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Abstract

Background: Obesity is an increasing problem worldwide. The effective treatments for obesity mainly include diet, physical
activity, behavioral intervention, pharmacotherapy, and bariatric surgery, which all have certain limitations. As a specific type
of acupuncture therapy, acupoint catgut embedding (ACE) has gained substantial attention in the management of obesity in recent
years. Previous studies suggested that ACE may be an effective obesity treatment. However, the evidence for the efficacy of ACE
in abdominal obesity (AO) remains inadequate due to the paucity of high-quality studies.

Objective: This study aims to investigate the difference in the effectiveness of catgut embedding at acupoints and catgut
embedding at nonacupoints in patients with AO and to further validate the efficacy and safety of ACE for AO.

Methods: This is a multicenter, double-blind, 16-week randomized controlled trial. A total of 92 eligible participants with AO
will be randomly divided into 2 groups (1:1 allocation ratio). The ACE group will receive catgut embedding at acupoints and the
control group will receive catgut embedding at nonacupoints. The intervention will be performed every 2 weeks for a total of 6
sessions. Follow-up will be performed every 2 weeks for a total of 2 visits. The primary outcome is waist circumference. Secondary
outcomes include body weight, BMI, hip circumference, and the visual analog scale of appetite. Upon the completion of the trial,
we will evaluate the effect of catgut embedding at acupoints or nonacupoints on obesity indicators in patients with AO. For
treatment outcomes, an intention-to-treat analysis will be performed.

Results: The start of recruitment began in August 2019 and is expected to end in September 2023.

Conclusions: Although studies have been conducted to demonstrate the effectiveness of ACE in the treatment of obesity, the
evidence for the efficacy of ACE in AO remains insufficient due to the quality of the studies. This rigorous normative randomized
controlled trial will verify the effect of catgut embedding at acupoints or nonacupoints in patients with AO. The findings will
provide credible evidence as to whether ACE is an effective and safe treatment for AO.

Trial Registration: Chinese Clinical Trial Registry ChiCTR1800016947; https://tinyurl.com/2p82257p

International Registered Report Identifier (IRRID): DERR1-10.2196/46863

(JMIR Res Protoc 2023;12:e46863) doi: 10.2196/46863
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Introduction

Obesity has become a global health issue regardless of race,
region, and age [1]. Globally, the prevalence of obesity in adults
was approximately 13% (603.7 million). There were
approximately 107.7 million children and adolescents who were
obese [2,3]. The prevalence of obesity was about 20% or more
in the United States, the Middle East and North Africa, the
Caribbean, Polynesia, and Micronesia [4]. The increase of adults
who are obese has leveled off in several high-income countries,
but the incidence is dramatically on the rise in most low- and
middle-income countries, particularly in urban regions [1,5].
As a major type of obesity, the prevalence of abdominal obesity
(AO) in adults was 29.1% (28.6% in men and 29.6% in women)
in China [6]. Obesity is a worldwide problem and a burden in
many diseases [2,7,8]. Studies have demonstrated that obesity
may lead to diabetes, subfertility, chronic spontaneous urticaria,
nonalcoholic fatty liver disease, Alzheimer disease,
cardiovascular diseases, and even cancer [2,9-18]. In addition
to diseases, obesity can also affect disability-adjustment
life-years and generate a large economic burden [4,19-21].
Obesity is also a persistent problem, where most children who
are obese will remain obese in adolescence [22].

The effective treatments for obesity mainly include diet, physical
activity, behavioral intervention, pharmacotherapy, and bariatric
surgery [23-29]. Diet and physical activity require great
self-discipline and enough time, which are difficult to adhere
to. The effect of behavioral intervention for obesity is typically
limited [30]. Side effects such as abdominal pain, vomiting,
nervousness, insomnia, headache, dizziness, dysgeusia, and
insomnia may accompany pharmacotherapy [31].
Pharmacotherapy could not be used for patients who are obese
with complicated active cardiovascular disease, glaucoma,

uncontrolled hypertension, anorexia, thyroid, and many other
diseases [32,33]. For pregnant individuals and children, the
safety of pharmacotherapy is still not guaranteed currently [34].
Bariatric surgery requires a high level of medical technology
and may increase the risk of fractures [35-37]. Alternative
therapies such as acupuncture, moxibustion, acupoint catgut
embedding (ACE), and massage are increasingly used for the
treatment of obesity [38-42].

ACE is a special acupuncture therapy that combined the
absorbable surgical suture and acupoint, and the effective
stimulation of every ACE treatment could persist for 2 weeks.
Previous studies indicated that ACE was an efficient treatment
for obesity, but the risk of bias was significantly high [43].
Therefore, this rigorous and normative randomized controlled
trial (RCT) study is designed to verify the efficiency of catgut
embedding at acupoints and nonacupoints in participants with
AO. The findings will provide credible evidence as to whether
ACE is an effective and safe treatment for AO.

Methods

Study Design and Setting
This multicenter, double-blind, 16-week RCT will be conducted
from August 2019 to September 2023 in 4 clinical centers: The
Second Affiliated Hospital of Yunnan University of Chinese
Medicine, The Sports Trauma Specialist Hospital of Yunnan
Province, Kunming Hospital of Traditional Chinese Medicine,
and ShengAi Hospital of Traditional Chinese Medicine. A total
of 92 eligible participants with AO will be assigned to 1 of 2
groups (catgut embedding at acupoints or nonacupoints) using
central randomization (1:1 allocation ratio). Every participant
will receive a 12-week intervention period and a 4-week
follow-up. The flowchart of this study is shown in Figure 1.
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Figure 1. Flowchart of the trial. ACE: acupoint catgut embedding.

