more effective treatment for CFS
than other treatments [59]. In recent years, increasing research
has been conducted on Qigong for the improvement of the
digestive system, endocrine system, and so on [60,61].
Therefore, the aim of this study is to evaluate the efficacy of
PLWNT on fatigue, insomnia, anxiety, and gastrointestinal
symptoms in patients with CFS and fully explore the
mechanisms of brain-gut regulation in the context of CFS.

PLWNT includes several physical and mental exercise methods.
The National Institutes of Health considers it a mobile
meditation. The abdominal technique included in PLWNT
involves the use of meridians and collaterals to regulate organs
[62]. The whole process directly massages and stretches the
internal organs to stimulate the nerve receptors on the
gastrointestinal and mesentery. The PLWNT also focuses on
the influence of the direction of the abdomen on the inherent
movement of the large and small intestines, stimulates the nerve
conduction pathway and the nerve-emotion pathway, and
strengthens the connection between the digestive system and
the cranial nerves to improve the sleep and gastrointestinal
symptoms of patients with CFS, with the help of the heat of
friction between the palms, it warms the spleen and yang, assists
the righteous qi, promotes the circulation of qi and blood in the
whole body, strengthens the interaction between the brain and
the intestines, enhances the static strength of muscles,

coordinates the autonomic nervous system, and increases blood
circulation to the heart, which alleviates fatigue and sleep
disturbance and improves the quality of life of patients with
CFS [63,64]. In our previous study, PLWNT was found to
alleviate fatigue and improve the quality of life of patients with
CFS [39]. However, to date, there has been no study on the
regulation of CFS fatigue, insomnia, anxiety, and gastrointestinal
symptoms by PLWNT Qigong from the perspective of brain-gut
regulation.

Regarding the brain-gut regulation mechanism of PLWNT
intervention in CFS, various hypotheses have been proposed to
explain the interaction between the gut and brain, but special
attention has been paid to imaging of neuropeptides,
inflammatory mediators, intestinal microbiota, and brain
function [65,66]. Increasing evidence shows that the diversity
of intestinal flora is essential not only for the health of the
intestine but also for the general physiological functions of other
organs, especially the brain [67,68]. A recent study found
differences in the composition and function of the gut microbiota
between patients with CFS and healthy controls [69,70]. In
addition, previous fMRI studies have confirmed that the brain
network structure and connectivity of patients with CFS are
abnormal [71,72] and the changes in the composition profile of
the intestinal flora are related to changes in the cingulate and
cerebellum signals involved in brain activity [73]. Several
studies related to the influence of Qigong exercise on the
structural characteristics of intestinal flora have shown that
Qigong can substantially increase the diversity of intestinal flora
and the content of beneficial bacteria [74,75]. Qigong can also
relieve sleep, anxiety, and depression symptoms, while its
beneficial effect on gastrointestinal function may be related to
brain function connection and central nervous brain area
response [76]. Combining neuroimaging and intestinal
microbiology analysis, exploring the brain-gut regulation
mechanism of CFS treatment represents a novel research
direction In this study, we will use fMRI to analyze the
functional connectivity density of patients with CFS and its
relationship with intestinal flora to explore changes in brain and
bowel activity. In addition, the MFI-20, PSQI, HADS, and
GSRS will be used to explore the changes in fatigue, sleep,
mental, and gastrointestinal symptoms before and after PLWNT
intervention. The benefits of PLWNT have been reported
previously; however, most studies only assessed self-reported
symptoms by patients. Therefore, in this study, we aimed to
explore the efficacy and safety of PLWNT for treating CFS
from the objective perspective of brain-gut regulation, with the
aim of providing high-quality treatment options and optimized
guidance for patients with CFS.

First, ideally, patients should be unaware of their group
assignment, but this is difficult to achieve in nondrug trials, so
psychological effects may inevitably occur. However, we will
endeavor to ensure that laboratory technicians, data managers,
and statisticians are aware of patient recruitment and processing.
Second, this study will include patients between the ages of 20
and 60 years; therefore, the results cannot be generalized to
adults older than 60 years. Future studies will use interventions
that control for all nonspecific factors to better understand the
specific efficacy of PLWNT.
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PLWNT is easy to learn and self-manage and is not limited by
time and space. If PLWNT can improve the clinical symptoms
of insomnia, anxiety, and gastrointestinal discomfort in patients
with CFS, it should be promoted in the community in the future.

The findings of this study will help determine whether PLWNT
has a better effect than CBT for treating patients with CFS and
will provide more secure, more effective CFS treatments.

Acknowledgments
The authors are grateful to Guanwu Li for advice relating to the analysis and thanks are due to Ruiping Wang for guidance. The
authors also would like to thank Prof Min Fang from the Shanghai University of Traditional Chinese Medicine for proofreading
the manuscript. This work was supported by the National Natural Science Foundation of China (grants 82105038 and 82374610),
the National Key Technology R&D Program of China (grant 2017YFC1703301), and Future Plan for Traditional Chinese Medicine
Inheritance and Development of Shanghai Municipal Hospital of Traditional Chinese Medicine (WLJH2021ZY-ZYY011;
WLJH2021ZY-GZS007). The funding sources were not involved in study recruitment, data processing, and publication of papers.

Data Availability
Data sharing is not applicable to this article as no data sets were generated or analyzed during this study.

Authors' Contributions
The project was conceived and designed by all the authors. FX performed the search. FY and JX contributed to the data analysis
and interpretation of FX, and the manuscript draft was revised by all coauthors. All authors approved the final version of the
manuscript and agree to be accountable for all aspects of the work. FY and JX are co-corresponding authors. JX can be reached
at xjt@fudan.edu.cn.

Conflicts of Interest
None declared.

References

1. Sapra A, Bhandari P. Chronic fatigue syndrome. In: StatPearls. Treasure Island (FL). StatPearls Publishing LLC; 2021. .
2. Giloteaux L, Goodrich JK, Walters WA, Levine SM, Ley RE, Hanson MR. Reduced diversity and altered composition of

the gut microbiome in individuals with myalgic encephalomyelitis/chronic fatigue syndrome. Microbiome. Jun 23, 2016;4
(1):30. [FREE Full text] [doi: 10.1186/s40168-016-0171-4] [Medline: 27338587]

3. Lim EJ, Ahn YC, Jang ES, Lee SW, Lee SH, Son CG. Systematic review and meta-analysis of the prevalence of chronic
fatigue syndrome/myalgic encephalomyelitis (CFS/ME). J Transl Med. Feb 24, 2020;18 (1):100. [FREE Full text] [doi:
10.1186/s12967-020-02269-0] [Medline: 32093722]

4. Cairns R, Hotopf M. A systematic review describing the prognosis of chronic fatigue syndrome. Occup Med (Lond). Jan
2005;55 (1):20-31. [FREE Full text] [doi: 10.1093/occmed/kqi013] [Medline: 15699087]

5. Collin SM, Bakken IJ, Nazareth I, Crawley E, White PD. Health care resource use by patients before and after a diagnosis
of chronic fatigue syndrome (CFS/ME): a clinical practice research datalink study. BMC Fam Pract. May 05, 2017;18
(1):60. [FREE Full text] [doi: 10.1186/s12875-017-0635-z] [Medline: 28476151]

6. Faro M, Sàez-Francás N, Castro-Marrero J, Aliste L, Fernández de Sevilla T, Alegre J. Gender differences in chronic fatigue
syndrome. Reumatol Clin. 2016;12 (2):72-77. [FREE Full text] [doi: 10.1016/j.reuma.2015.05.007] [Medline: 26190206]

7. Iacob E, Light AR, Donaldson GW, Okifuji A, Hughen RW, White AT, et al. Gene expression factor analysis to differentiate
pathways linked to fibromyalgia, chronic fatigue syndrome, and depression in a diverse patient sample. Arthritis Care Res
(Hoboken). Jan 2016;68 (1):132-140. [FREE Full text] [doi: 10.1002/acr.22639] [Medline: 26097208]

8. Loades ME, Stallard P, Morris R, Kessler D, Crawley E. Do adolescents with chronic fatigue syndrome (CFS/ME) and
co-morbid anxiety and/or depressive symptoms think differently to those who do not have co-morbid psychopathology? J
Affect Disord. Sep 01, 2020;274:752-758. [FREE Full text] [doi: 10.1016/j.jad.2020.05.113] [Medline: 32664011]

9. Clayton EW. Beyond myalgic encephalomyelitis/chronic fatigue syndrome: an IOM report on redefining an illness. JAMA.
Mar 17, 2015;313 (11):1101-1102. [doi: 10.1001/jama.2015.1346] [Medline: 25668027]

10. Marx P, Antal P, Bolgar B, Bagdy G, Deakin B, Juhasz G. Comorbidities in the diseasome are more apparent than real:
What Bayesian filtering reveals about the comorbidities of depression. PLoS Comput Biol. Jun 2017;13 (6):e1005487.
[FREE Full text] [doi: 10.1371/journal.pcbi.1005487] [Medline: 28644851]

11. Riedl A, Schmidtmann M, Stengel A, Goebel M, Wisser AS, Klapp BF, et al. Somatic comorbidities of irritable bowel
syndrome: a systematic analysis. J Psychosom Res. Jun 2008;64 (6):573-582. [doi: 10.1016/j.jpsychores.2008.02.021]
[Medline: 18501257]

12. Jones JF, Nisenbaum R, Reeves WC. Medication use by persons with chronic fatigue syndrome: results of a randomized
telephone survey in Wichita, Kansas. Health Qual Life Outcomes. Dec 02, 2003;1:74. [FREE Full text] [doi:
10.1186/1477-7525-1-74] [Medline: 14651754]

JMIR Res Protoc 2024 | vol. 13 | e53347 | p. 10https://www.researchprotocols.org/2024/1/e53347
(page number not for citation purposes)