Ethics Approval
This protocol is in line with the Declaration of Helsinki and has
been approved by the Hospital Ethics Committee of The Sports
Trauma Specialist Hospital of Yunnan Province (2018CK-001)
in June 2018. The study has been registered in the Chinese
Clinical Trial Registry (ChiCTR1800016947). This protocol is

compliant with the principles of the SPIRIT (Standard Protocol
Items: Recommendations for Interventional Trials; see
Multimedia Appendix 1) and CONSORT (Consolidated
Standards for Reporting Trials) guidelines [44]. The SPIRIT
checklist is presented in Multimedia Appendix 1 and the
schedule is shown in Table 1.
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Table 1. Study schedule for data measurements.

Study period and time point (week)

Follow-upTreatment phaseAllocationEnrollment

1614121086420–1

Enrollment

✓Eligibility screen

✓Informed consent

✓Physical examination

✓Randomization

Interventions

✓✓✓✓✓✓✓✓ACEa group (n=46)

✓✓✓✓✓✓✓✓Control group (n=46)

Assessments

✓✓✓✓✓✓✓✓✓✓BWb

✓✓✓✓✓✓✓✓✓✓BMI

✓✓✓✓✓✓✓✓✓✓WCc

✓✓✓✓✓✓✓✓✓HCd

✓✓✓✓✓✓✓✓✓VASe of appetite

Safety

✓✓✓✓✓✓AEf

aACE: acupoint catgut embedding.
bBW: body weight.
cWC: waist circumference.
dHC: hip circumference.
eVAS: visual analogue scale.
fAE: adverse event.

Participants
Participants who meet all the following criteria will be included:
(1) aged between 18 and 60 years with simple obesity; (2) BMI

≥28 kg/m2 and waist circumference (WC) ≥90 cm for male
participants and ≥85 cm for female participants; (3) agreed to
participate in this study and signed written informed consent
for this trial and catgut embedding therapy; and (4) did not
participate in other trials within past 3 months. Participants will
be excluded if they meet any one of the following criteria: (1)
secondary obesity, such as obesity caused by endocrine disease
(Cushing syndrome, thyroid disease, hypothalamic disease,
pituitary disease, gonadal disease, etc) and medication
(glucocorticoid or antipsychotics); (2) pregnancy, lactation, and
childbirth within the past 6 months; (3) heart disease;
hematopoietic system, liver, kidney, and other important organ
diseases; and hypertension that is not effectively controlled; (4)
severe mental and neurological diseases where the patient is
unable or unwilling to cooperate; (5) allergy to alcohol and
animal protein or immune diseases; and (6) received other
weight loss treatment within the past 3 months.

Criteria for Elimination From the Study
Those who meet the following criteria should be eliminated
from the study: (1) misdiagnosis and misrepresentation; (2)
poor treatment tendency; (3) involvement with other treatments
after being selected; and (4) participants’withdrawal before the
first test recording.

Recruitment and Randomization
All participants with eligible AO will be recruited from the 4
hospitals and the community. Recruitment methods mainly
include posters, public notice boards, and WeChat public
numbers in hospitals and communities. The randomization
sequence will be generated by the Clinical Research Center of
Yunnan University of Chinese Medicine using a computerized
random number generator and placed in opaque envelopes.
Stratified randomization will be performed for the 4 clinical
centers. To ensure allocation concealment, randomization will
be performed by an independent researcher. The research
assistant will open the envelope when the participant begins
treatment to determine the assigned group and will not disclose
grouping information under any circumstances. The acupuncture
therapist will be responsible for manipulation only.
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Blinding and Informed Consent
Participants will be informed that they have a 1 in 2 chance of
being assigned to 1 of 2 treatments: catgut embedding at
acupoints or nonacupoints. The procedure and stimulation of
the catgut embedding at acupoints are identical to catgut
embedding at nonacupoints. Therefore, participants will be
blinded to their treatment assignment. Both groups of
participants will be assigned to different treatment rooms to
prevent intercommunication. In addition, the acupuncturist,
outcome assessor, and those involved in data collection and
statistics will be blinded to treatment assignment throughout
the trial. Research assistants with knowledge of grouping
information will be asked not to communicate with participants
or outcome assessors regarding treatment procedures and
responses. All patients will be fully informed about the study
(including the purpose of the trial and possible risks, etc) prior
to participation in the trial, and they have the right to withdraw
from the trial at any time without giving a reason. They will
sign a written informed consent for voluntary participation prior
to enrollment.

Sample Size Calculation
According to the existing literature [45], the mean BMI of

simple obesity was 32.30 kg/m2, whereas after 12 weeks and 6
treatment of acupuncture combined with a low-energy diet, the

mean BMI was 30.98 kg/m2, and the improvement value was

1.32 kg/m2. In contrast, the improvement value was 1.02 kg/m2

in a control group with a variation from 32.74 kg/m2 to 31.73

kg/m2 when treated by sham acupuncture combined with a

low-energy diet, and the SD of the 2 groups was 0.31 kg/m2. In
this project, the expected improvement value of the mean BMI
of the Shu-Mu acupoints embedding group after treatment is

1.14 kg/m2 and that of the nonacupoints embedding group is

0.9 kg/m2, with the SD of each group being 0.31 kg/m2. The
significant level is ɑ=.05, and the power of a test is 1 – β = 0.95.
The sample size is 84 as calculated by German G*power
software 3.1 [46]. According to the 10% dropout, the total
sample is 92 cases, and 46 cases will be assigned to each group.

Interventions
All catgut embedding manipulations will be performed by an
acupuncturist with national medical qualifications. The
participants will receive treatment every 2 weeks for a total of
6 sessions.