Xie et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://microbiomejournal.biomedcentral.com/articles/10.1186/s40168-016-0171-4
http://dx.doi.org/10.1186/s40168-016-0171-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27338587&dopt=Abstract
https://translational-medicine.biomedcentral.com/articles/10.1186/s12967-020-02269-0
http://dx.doi.org/10.1186/s12967-020-02269-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32093722&dopt=Abstract
https://watermark.silverchair.com/kqi013.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAA1IwggNOBgkqhkiG9w0BBwagggM_MIIDOwIBADCCAzQGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQM--ak824TWyKWBEaJAgEQgIIDBcVLMJzDPmO7lNwCJ8egODkxatcgIlrB4easHB1mYTVgU8TuIZDSenA5bAfkZdbMlftIvxoCJQLzyp8kQ-uIpHPvRVBGGNTC_W0E0CjKlxx1csSTjxHJmjpwJfwrO5vBo3afCkv3_rWZ13Wb7-vKAiBbOZlg2hqBlmuSSJrHvAM4oV--qXWaGnZ14vwc8XvFrqFmpvA2OhSJFMXg-KB9_vtGCUU-EsbjiADu_eJvPqe37aDWr-z-26i2YBstLwSyycWrsPXg0f0BO_ap77LkBs6G4XuKH9aZsozYcwE4EJgeodAtaftj68qy3m-ocw0Lsk7F-TL1oZkU0_6mpi4aNcfpuMLGQTKgi2M01r3fgbrIpSNzmQMV62cJQ4UUzStTsbh7aqnu0kpYuOYvHlq78lH4a4ADuGSvr_QHFPLsS4obwt5WwurGXf0jEcgnQ5znxBbncx-wjThwbfxjQP4ineYYZdVTi40c4oF2jU9VXggshrZi85H_zg6U-H4tmVk1fr--nvxA9OlpAwpGjxwtk-9l6HCQFnJ6YX8KRog9ayIEwZEQGk1kRhNI0RG5EeqGeTtYmB5npo_93cUzd5MYuzYCgiuiJ12rSRm6ViAsgM58BTgvVHIRQ0h1-FgVqMY5l-OpNqQfftluVfBf1YrV7n3Ae-y24Gcp_5bAJjX6qJjKdJbnw9VFa1py-IJ4TyTnBBwZpZ044RdPdfJZAPzkgY1b3VSawaTJfKDuMqntp1ftxIdwuH-L7xEModjy6w5Hj0S-u4bMpmqmW_r38waaJ6FUSih3fyHxKD-OqDssWZ5yA2c9MlQnQywDT6EWxx4OPKrhvwVcZF4-1RpYX7gzKAzMlQu_gZ29T5-J0gituHfXBYhfFZRKUL5EvMvH2GOMkv4P7v9uz7iCcxZpFOLeAZztSoYoKQrHsQfazLAmedCwFX-KcdeSGbPsHbq3i2yH91IE1G1EmeNAOWkdI1dBCijapDWvTZoOSrrgjF0-pgYgfJf8ECmghz8dD6X9N4Qway_-Sttp
http://dx.doi.org/10.1093/occmed/kqi013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15699087&dopt=Abstract
https://bmcfampract.biomedcentral.com/articles/10.1186/s12875-017-0635-z
http://dx.doi.org/10.1186/s12875-017-0635-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28476151&dopt=Abstract
http://www.elsevier.es/en/linksolver/pdf/pii/S1699-258X(15)00081-9
http://dx.doi.org/10.1016/j.reuma.2015.05.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26190206&dopt=Abstract
https://europepmc.org/abstract/MED/26097208
http://dx.doi.org/10.1002/acr.22639
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26097208&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0165-0327(19)33456-1
http://dx.doi.org/10.1016/j.jad.2020.05.113
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32664011&dopt=Abstract
http://dx.doi.org/10.1001/jama.2015.1346
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25668027&dopt=Abstract
https://dx.plos.org/10.1371/journal.pcbi.1005487
http://dx.doi.org/10.1371/journal.pcbi.1005487
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28644851&dopt=Abstract
http://dx.doi.org/10.1016/j.jpsychores.2008.02.021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18501257&dopt=Abstract
https://hqlo.biomedcentral.com/articles/10.1186/1477-7525-1-74
http://dx.doi.org/10.1186/1477-7525-1-74
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14651754&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


13. Agmon-Levin N, Zafrir Y, Kivity S, Balofsky A, Amital H, Shoenfeld Y. Chronic fatigue syndrome and fibromyalgia
following immunization with the hepatitis B vaccine: another angle of the 'autoimmune (auto-inflammatory) syndrome
induced by adjuvants' (ASIA). Immunol Res. Dec 2014;60 (2-3):376-383. [doi: 10.1007/s12026-014-8604-2] [Medline:
25427994]

14. Wallis A, Ball M, McKechnie S, Butt H, Lewis DP, Bruck D. Examining clinical similarities between myalgic
encephalomyelitis/chronic fatigue syndrome and D-lactic acidosis: a systematic review. J Transl Med. Jun 07, 2017;15
(1):129. [FREE Full text] [doi: 10.1186/s12967-017-1229-1] [Medline: 28592308]

15. Wallis A, Ball M, Butt H, Lewis DP, McKechnie S, Paull P, et al. Open-label pilot for treatment targeting gut dysbiosis in
myalgic encephalomyelitis/chronic fatigue syndrome: neuropsychological symptoms and sex comparisons. J Transl Med.
Feb 06, 2018;16 (1):24. [FREE Full text] [doi: 10.1186/s12967-018-1392-z] [Medline: 29409505]

16. Baxter H, Speight N, Weir W. Life-threatening malnutrition in very severe ME/CFS. Healthcare (Basel). Apr 14, 2021;9
(4):459. [FREE Full text] [doi: 10.3390/healthcare9040459] [Medline: 33919671]

17. Venturini L, Bacchi S, Capelli E, Lorusso L, Ricevuti G, Cusa C. Modification of immunological parameters, oxidative
stress markers, mood symptoms, and well-being status in CFS patients after probiotic intake: observations from a pilot
study. Oxid Med Cell Longev. 2019;2019:1684198. [FREE Full text] [doi: 10.1155/2019/1684198] [Medline: 31871540]

18. Drossman DA, Tack J, Ford AC, Szigethy E, Törnblom H, Van Oudenhove L. Neuromodulators for functional gastrointestinal
disorders (disorders of gut-brain interaction): A Rome Foundation Working Team report. Gastroenterology. Mar 2018;154
(4):1140-1171.e1. [FREE Full text] [doi: 10.1053/j.gastro.2017.11.279] [Medline: 29274869]

19. Hua ZY, Li HM, Sun JH, Huo HR, Li XQ, Huang LQ, et al. [Effect of fresh Gastrodia elata on gut microbiota in mice].
Zhongguo Zhong Yao Za Zhi. Mar 2019;44 (5):1004-1009. [doi: 10.19540/j.cnki.cjcmm.2019.0018] [Medline: 30989862]

20. Cryan JF, Dinan TG. Mind-altering microorganisms: the impact of the gut microbiota on brain and behaviour. Nat Rev
Neurosci. Oct 2012;13 (10):701-712. [doi: 10.1038/nrn3346] [Medline: 22968153]

21. Morais LH, Schreiber HL, Mazmanian SK. The gut microbiota-brain axis in behaviour and brain disorders. Nat Rev
Microbiol. Apr 2021;19 (4):241-255. [doi: 10.1038/s41579-020-00460-0] [Medline: 33093662]