ACE Group
The selection of acupoints for treatment in the ACE group will
be based on the theory that obesity is closely related to the
spleen, stomach, and large intestine in traditional Chinese
medicine and the Shu-Mu acupoints allocation method
commonly used in the current clinical treatment of obesity. The
acupoint prescription includes BL20 (Pishu), BL21 (Weishu),
BL25 (Dachangshu), RN12 (Zhongwan), ST25 (Tianshu), and
LR13 (Zhangmen). All acupoints except Zhongwan are selected
bilaterally, for a total of 11 acupoints. The locations of these
acupoints are shown in Table 2 and Figure 2.

Table 2. The locations of acupoints.

LocationAcupoints

In the upper back region, at the same level as the inferior border of the spinous process of the 11th thoracic vertebra (T11),
1.5 B-cun lateral to the posterior median line

BL20 (Pishu)

In the upper back region, at the same level as the inferior border of the spinous process of the 12th thoracic vertebra (T12),
1.5 B-cun lateral to the posterior median line

BL21 (Weishu)

In the lumbar region, at the same level as the inferior border of the spinous process of the fourth lumbar vertebra (L4), 1.5
B-cun lateral to the posterior median line

BL25 (Dachangshu)

On the upper abdomen, 4 B-cun superior to the center of the umbilicus, on the anterior median lineCV12 (Zhongwan)

On the upper abdomen, 2 B-cun lateral to the center of the umbilicusST25 (Tianshu)

On the lateral abdomen, inferior to the free extremity of the 11th ribLR13 (Zhangmen)
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Figure 2. Locations of acupoints and nonacupoints (NAs). Acupoints: BL20: Pishu, BL21: Weishu, BL25: Dachangshu, CV12: Zhongwan, LR13:
Zhangmen, and ST25: Tianshu.

Control Group
The acupoints in the control group will be selected based on
the acupoints in the ACE group by moving each acupoint 2-3
cm outward horizontally in the median line (CV12 to the left

side only) as a nonacupoints (not located on or overlapping with
other meridians). They are labeled NA1, NA2, NA3, NA4, NA5,
and NA6, respectively, for a total of 11 acupoints. The locations
of these acupoints are shown in Table 3 and Figure 2, marked
as red points.

Table 3. The location of nonacupoints (NAs).

LocationNonacupoint

The sitting position of the patient, in alignment with BL20 and the midpoint of the first and second lateral line of the bladder
channel

NA1

The sitting position of the patient, in alignment with BL21 and the midpoint of the first and second lateral line of the bladder
channel

NA2

The sitting position of the patient, in alignment with BL25 and the midpoint of the first and second lateral line of the bladder
channel

NA3

The supine position of the patient, in alignment with RN12 and the midpoint of the left kidney and stomach channelNA4

The supine position of the patient, in alignment with ST25 and the midpoint of the stomach and spleen channelNA5

The sitting position of the patient, in alignment with LR13; a vertical line is made from Zhangmen to the spleen channel and the
midpoint of the vertical line

NA6

Operation Instruments
The thread-embedding needle used in this study is an 8#
disposable needle (Jiangxi Glance Medical Equipment Co Ltd
Production), and the medical protein string is an absorbable
collagen line with the specification of 2-0, 2 cm × 20 length
(Jiangxi Longteng Biotechnology Co, Ltd).

Manipulation
The specific manipulation is as follows: participants are
instructed to be placed in an appropriate position; the separate
research assistant marks the acupoints or nonacupoints and
routinely disinfects the skin around them; and a sterile sheet is
spread, leaving only the buried area. Then, acupuncturists, who

are unaware of the group allocation, take a sterile protein cord
1-2 cm long (the length depends on the location of the
acupoints), place it on the front end of the trocar, connect the
needle core, lift the partial skin with the thumb and forefinger
of one hand, and pierce the needle with the other hand. When
the piercing reaches the desired depth, apply appropriate
push-and-twist techniques, push the needle core and remove
the needle tube, and implant the sterile protein string in the
subcutaneous tissue or muscle layer of the acupoints. After
removing the needle, press the needle hole with a dry cotton
ball for half a minute to stop the bleeding. Meanwhile, check
that there is no thread residue exposure and no bleeding and
then paste a bandage to protect the needle hole. It will be
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recommended that patients do not take a bath for 24 hours and
keep the embedding place dry.

Outcomes and Assessment

Primary Outcome
The primary outcome is the change of WC every 2 weeks, from
baseline to end points. To collect the measurements, participants
will stand their body upright, feet at shoulder width. An inelastic,
1-mm minimal tapeline will be used, set on the midpoint
between the upper border hipbone and lower border 12th rib of
the right midaxillary line. At the end of normal exhalation, they
will be measured around the abdomen in the horizontal direction
and without pressing the skin. The WC will be measured in
millimeters (mm) and accurate to 1 mm.

Secondary Outcomes
The following secondary outcomes will be assessed:

1. The change of body weight (BW) will be measured every
2 weeks, from baseline to end points. Participants will be
fasting 2 hours before the assessment. Shoes will be taken
off, and only light clothing should be worn in a warm room
while standing upright in the middle of the calibrated scale.
BW will be measured in kilograms (kg) and accurate to 10
g.

2. The change of BMI will be measured every 2 weeks, from
baseline to end points: BMI = BW (kg) ÷ height2 (m2).
Height will be measured after the weight measurement,
with the participants standing upright and close to the
measuring stick. Height will be measured from the top of
the head to the bottom of the feet in meters (m) and accurate
to 1 mm.

3. The change of hip circumference (HC) will be measured
every 2 weeks, from baseline to end points. HC is the
circumference of the most prominent point of the pelvis.
Participants will stand upright, feet at shoulder width. The
circumference at the end of the normal exhalation will be
measured in millimeters (mm) and accurate to 1 mm.

4. The visual analog scale (VAS) of appetite will be scored
every 2 weeks, from baseline to end points. Appetite will
be assessed by VAS as reported in Doucet et al [47] (see
Figure 3): no appetite and minimal intake (score of 0), slight
appetite and a small amount of intake (score of 1-3),
moderate appetite and moderate intake (score of 4-6), and
strong appetite and huge intake (7-10 score of 7-10).

All of the above measurements and evaluations will be
performed by a separate researcher in the morning, with the
patient coming to the hospital without eating breakfast.

Figure 3. The visual analogue scale (VAS) of appetite.

Safety Evaluation
Due to puncture injury and protein wire stimulation, participants
may experience local sterile inflammatory reactions such as
redness, swelling, fever, pain, or small amounts of exudate
within 1-5 days, which are normal, generally do not require
treatment, and are kept under close observation. If there is more
exudate from the acupoints; localized redness; swelling;
increased pain; increased temperature; or even protein line
spillage, wound fat liquefaction, or nerve damage, treatment
will be suspended when these adverse reactions occur.
Participants will be treated aggressively until they have fully
recovered and reported to the study center for evaluation by a
medical professional to see if the trial can continue. Serious or
unexpected adverse events will be verbally reported within 24
to 48 hours. All information will be classified as a safety event.

Data Management and Quality Control
The outcome evaluator will complete the initial data in the case
report form and enter it into a Microsoft Excel spreadsheet. The

protocol will be reviewed several times by an acupuncturist
with the title of director and a statistical expert. To ensure the
smooth conduct of the study, the study leader shall provide
uniform training to all study personnel before the start of the
study and provide detailed operational training on the project
implementation protocol and observation indicators to
familiarize them with the study process and specific
implementation details to ensure the reliability of the study
results. The project leader shall supervise and check the entire
study process to confirm that all study data and case report
forms are recorded and reported truthfully, accurately,
completely, and consistently with the original data. Any
deviation from the protocol will be reported to the ethics
committee of The Sports Trauma Specialist Hospital of Yunnan
Province, which will ultimately decide whether we must change
the protocol or terminate the trial. To ensure participant
compliance, all treatments and tests will be provided free of
charge.
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Statistical Analysis
All data will be analyzed by SPSS statistical software (version
19.0; IBM Corp). The clinical outcomes and baseline
characteristics are based on the intention-to-treat population,
which will include participants who have received at least one
treatment. Continuous variables will be shown as the mean and
SD, whereas the nonnormally distributed variables will be
presented as the median and IQR. Categorical variables will be
described as numbers and percentages. The normality of
continuous variables will be determined using the Shapiro-Wilk
test, Kolmogorov-Smirnov test, skewness, and kurtosis. The
homogeneity of continuous variables will be determined by
F-test, Brown-Forsythe, and Bartlett tests. Comparisons between
groups will be made using independent samples 2-tailed t tests
or nonparametric tests (Mann-Whitney U test). Repeated
measures within groups (≥3) will be analyzed using one-way
ANOVA or nonparametric (Friedman) tests. Paired 2-tailed t
tests or nonparametric tests (Wilcoxon test) will be used for
within-group pre-post comparisons. For categorical data, the
chi-square test will be used to assess the significance of
differences. Values of P<.05 will be considered significant using
a 2-sided test.

Results

The start of recruitment began in August 2019 and is expected
to end in September 2023.

Discussion

Expected Findings
In the past, obesity was considered a problem in high-income
countries. However, recent studies reported that the prevalence
of obesity is rapidly increasing in low- and middle-income
countries [4,48-50]. As a type of obesity, AO is also related to
cardiovascular diseases, cancer, and many other diseases
[51-54].

ACE is a traditional Chinese medical practice that has been
used in clinical practice since the mid-1960s. Compared with
other treatments, ACE has the advantages of a short
single-treatment time, long effective stimulation time, low
impact on daily life, as well as being time-saving and low cost
and having few side effects, which are well suited for the
fast-paced modern society and become gradually favorable to
patients who are obese. As a specific type of acupuncture
therapy, ACE has gained substantial attention in the management
of obesity in recent years. Research has demonstrated that ACE
has a certain impact on obesity. First, it can reduce BW by
regulating appetite and food intake. ACE stimulates specific
acupoints, promoting the release of neurotransmitters and
hormones to regulate feelings of hunger and satiety and
ultimately reducing food intake [55]. Second, ACE can improve
metabolic function. Studies have shown that acupoint
stimulation can affect various physiological processes, including
the endocrine, nervous, and immune systems, thus regulating
energy and fat metabolism, improving insulin sensitivity, and
enhancing blood lipid levels [41]. Additionally, ACE may also
have positive effects on obesity by improving psychological

well-being and sleep quality, among other factors [56]. However,
current research has some limitations, including small sample
sizes and inconsistent study designs [57]. Therefore, to better
assess the effectiveness and safety of ACE treatment, further
high-quality studies with larger sample sizes are needed.