22. Kia S, Choy E. Update on Treatment Guideline in Fibromyalgia Syndrome with Focus on Pharmacology. Biomedicines.
May 08, 2017;5 (2):20. [FREE Full text] [doi: 10.3390/biomedicines5020020] [Medline: 28536363]

23. White PD, Goldsmith KA, Johnson AL, Potts L, Walwyn R, DeCesare JC, et al. PACE trial management group. Comparison
of adaptive pacing therapy, cognitive behaviour therapy, graded exercise therapy, and specialist medical care for chronic
fatigue syndrome (PACE): a randomised trial. Lancet. Mar 05, 2011;377 (9768):823-836. [FREE Full text] [doi:
10.1016/S0140-6736(11)60096-2] [Medline: 21334061]

24. Wilshire CE, Kindlon T, Courtney R, Matthees A, Tuller D, Geraghty K, et al. Rethinking the treatment of chronic fatigue
syndrome-a reanalysis and evaluation of findings from a recent major trial of graded exercise and CBT. BMC Psychol.
Mar 22, 2018;6 (1):6. [FREE Full text] [doi: 10.1186/s40359-018-0218-3] [Medline: 29562932]

25. Chambers D, Bagnall AM, Hempel S, Forbes C. Interventions for the treatment, management and rehabilitation of patients
with chronic fatigue syndrome/myalgic encephalomyelitis: an updated systematic review. J R Soc Med. Oct 2006;99
(10):506-520. [FREE Full text] [doi: 10.1177/014107680609901012] [Medline: 17021301]

26. Costa RJS, Snipe RMJ, Kitic CM, Gibson PR. Systematic review: exercise-induced gastrointestinal syndrome-implications
for health and intestinal disease. Aliment Pharmacol Ther. Aug 2017;46 (3):246-265. [FREE Full text] [doi:
10.1111/apt.14157] [Medline: 28589631]

27. Mearin F, Ciriza C, Mínguez M, Rey E, Mascort JJ, Peña E, et al. Clinical Practice Guideline: Irritable bowel syndrome
with constipation and functional constipation in the adult. Rev Esp Enferm Dig. Jun 2016;108 (6):332-363. [FREE Full
text] [doi: 10.17235/reed.2016.4389/2016] [Medline: 27230827]

28. McCaffrey R, Fowler NL. Qigong practice: a pathway to health and healing. Holist Nurs Pract. 2003;17 (2):110-116. [doi:
10.1097/00004650-200303000-00006] [Medline: 12701998]

29. Shi X. Yannian nine turn method shallow explanation. Wudang. 2013;5:59. [FREE Full text]
30. Sinclair M. The use of abdominal massage to treat chronic constipation. J Bodyw Mov Ther. Oct 2011;15 (4):436-445.

[doi: 10.1016/j.jbmt.2010.07.007] [Medline: 21943617]
31. Lamb CA, Kennedy NA, Raine T, Hendy PA, Smith PJ, Limdi JK, IBD guidelines eDelphi consensus group; et al. British

Society of Gastroenterology consensus guidelines on the management of inflammatory bowel disease in adults. Gut. Dec
2019;68 (Suppl 3):s1-s106. [FREE Full text] [doi: 10.1136/gutjnl-2019-318484] [Medline: 31562236]

32. Birimoglu Okuyan C, Bilgili N. Effect of abdominal massage on constipation and quality of life in older adults: A randomized
controlled trial. Complement Ther Med. Dec 2019;47:102219. [doi: 10.1016/j.ctim.2019.102219] [Medline: 31780015]

33. Coggrave M, Norton C, Cody JD. Management of faecal incontinence and constipation in adults with central neurological
diseases. Cochrane Database Syst Rev. Jan 13, 2014;2014 (1):CD002115. [FREE Full text] [doi:
10.1002/14651858.CD002115.pub5] [Medline: 24420006]

34. Matos LC, Sousa CM, Gonçalves M, Gabriel J, Machado J, Greten HJ. Qigong as a traditional vegetative biofeedback
therapy: long-term conditioning of physiological mind-body effects. Biomed Res Int. 2015;2015:531789. [FREE Full text]
[doi: 10.1155/2015/531789] [Medline: 26137485]

JMIR Res Protoc 2024 | vol. 13 | e53347 | p. 11https://www.researchprotocols.org/2024/1/e53347
(page number not for citation purposes)

Xie et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://dx.doi.org/10.1007/s12026-014-8604-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25427994&dopt=Abstract
https://translational-medicine.biomedcentral.com/articles/10.1186/s12967-017-1229-1
http://dx.doi.org/10.1186/s12967-017-1229-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28592308&dopt=Abstract
https://translational-medicine.biomedcentral.com/articles/10.1186/s12967-018-1392-z
http://dx.doi.org/10.1186/s12967-018-1392-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29409505&dopt=Abstract
https://www.mdpi.com/resolver?pii=healthcare9040459
http://dx.doi.org/10.3390/healthcare9040459
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33919671&dopt=Abstract
https://doi.org/10.1155/2019/1684198
http://dx.doi.org/10.1155/2019/1684198
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31871540&dopt=Abstract
https://www.gastrojournal.org/article/S0016-5085(17)36718-5/fulltext?referrer=https%3A%2F%2Fpubmed.ncbi.nlm.nih.gov%2F
http://dx.doi.org/10.1053/j.gastro.2017.11.279
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29274869&dopt=Abstract
http://dx.doi.org/10.19540/j.cnki.cjcmm.2019.0018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30989862&dopt=Abstract
http://dx.doi.org/10.1038/nrn3346
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22968153&dopt=Abstract
http://dx.doi.org/10.1038/s41579-020-00460-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33093662&dopt=Abstract
https://www.mdpi.com/resolver?pii=biomedicines5020020
http://dx.doi.org/10.3390/biomedicines5020020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28536363&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0140-6736(11)60096-2
http://dx.doi.org/10.1016/S0140-6736(11)60096-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21334061&dopt=Abstract
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-018-0218-3
http://dx.doi.org/10.1186/s40359-018-0218-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29562932&dopt=Abstract
https://europepmc.org/abstract/MED/17021301
http://dx.doi.org/10.1177/014107680609901012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17021301&dopt=Abstract
https://onlinelibrary.wiley.com/doi/10.1111/apt.14157
http://dx.doi.org/10.1111/apt.14157
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28589631&dopt=Abstract
https://online.reed.es/Revistas/REED_2016_108_6/Contenido/pdf/vol108num6_en_7.pdf
https://online.reed.es/Revistas/REED_2016_108_6/Contenido/pdf/vol108num6_en_7.pdf
http://dx.doi.org/10.17235/reed.2016.4389/2016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27230827&dopt=Abstract
http://dx.doi.org/10.1097/00004650-200303000-00006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12701998&dopt=Abstract
https://kns.cnki.net/kcms2/article/abstract?v=mRajgomPiinpOrWlyNg92XABiWfw1ga5lKwCKip9g_8_uKjqjDI_GeYdPgERln1VDEIsupNGSuCMn5MlQmQFh4IVaAeg0HHH54to9dxyPglbdCUYoisnuyhXEgPacYbAzwslPpX00UQ=&uniplatform=NZKPT&language=CHS
http://dx.doi.org/10.1016/j.jbmt.2010.07.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21943617&dopt=Abstract
http://gut.bmj.com/lookup/pmidlookup?view=long&pmid=31562236
http://dx.doi.org/10.1136/gutjnl-2019-318484
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31562236&dopt=Abstract
http://dx.doi.org/10.1016/j.ctim.2019.102219
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31780015&dopt=Abstract
https://europepmc.org/abstract/MED/24420006
http://dx.doi.org/10.1002/14651858.CD002115.pub5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24420006&dopt=Abstract
https://doi.org/10.1155/2015/531789
http://dx.doi.org/10.1155/2015/531789
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26137485&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


35. Vera FM, Manzaneque JM, Rodríguez FM, Bendayan R, Fernández N, Alonso A. Acute effects on the counts of innate
and adaptive immune response cells after 1 month of Taoist Qigong practice. Int J Behav Med. Apr 2016;23 (2):198-203.
[doi: 10.1007/s12529-015-9509-8] [Medline: 26370102]

36. Tsang HWH, Tsang WWN, Jones AYM, Fung KMT, Chan AHL, Chan EP, et al. Psycho-physical and neurophysiological
effects of qigong on depressed elders with chronic illness. Aging Ment Health. 2013;17 (3):336-348. [doi:
10.1080/13607863.2012.732035] [Medline: 23072658]

37. Vergeer I, Bennie JA, Charity MJ, Harvey JT, van Uffelen JGZ, Biddle SJH, et al. Participation trends in holistic movement
practices: a 10-year comparison of yoga/Pilates and t'ai chi/qigong use among a national sample of 195,926 Australians.
BMC Complement Altern Med. Jun 06, 2017;17 (1):296. [FREE Full text] [doi: 10.1186/s12906-017-1800-6] [Medline:
28587599]

38. Zheng G, Lan X, Li M, Ling K, Lin H, Chen L, et al. The effectiveness of Tai Chi on the physical and psychological
well-being of college students: a study protocol for a randomized controlled trial. Trials. Apr 17, 2014;15:129. [FREE Full
text] [doi: 10.1186/1745-6215-15-129] [Medline: 24742146]

39. Xie F, Wang W, Guan C, Cheng ZJ, Zhou W, Yao F. Clinical study on the effect of extended nine-turn method on fatigue
and quality of life in patients with chronic fatigue syndrome. Shi Zhen Guoyi Sinopharm. 2020;31 (12):5. [FREE Full text]

40. Van Den Houte M, Bogaerts K, Van Diest I, De Bie J, Persoons P, Van Oudenhove L, et al. Inducing somatic symptoms
in functional syndrome patients: effects of manipulating state negative affect. Psychosom Med. 2017;79 (9):1000-1007.
[doi: 10.1097/PSY.0000000000000527] [Medline: 28914723]

41. Galland L. The gut microbiome and the brain. J Med Food. Dec 2014;17 (12):1261-1272. [FREE Full text] [doi:
10.1089/jmf.2014.7000] [Medline: 25402818]

42. Morris G, Stubbs B, Köhler CA, Walder K, Slyepchenko A, Berk M, et al. The putative role of oxidative stress and
inflammation in the pathophysiology of sleep dysfunction across neuropsychiatric disorders: Focus on chronic fatigue
syndrome, bipolar disorder and multiple sclerosis. Sleep Med Rev. Oct 2018;41:255-265. [FREE Full text] [doi:
10.1016/j.smrv.2018.03.007] [Medline: 29759891]

43. Varesi A, Deumer US, Ananth S, Ricevuti G. The emerging role of gut microbiota in myalgic encephalomyelitis/chronic
fatigue syndrome (ME/CFS): current evidence and potential therapeutic applications. J Clin Med. Oct 29, 2021;10 (21):5077.
[FREE Full text] [doi: 10.3390/jcm10215077] [Medline: 34768601]

44. Chan AW, Tetzlaff JM, Gøtzsche PC, Altman DG, Mann H, Berlin JA, et al. SPIRIT 2013 explanation and elaboration:
guidance for protocols of clinical trials. BMJ. Jan 08, 2013;346:e7586. [FREE Full text] [doi: 10.1136/bmj.e7586] [Medline:
23303884]

45. No authors listed. UK Moves to revise guidelines for treatment of chronic fatigue syndrome. Am J Nurs. Mar 01, 2021;121
(3):16. [FREE Full text] [doi: 10.1097/01.NAJ.0000737248.67484.2e] [Medline: 33624998]

46. Liszka H. NICE (National Institute for Health and Care Excellence) recommendations in the treatment of osteoarthritis.
In: J EBM. London. National Institute for Health and Care Excellence (NICE); Mar 31, 2020;121-126.