The decrease of several indicators such as BW, WC, BMI, HC,
and appetite is not only beneficial to personal health but also
helps people who are obese to reshape their bodies [58]. Among
them, BMI is the most commonly used indicator in obesity
research, but it mainly reflects total body fat and cannot
distinguish between fatty obesity and muscular obesity. HC is
affected by both sex and age, and changes in abdominal fat
cannot be accurately reflected promptly [59]. WC can directly
reflect abdominal fat, so we use WC as the main outcome
indicator and other related indicators as secondary outcome
indicators. According to the classification adopted by the
Chinese Medical Association of China in 2019, the inclusion
criteria was set as WC ≥90 cm for male individuals and ≥85 cm
for female individuals, rather than those of other Asian countries
(WC ≥102 cm for male individuals and WC ≥88 cm for female
individuals or WC ≥ 90cm for both male and female individuals)
[6,60].

The combination of Shu and Mu acupoints is one of the classical
methods of acupuncture and is mainly used in clinical practice
to treat metabolic diseases of the viscera. According to the
identification theory of traditional Chinese medicine, obesity
is mainly caused by the dysfunction of the spleen, stomach, and
large intestine, so we chose the Shu and Mu acupoints of these
3 internal organs as the treatment prescription. Our preliminary
analysis of 175 obesity ACEs in the early stage also found that
the existing high-frequency acupoints for obesity ACEs were
mainly Shu and Mu acupoints of the spleen, stomach, and large
intestine [61].

Strengths and Limitations
First, this study is a multicenter RCT designed to investigate
the efficacy and safety of ACE in AO with a relatively long
study period, and the results will provide powerful evidence for
the clinical application of ACE in the treatment of obesity.
Second, participants’ diet and exercise will not be intervened,
which will allow participants to maintain their original lifestyle
habits throughout and maximize the efficacy of ACE. Finally,
to maintain the success of the double-blind method, contact
between participants from different groups will be avoided. The
acupuncturist, data evaluator, and statistician will also be hidden
from the group assignment, which will minimize possible bias
in the results.

Limitations of this study are as follows. First, the relatively
short follow-up period of this study may not be comprehensive
enough to assess the durability of ACE efficacy. Second, the
selection of nonacupuncture acupoints as an intervention in the
control group in this study may inevitably produce some efficacy
as well [62,63]. Third, only patients with AO are selected as
the study population in this study, and further studies on
different types of obesity will be conducted at a later stage.
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Conclusions
In summary, our trial aims to investigate the difference in the
effectiveness of catgut embedding at acupoints and catgut

embedding at nonacupoints in patients with AO. This finding
will provide reliable evidence to support whether ACE is an
effective and safe treatment for AO.

Acknowledgments
All authors are grateful for the support of all participants or participants who will join the trial, as well as the support of other
institutions.

This study is funded by Youth Special of Yunnan Province Ten-thousand Plan (YNWR-QNBJ-2019-257) from the Human
Resources & Social Security Department of Yunnan Province; “Liang Fanrong Expert Workstation” of Yunnan Province—Yunnan
Provincial Science and Technology Plan Project (202305AF150072); Yunnan Provincial Science Plan Project—Joint of Traditional
Chinese Medicine (2019FF002-021) from the Science & Technology Department of Yunnan Province; and “Liu Zili Famous
Doctor” special talent program of the Yunnan Provincial Xing Dian Talent Support Program (Yunnan Party Talent Office [2022]
No. 18). The funding agencies do not play any role in the design, collection, analysis, or writing manuscripts of the study.

TG and XZ (doczhangxh@163.com) are cocorresponding authors for this manuscript.

Data Availability
The data sets generated or analyzed in this study will not be publicly available. Consent and ethical approval for this study do
not include a provision for the sharing of data from this study.

Authors' Contributions
TG and XZ are the principal investigators and were primarily responsible for the conception and design of this study; QL and
GH wrote the original manuscript; RY, ZL, XP, XT, RZ, and YH participated in the implementation of the study and acquisition
of data; XZ was primarily responsible for the analysis of the data; and CX provided ethical approval. All authors contributed to
the revision and approved the final manuscript.

Conflicts of Interest
None declared.

Multimedia Appendix 1
SPIRIT (Standard Protocol Items: Recommendations for Interventional Trials) checklist.
[PDF File (Adobe PDF File), 109 KB-Multimedia Appendix 1]

References

1. Obesity. World Health Organization. 2014 Sep 5. URL: https://www.who.int/topics/obesity/en/ [accessed 2020-03-10]
2. GBD 2015 Obesity Collaborators T, Afshin A, Forouzanfar MH, Reitsma MB, Sur P, Estep K, et al. Health effects of

overweight and obesity in 195 countries over 25 years. N Engl J Med 2017 Jul 06;377(1):13-27 [FREE Full text] [doi:
10.1056/NEJMoa1614362] [Medline: 28604169]

3. Obesity and overweight. World Health Organization. URL: https://www.who.int/news-room/fact-sheets/detail/
obesity-and-overweight [accessed 2020-03-10]

4. NCD Risk Factor Collaboration (NCD-RisC). Worldwide trends in body-mass index, underweight, overweight, and obesity
from 1975 to 2016: a pooled analysis of 2416 population-based measurement studies in 128·9 million children, adolescents,
and adults. Lancet 2017 Dec 16;390(10113):2627-2642 [FREE Full text] [doi: 10.1016/S0140-6736(17)32129-3] [Medline:
29029897]

5. Seidell JC, Halberstadt J. The global burden of obesity and the challenges of prevention. Ann Nutr Metab 2015 Jun 2;66
Suppl 2(Suppl. 2):7-12 [FREE Full text] [doi: 10.1159/000375143] [Medline: 26045323]

6. Zhang L, Wang Z, Wang X, Chen Z, Shao L, Tian Y, China Hypertension Survey investigators. Prevalence of abdominal
obesity in China: results from a cross-sectional study of nearly half a million participants. Obesity (Silver Spring) 2019
Nov 24;27(11):1898-1905 [doi: 10.1002/oby.22620] [Medline: 31549787]

7. Lim SS, Vos T, Flaxman AD, Danaei G, Shibuya K, Adair-Rohani H, et al. A comparative risk assessment of burden of
disease and injury attributable to 67 risk factors and risk factor clusters in 21 regions, 1990-2010: a systematic analysis for
the Global Burden of Disease Study 2010. Lancet 2012 Dec 15;380(9859):2224-2260 [FREE Full text] [doi:
10.1016/S0140-6736(12)61766-8] [Medline: 23245609]

8. Blüher M. Obesity: global epidemiology and pathogenesis. Nat Rev Endocrinol 2019 May 27;15(5):288-298 [doi:
10.1038/s41574-019-0176-8] [Medline: 30814686]

JMIR Res Protoc 2023 | vol. 12 | e46863 | p. 9https://www.researchprotocols.org/2023/1/e46863
(page number not for citation purposes)

Li et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=resprot_v12i1e46863_app1.pdf&filename=a321362d8df3097f4cda7418b0385c68.pdf
https://jmir.org/api/download?alt_name=resprot_v12i1e46863_app1.pdf&filename=a321362d8df3097f4cda7418b0385c68.pdf
https://www.who.int/topics/obesity/en/
https://europepmc.org/abstract/MED/28604169
http://dx.doi.org/10.1056/NEJMoa1614362
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28604169&dopt=Abstract
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://linkinghub.elsevier.com/retrieve/pii/S0140-6736(17)32129-3
http://dx.doi.org/10.1016/S0140-6736(17)32129-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29029897&dopt=Abstract
https://doi.org/10.1159/000375143
http://dx.doi.org/10.1159/000375143
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26045323&dopt=Abstract
http://dx.doi.org/10.1002/oby.22620
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31549787&dopt=Abstract
https://europepmc.org/abstract/MED/23245609
http://dx.doi.org/10.1016/S0140-6736(12)61766-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23245609&dopt=Abstract
http://dx.doi.org/10.1038/s41574-019-0176-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30814686&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


9. Singh GM, Danaei G, Farzadfar F, Stevens GA, Woodward M, Wormser D, Global Burden of Metabolic Risk Factors of
Chronic Diseases Collaborating Group; Asia-Pacific Cohort Studies Collaboration (APCSC), Diabetes Epidemiology:
Collaborative analysis of Diagnostic criteria in Europe (DECODE), Emerging Risk Factor Collaboration (ERFC), Prospective
Studies Collaboration (PSC). The age-specific quantitative effects of metabolic risk factors on cardiovascular diseases and
diabetes: a pooled analysis. PLoS One 2013 Jul 30;8(7):e65174 [FREE Full text] [doi: 10.1371/journal.pone.0065174]
[Medline: 23935815]

10. Broughton DE, Moley KH. Obesity and female infertility: potential mediators of obesity's impact. Fertil Steril 2017
Apr;107(4):840-847 [FREE Full text] [doi: 10.1016/j.fertnstert.2017.01.017] [Medline: 28292619]

11. Silvestris E, de Pergola G, Rosania R, Loverro G. Obesity as disruptor of the female fertility. Reprod Biol Endocrinol 2018
Mar 09;16(1):22 [FREE Full text] [doi: 10.1186/s12958-018-0336-z] [Medline: 29523133]

12. Chang Y, Jung HS, Cho J, Zhang Y, Yun KE, Lazo M, et al. Metabolically healthy obesity and the development of
nonalcoholic fatty liver disease. Am J Gastroenterol 2016 Aug;111(8):1133-1140 [doi: 10.1038/ajg.2016.178] [Medline:
27185080]

13. Estes C, Anstee QM, Arias-Loste MT, Bantel H, Bellentani S, Caballeria J, et al. Modeling NAFLD disease burden in
China, France, Germany, Italy, Japan, Spain, United Kingdom, and United States for the period 2016-2030. J Hepatol 2018
Oct;69(4):896-904 [FREE Full text] [doi: 10.1016/j.jhep.2018.05.036] [Medline: 29886156]

14. Ortega FB, Lavie CJ, Blair SN. Obesity and cardiovascular disease. Circ Res 2016 May 27;118(11):1752-1770 [doi:
10.1161/CIRCRESAHA.115.306883] [Medline: 27230640]

15. Bangalore S, Fayyad R, Laskey R, DeMicco DA, Messerli FH, Waters DD. Body-weight fluctuations and outcomes in
coronary disease. N Engl J Med 2017 Apr 06;376(14):1332-1340 [doi: 10.1056/NEJMoa1606148] [Medline: 28379800]

16. Alford S, Patel D, Perakakis N, Mantzoros CS. Obesity as a risk factor for Alzheimer's disease: weighing the evidence.
Obes Rev 2018 Feb 10;19(2):269-280 [doi: 10.1111/obr.12629] [Medline: 29024348]

17. Lapi F, Cassano N, Pegoraro V, Cataldo N, Heiman F, Cricelli I, et al. Epidemiology of chronic spontaneous urticaria:
results from a nationwide, population-based study in Italy. Br J Dermatol 2016 May 15;174(5):996-1004 [doi:
10.1111/bjd.14470] [Medline: 26872037]

18. Arnold M, Pandeya N, Byrnes G, Renehan AG, Stevens GA, Ezzati M, et al. Global burden of cancer attributable to high
body-mass index in 2012: a population-based study. Lancet Oncol 2015 Jan;16(1):36-46 [FREE Full text] [doi:
10.1016/S1470-2045(14)71123-4] [Medline: 25467404]