47. Xie F, You Y, Guan C, Xu J, Yao F. The Qigong of Prolong Life With Nine Turn Method relieve fatigue, sleep, anxiety
and depression in patients with chronic fatigue syndrome: a randomized controlled clinical study. Front Med (Lausanne).
2022;9:828414. [FREE Full text] [doi: 10.3389/fmed.2022.828414] [Medline: 35847786]

48. Moher D, Schulz KF, Altman DG, CONSORT Group. The CONSORT statement: revised recommendations for improving
the quality of reports of parallel-group randomised trials. Clin Oral Investig. Mar 2003;7 (1):2-7. [doi:
10.1007/s00784-002-0188-x] [Medline: 12673431]

49. MacPherson H, White A, Cummings M, Jobst K, Rose K, Niemtzow R, et al. STandards for Reporting Interventions in
Controlled Trails of Acupuncture. Standards for reporting interventions in controlled trials of acupuncture: The STRICTA
recommendations. STandards for Reporting Interventions in Controlled Trails of Acupuncture. Acupunct Med. Mar 2002;20
(1):22-25. [doi: 10.1136/aim.20.1.22] [Medline: 11926601]

50. Xie F, Guan C, Cheng Z, Yao F, You Y. Effects of the prolong life with nine turn method (Yan Nian Jiu Zhuan) Qigong
on patients with chronic fatigue syndrome: study protocol for a randomized controlled trial. Ann Palliat Med. Sep 2020;9
(5):3571-3583. [FREE Full text] [doi: 10.21037/apm-19-461] [Medline: 32787361]

51. Smets EM, Garssen B, Bonke B, De Haes JC. The Multidimensional Fatigue Inventory (MFI) psychometric qualities of
an instrument to assess fatigue. J Psychosom Res. Apr 1995;39 (3):315-325. [doi: 10.1016/0022-3999(94)00125-o] [Medline:
7636775]

52. Bjelland I, Dahl AA, Haug TT, Neckelmann D. The validity of the Hospital Anxiety and Depression Scale. An updated
literature review. J Psychosom Res. Feb 2002;52 (2):69-77. [doi: 10.1016/s0022-3999(01)00296-3] [Medline: 11832252]

53. Buysse DJ, Reynolds CF, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh Sleep Quality Index: a new instrument for
psychiatric practice and research. Psychiatry Res. May 1989;28 (2):193-213. [doi: 10.1016/0165-1781(89)90047-4] [Medline:
2748771]

54. Jagim AR, Harty PS, Fischer KM, Kerksick CM, Erickson JL. Adverse events reported to the United States Food and Drug
Administration related to caffeine-containing products. Mayo Clin Proc. Aug 2020;95 (8):1594-1603. [FREE Full text]
[doi: 10.1016/j.mayocp.2020.02.033] [Medline: 32753134]

JMIR Res Protoc 2024 | vol. 13 | e53347 | p. 12https://www.researchprotocols.org/2024/1/e53347
(page number not for citation purposes)

Xie et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://dx.doi.org/10.1007/s12529-015-9509-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26370102&dopt=Abstract
http://dx.doi.org/10.1080/13607863.2012.732035
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23072658&dopt=Abstract
https://bmccomplementalternmed.biomedcentral.com/articles/10.1186/s12906-017-1800-6
http://dx.doi.org/10.1186/s12906-017-1800-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28587599&dopt=Abstract
https://trialsjournal.biomedcentral.com/articles/10.1186/1745-6215-15-129
https://trialsjournal.biomedcentral.com/articles/10.1186/1745-6215-15-129
http://dx.doi.org/10.1186/1745-6215-15-129
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24742146&dopt=Abstract
https://kns.cnki.net/KXReader/Detail?invoice=IlLOT5pL5eu2H86%2FIcmlXc%2B7n6VRsMb108lH5nvkpoTFwvUl0Wr2Ys5UPSafPau2zlLx6%2FGmBGSzwMMrsVMOnLMU2kGDHnP8%2FmYsQUiPDaLrrZJXU9WRTj4DZl8e7wnqTA2gqwGW1pWngpNZEsw1NNMghs9RHgfsY9I%2B4oKUTdk%3D&DBCODE=CJFQ&FileName=SZGY202012036&TABLEName=cjfdlast2021&nonce=435B66F7B5B04A968F1B775F2B4B9FD2&TIMESTAMP=1705640325208&uid=
http://dx.doi.org/10.1097/PSY.0000000000000527
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28914723&dopt=Abstract
https://europepmc.org/abstract/MED/25402818
http://dx.doi.org/10.1089/jmf.2014.7000
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25402818&dopt=Abstract
https://core.ac.uk/reader/154424977?utm_source=linkout
http://dx.doi.org/10.1016/j.smrv.2018.03.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29759891&dopt=Abstract
https://www.mdpi.com/resolver?pii=jcm10215077
http://dx.doi.org/10.3390/jcm10215077
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34768601&dopt=Abstract
http://www.bmj.com/lookup/pmidlookup?view=long&pmid=23303884
http://dx.doi.org/10.1136/bmj.e7586
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23303884&dopt=Abstract
https://journals.lww.com/ajnonline/fulltext/2021/03000/uk_moves_to_revise_guidelines_for_treatment_of.8.aspx
http://dx.doi.org/10.1097/01.NAJ.0000737248.67484.2e
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33624998&dopt=Abstract
https://europepmc.org/abstract/MED/35847786
http://dx.doi.org/10.3389/fmed.2022.828414
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35847786&dopt=Abstract
http://dx.doi.org/10.1007/s00784-002-0188-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12673431&dopt=Abstract
http://dx.doi.org/10.1136/aim.20.1.22
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11926601&dopt=Abstract
https://doi.org/10.21037/apm-19-461
http://dx.doi.org/10.21037/apm-19-461
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32787361&dopt=Abstract
http://dx.doi.org/10.1016/0022-3999(94)00125-o
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7636775&dopt=Abstract
http://dx.doi.org/10.1016/s0022-3999(01)00296-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11832252&dopt=Abstract
http://dx.doi.org/10.1016/0165-1781(89)90047-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2748771&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0025-6196(20)30363-3
http://dx.doi.org/10.1016/j.mayocp.2020.02.033
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32753134&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