19. Colao A, Lucchese M, D'Adamo M, Savastano S, Facchiano E, Veronesi C, et al. Healthcare usage and economic impact
of non-treated obesity in Italy: findings from a retrospective administrative and clinical database analysis. BMJ Open 2017
Feb 24;7(2):e013899 [FREE Full text] [doi: 10.1136/bmjopen-2016-013899] [Medline: 28237961]

20. Mokdad AH, Ballestros K, Echko M, Glenn S, Olsen HE, Mullany E, et al. The state of US health, 1990-2016: burden of
diseases, injuries, and risk factors among US states. JAMA 2018 Apr 10;319(14):1444-1472 [FREE Full text] [doi:
10.1001/jama.2018.0158] [Medline: 29634829]

21. Tremmel M, Gerdtham U, Nilsson P, Saha S. Economic burden of obesity: a systematic literature review. Int J Environ
Res Public Health 2017 Apr 19;14(4):435 [FREE Full text] [doi: 10.3390/ijerph14040435] [Medline: 28422077]

22. Geserick M, Vogel M, Gausche R, Lipek T, Spielau U, Keller E, et al. Acceleration of BMI in early childhood and risk of
sustained obesity. N Engl J Med 2018 Oct 04;379(14):1303-1312 [doi: 10.1056/NEJMoa1803527] [Medline: 30281992]

23. Al-Khudairy L, Loveman E, Colquitt J, Mead E, Johnson R, Fraser H, et al. Diet, physical activity and behavioural
interventions for the treatment of overweight or obese adolescents aged 12 to 17 years. Cochrane Database Syst Rev 2017
Jun 22;6(6):CD012691 [FREE Full text] [doi: 10.1002/14651858.CD012691] [Medline: 28639320]

24. Khera R, Murad MH, Chandar AK, Dulai PS, Wang Z, Prokop LJ, et al. Association of pharmacological treatments for
obesity with weight loss and adverse events: a systematic review and meta-analysis. JAMA 2016 Jun 14;315(22):2424-2434
[FREE Full text] [doi: 10.1001/jama.2016.7602] [Medline: 27299618]

25. McCrabb S, Lane C, Hall A, Milat A, Bauman A, Sutherland R, et al. Scaling-up evidence-based obesity interventions: a
systematic review assessing intervention adaptations and effectiveness and quantifying the scale-up penalty. Obes Rev
2019 Jul 13;20(7):964-982 [doi: 10.1111/obr.12845] [Medline: 30868745]

26. Srivastava G, Apovian CM. Current pharmacotherapy for obesity. Nat Rev Endocrinol 2018 Jan 13;14(1):12-24 [doi:
10.1038/nrendo.2017.122] [Medline: 29027993]

27. Khorgami Z, Shoar S, Andalib A, Aminian A, Brethauer SA, Schauer PR. Trends in utilization of bariatric surgery,
2010-2014: sleeve gastrectomy dominates. Surg Obes Relat Dis 2017 May;13(5):774-778 [doi: 10.1016/j.soard.2017.01.031]
[Medline: 28256393]

28. Kyler KE, Bettenhausen JL, Hall M, Fraser JD, Sweeney B. Trends in volume and utilization outcomes in adolescent
metabolic and bariatric surgery at children's hospitals. J Adolesc Health 2019 Sep;65(3):331-336 [doi:
10.1016/j.jadohealth.2019.02.021] [Medline: 31196785]

29. Nguyen NT, Vu S, Kim E, Bodunova N, Phelan MJ. Trends in utilization of bariatric surgery, 2009-2012. Surg Endosc
2016 Jul 10;30(7):2723-2727 [doi: 10.1007/s00464-015-4535-9] [Medline: 26659240]

JMIR Res Protoc 2023 | vol. 12 | e46863 | p. 10https://www.researchprotocols.org/2023/1/e46863
(page number not for citation purposes)

Li et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://dx.plos.org/10.1371/journal.pone.0065174
http://dx.doi.org/10.1371/journal.pone.0065174
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23935815&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0015-0282(17)30060-2
http://dx.doi.org/10.1016/j.fertnstert.2017.01.017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28292619&dopt=Abstract
https://rbej.biomedcentral.com/articles/10.1186/s12958-018-0336-z
http://dx.doi.org/10.1186/s12958-018-0336-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29523133&dopt=Abstract
http://dx.doi.org/10.1038/ajg.2016.178
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27185080&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0168-8278(18)32121-4
http://dx.doi.org/10.1016/j.jhep.2018.05.036
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29886156&dopt=Abstract
http://dx.doi.org/10.1161/CIRCRESAHA.115.306883
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27230640&dopt=Abstract
http://dx.doi.org/10.1056/NEJMoa1606148
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28379800&dopt=Abstract
http://dx.doi.org/10.1111/obr.12629
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29024348&dopt=Abstract
http://dx.doi.org/10.1111/bjd.14470
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26872037&dopt=Abstract
https://europepmc.org/abstract/MED/25467404
http://dx.doi.org/10.1016/S1470-2045(14)71123-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25467404&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=28237961
http://dx.doi.org/10.1136/bmjopen-2016-013899
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28237961&dopt=Abstract
https://europepmc.org/abstract/MED/29634829
http://dx.doi.org/10.1001/jama.2018.0158
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29634829&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph14040435
http://dx.doi.org/10.3390/ijerph14040435
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28422077&dopt=Abstract
http://dx.doi.org/10.1056/NEJMoa1803527
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30281992&dopt=Abstract
https://europepmc.org/abstract/MED/28639320
http://dx.doi.org/10.1002/14651858.CD012691
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28639320&dopt=Abstract
https://europepmc.org/abstract/MED/27299618
http://dx.doi.org/10.1001/jama.2016.7602
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27299618&dopt=Abstract
http://dx.doi.org/10.1111/obr.12845
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30868745&dopt=Abstract
http://dx.doi.org/10.1038/nrendo.2017.122
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29027993&dopt=Abstract
http://dx.doi.org/10.1016/j.soard.2017.01.031
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28256393&dopt=Abstract
http://dx.doi.org/10.1016/j.jadohealth.2019.02.021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31196785&dopt=Abstract
http://dx.doi.org/10.1007/s00464-015-4535-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26659240&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