55. Marks R. Qigong and musculoskeletal pain. Curr Rheumatol Rep. Nov 16, 2019;21 (11):59. [doi: 10.1007/s11926-019-0861-6]
[Medline: 31734867]

56. van Dam K. Individual stress prevention through Qigong. Int J Environ Res Public Health. Oct 08, 2020;17 (19):7342.
[FREE Full text] [doi: 10.3390/ijerph17197342] [Medline: 33050017]

57. Lu Y, Qu HQ, Chen FY, Li XT, Cai L, Chen S, et al. Effect of Baduanjin Qigong exercise on cancer-related fatigue in
patients with colorectal cancer undergoing chemotherapy: a randomized controlled trial. Oncol Res Treat. 2019;42
(9):431-439. [FREE Full text] [doi: 10.1159/000501127] [Medline: 31266043]

58. Barnden LR, Shan ZY, Staines DR, Marshall-Gradisnik S, Finegan K, Ireland T, et al. Intra brainstem connectivity is
impaired in chronic fatigue syndrome. Neuroimage Clin. 2019;24:102045. [FREE Full text] [doi: 10.1016/j.nicl.2019.102045]
[Medline: 31671321]

59. Lee SH, Jeon Y, Huang CW, Cheon C, Ko SG. Qigong and Tai Chi on human health: an overview of systematic reviews.
Am J Chin Med. 2022;50 (8):1995-2010. [doi: 10.1142/S0192415X22500859] [Medline: 36266755]

60. Yeung A, Chan JSM, Cheung JC, Zou L. Qigong and Tai-Chi for mood regulation. Focus (Am Psychiatr Publ). Jan 2018;16
(1):40-47. [FREE Full text] [doi: 10.1176/appi.focus.20170042] [Medline: 31975898]

61. Dong X, Shi Z, Ding M, Yi X. The effects of Qigong for hypertension: a meta-analysis of randomized controlled trials.
Evid Based Complement Alternat Med. 2021;2021:5622631. [FREE Full text] [doi: 10.1155/2021/5622631] [Medline:
34659434]

62. Guo-Liang L, Si-Wei Y, Hong-Ying L, Xi-Jian L, Hui-Lian Z. Effects of mo abdomen luck gong on plasma growth inhibitory
hormone and gastric motility hormone in patients with functional dyspepsia. Chin Med Sci. 2019;9 (5):3. [FREE Full text]

63. Qi S, Lou S, Tan T. The "Tongmai Tiaoshen" abdominal massage therapy of traditional Chinese medicine improves sleep
quality of chronic insomnia patients: A case report. Complement Ther Clin Pract. Feb 2021;42:101292. [doi:
10.1016/j.ctcp.2020.101292] [Medline: 33360562]

64. Zhang Y, Cong D, Liu P, Zhi X, Shi C, Zhao J, et al. Study on the mechanism of regulating the hypothalamic cortical
hormone releasing hormone/corticotropin releasing hormone type I receptor pathway by vibro-annular abdominal massage
under the brain-intestine interaction in the treatment of insomnia. Medicine (Baltimore). May 14, 2021;100 (19):e25854.
[FREE Full text] [doi: 10.1097/MD.0000000000025854] [Medline: 34106630]

65. Stasi C, Sadalla S, Milani S. The relationship between the serotonin metabolism, gut-microbiota and the gut-brain axis.
Curr Drug Metab. 2019;20 (8):646-655. [doi: 10.2174/1389200220666190725115503] [Medline: 31345143]

66. Wu Y, He H, Cheng Z, Bai Y, Ma X. The role of neuropeptide Y and peptide YY in the development of obesity via gut-brain
axis. Curr Protein Pept Sci. 2019;20 (7):750-758. [doi: 10.2174/1389203720666190125105401] [Medline: 30678628]

67. Adak A, Khan MR. An insight into gut microbiota and its functionalities. Cell Mol Life Sci. Feb 2019;76 (3):473-493. [doi:
10.1007/s00018-018-2943-4] [Medline: 30317530]

68. Sebastián Domingo JJ, Sánchez Sánchez C. From the intestinal flora to the microbiome. Rev Esp Enferm Dig. Jan 2018;110
(1):51-56. Revista espanola de enfermedades digestivas : organo oficial de la Sociedad Espanola de Patologia Digestiva
[FREE Full text] [doi: 10.17235/reed.2017.4947/2017] [Medline: 29271225]

69. Newberry F, Hsieh SY, Wileman T, Carding SR. Does the microbiome and virome contribute to myalgic
encephalomyelitis/chronic fatigue syndrome? Clin Sci (Lond). Mar 15, 2018;132 (5):523-542. [FREE Full text] [doi:
10.1042/CS20171330] [Medline: 29523751]

70. Lin YF, Jin XQ, Zhu JF, Chen YD, Sheng JL, He JJ, et al. [Ginger-separated moxibustion for chronic fatigue syndrome
and its effect on intestinal flora]. Zhongguo Zhen Jiu. Mar 12, 2021;41 (3):269-274. [doi:
10.13703/j.0255-2930.20200210-k0001] [Medline: 33798308]

71. Angioni D, Virecoulon Giudici K, Montoya Martinez M, Rolland Y, Vellas B, de Souto Barreto P. Neuroimaging markers
of chronic fatigue in older people: a narrative review. Aging Clin Exp Res. Jun 2021;33 (6):1487-1492. [doi:
10.1007/s40520-020-01666-1] [Medline: 32734575]

72. Nelson T, Zhang LX, Guo H, Nacul L, Song X. Brainstem abnormalities in myalgic encephalomyelitis/chronic fatigue
syndrome: a scoping review and evaluation of magnetic resonance imaging findings. Front Neurol. 2021;12:769511. [FREE
Full text] [doi: 10.3389/fneur.2021.769511] [Medline: 34975729]

73. Bagga D, Reichert JL, Koschutnig K, Aigner CS, Holzer P, Koskinen K, et al. Probiotics drive gut microbiome triggering
emotional brain signatures. Gut Microbes. Nov 02, 2018;9 (6):486-496. [FREE Full text] [doi:
10.1080/19490976.2018.1460015] [Medline: 29723105]

74. Chakraborty R, Savani BN, Litzow M, Mohty M, Hashmi S. A perspective on complementary/alternative medicine use
among survivors of hematopoietic stem cell transplant: Benefits and uncertainties. Cancer. Jul 15, 2015;121 (14):2303-2313.
[FREE Full text] [doi: 10.1002/cncr.29382] [Medline: 25872879]

75. Lv X, Yang M, Wang F, Wang Y, He X, Yi J, et al. The effect of Baduanjin on intestinal flora in patients with prediabetes
mellitus: Study protocol for a randomized controlled trial. Medicine (Baltimore). Sep 11, 2020;99 (37):e22108. [FREE Full
text] [doi: 10.1097/MD.0000000000022108] [Medline: 32925754]

76. Yang LH, Duan PB, Hou QM, Wang XQ. Exercise for patients with gastrointestinal cancer undergoing chemotherapy and
at high risk for depression: a randomized clinical trial. J Altern Complement Med. Sep 2021;27 (9):750-759. [doi:
10.1089/acm.2020.0531] [Medline: 33979535]

JMIR Res Protoc 2024 | vol. 13 | e53347 | p. 13https://www.researchprotocols.org/2024/1/e53347
(page number not for citation purposes)

Xie et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://dx.doi.org/10.1007/s11926-019-0861-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31734867&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph17197342
http://dx.doi.org/10.3390/ijerph17197342
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33050017&dopt=Abstract
https://doi.org/10.1159/000501127
http://dx.doi.org/10.1159/000501127
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31266043&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2213-1582(19)30392-4
http://dx.doi.org/10.1016/j.nicl.2019.102045
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31671321&dopt=Abstract
http://dx.doi.org/10.1142/S0192415X22500859
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36266755&dopt=Abstract
https://europepmc.org/abstract/MED/31975898
http://dx.doi.org/10.1176/appi.focus.20170042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31975898&dopt=Abstract
https://doi.org/10.1155/2021/5622631
http://dx.doi.org/10.1155/2021/5622631
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34659434&dopt=Abstract
https://kns.cnki.net/kcms2/article/abstract?v=mRajgomPiimocX1yjTwGNOnbv8cEwqbQB5NdyOPb4pGoz__buqLZ9qRyzgBbb66I9wap5ptebMllFdrOBoiPviR8-1jwlaxiwoo8AhVu0w-lsDyQv2m4oApORjXDjHh_CFR1sqjrulY05TiwyQorgA==&uniplatform=NZKPT&language=CHS
http://dx.doi.org/10.1016/j.ctcp.2020.101292
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33360562&dopt=Abstract
https://europepmc.org/abstract/MED/34106630
http://dx.doi.org/10.1097/MD.0000000000025854
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34106630&dopt=Abstract
http://dx.doi.org/10.2174/1389200220666190725115503
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31345143&dopt=Abstract
http://dx.doi.org/10.2174/1389203720666190125105401
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30678628&dopt=Abstract
http://dx.doi.org/10.1007/s00018-018-2943-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30317530&dopt=Abstract
https://www.reed.es/ArticuloFicha.aspx?id=2532&hst=0&idR=56&tp=1
http://dx.doi.org/10.17235/reed.2017.4947/2017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29271225&dopt=Abstract
https://europepmc.org/abstract/MED/29523751
http://dx.doi.org/10.1042/CS20171330
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29523751&dopt=Abstract
http://dx.doi.org/10.13703/j.0255-2930.20200210-k0001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33798308&dopt=Abstract
http://dx.doi.org/10.1007/s40520-020-01666-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32734575&dopt=Abstract
https://europepmc.org/abstract/MED/34975729
https://europepmc.org/abstract/MED/34975729
http://dx.doi.org/10.3389/fneur.2021.769511
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34975729&dopt=Abstract
https://europepmc.org/abstract/MED/29723105
http://dx.doi.org/10.1080/19490976.2018.1460015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29723105&dopt=Abstract
https://onlinelibrary.wiley.com/doi/10.1002/cncr.29382
http://dx.doi.org/10.1002/cncr.29382
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25872879&dopt=Abstract
https://europepmc.org/abstract/MED/32925754
https://europepmc.org/abstract/MED/32925754
http://dx.doi.org/10.1097/MD.0000000000022108
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32925754&dopt=Abstract
http://dx.doi.org/10.1089/acm.2020.0531
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33979535&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


Abbreviations
AE: adverse event
CBT: cognitive behavioral therapy
CFS: Chronic fatigue syndrome
CONSORT: Consolidated Standards of Reporting Trials
FA: flip angle
fMRI: functional magnetic resonance imaging
FOV: field of view
GSRS: Gastrointestinal Symptom Rating Scale
HADS: Hospital Anxiety and Depression Scale
MFI-20: Multidimensional Fatigue Inventory 20
PLWNT: prolong life with nine turn
PSQI: Pittsburgh Sleep Quality Index
SPIRIT: Standard Protocol Items: Recommendations for Intervention Trials
STRICTA: Standards for Reporting Interventions in Clinical Trials of Acupuncture
TE: echo time
TR: repetition time
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