30. MacLean PS, Wing RR, Davidson T, Epstein L, Goodpaster B, Hall KD, et al. NIH working group report: innovative
research to improve maintenance of weight loss. Obesity (Silver Spring) 2015 Jan 02;23(1):7-15 [FREE Full text] [doi:
10.1002/oby.20967] [Medline: 25469998]

31. Krentz AJ, Fujioka K, Hompesch M. Evolution of pharmacological obesity treatments: focus on adverse side-effect profiles.
Diabetes Obes Metab 2016 Jun 26;18(6):558-570 [doi: 10.1111/dom.12657] [Medline: 26936802]

32. Bessesen DH, Van Gaal LF. Progress and challenges in anti-obesity pharmacotherapy. Lancet Diabetes Endocrinol 2018
Mar;6(3):237-248 [doi: 10.1016/S2213-8587(17)30236-X] [Medline: 28919062]

33. van Gaal L, Dirinck E. Pharmacological Approaches in the Treatment and Maintenance of Weight Loss. Diabetes Care
2016 Aug;39 Suppl 2:S260-S267 [doi: 10.2337/dcS15-3016] [Medline: 27440841]

34. Mead E, Atkinson G, Richter B, Metzendorf M, Baur L, Finer N, et al. Drug interventions for the treatment of obesity in
children and adolescents. Cochrane Database Syst Rev 2016 Nov 29;11(11):CD012436 [FREE Full text] [doi:
10.1002/14651858.CD012436] [Medline: 27899001]

35. Holmes D. Bone: fracture risk after bariatric surgery. Nat Rev Endocrinol 2016 Oct 12;12(10):559-559 [doi:
10.1038/nrendo.2016.134] [Medline: 27516344]

36. Yu EW, Lee MP, Landon JE, Lindeman KG, Kim SC. Fracture risk after bariatric surgery: Roux-en-Y gastric bypass versus
adjustable gastric banding. J Bone Miner Res 2017 Jun 20;32(6):1229-1236 [FREE Full text] [doi: 10.1002/jbmr.3101]
[Medline: 28251687]

37. Liu C, Wu D, Zhang J, Xu D, Xu W, Chen Y, et al. Changes in bone metabolism in morbidly obese patients after bariatric
surgery: a meta-analysis. Obes Surg 2016 Jan 16;26(1):91-97 [doi: 10.1007/s11695-015-1724-5] [Medline: 25982806]

38. Hsieh CH, Tseng CC, Shen JY, Chuang PY. Randomized controlled trial testing weight loss and abdominal obesity outcomes
of moxibustion. Biomed Eng Online 2018 Nov 06;17(Suppl 2):149 [FREE Full text] [doi: 10.1186/s12938-018-0571-8]
[Medline: 30396343]

39. Huang D, Liu Z, Xu B, Yuan J. Effect of acupuncture and moxibustion on severe obesity complicated with hyperlipidemia
in different genders. Article in Chinese. Zhongguo Zhen Jiu 2018 Jul 12;38(7):685-689 [doi:
10.13703/j.0255-2930.2018.07.001] [Medline: 30014659]

40. Chen X, Huang W, Hu F, Jin Y, Hong Z, Zhou Z. Regularity of Acupoint Selection for Simple Obesity Treated by Acupoint
Catgut Embedding Based on Complex Network Technology. Article in Chineses. Zhen Ci Yan Jiu 2018 Sep 25;43(9):585-590
[doi: 10.13702/j.1000-0607.170448] [Medline: 30232869]

41. Wang J, Huang W, Wei D, Yang T, Zhou Z. Comparison of therapeutic effects of electroacupuncture and acupoint catgut
embedding in redu-cing serum leptin and insulin levels in simple obesity patients. Article in Chinese. Zhen Ci Yan Jiu 2019
Jan 25;44(1):57-61 [doi: 10.13702/j.1000-0607.170768] [Medline: 30773864]

42. Guo L, Fu X, Jiang Z, Xu A. Acupoint massage nursing conducive to improve curative effect of the obesity patients who
are complicated with hypertension and are treated by oral drugs. Int J Clin Exp Med 2015 Jul 15;8(7):11727-11733 [FREE
Full text] [Medline: 26380011]

43. Guo T, Ren Y, Kou J, Shi J, Tianxiao S, Liang F. Acupoint catgut embedding for obesity: systematic review and
meta-analysis. Evid Based Complement Alternat Med 2015 Aug 31;2015:401914-401920 [FREE Full text] [doi:
10.1155/2015/401914] [Medline: 26417373]

44. Juszczak E, Altman DG, Hopewell S, Schulz K. Reporting of multi-arm parallel-group randomized trials: extension of the
CONSORT 2010 statement. JAMA 2019 Apr 23;321(16):1610-1620 [doi: 10.1001/jama.2019.3087] [Medline: 31012939]

45. Abdi H, Zhao B, Darbandi M, Ghayour-Mobarhan M, Tavallaie S, Rahsepar A, et al. The effects of body acupuncture on
obesity: anthropometric parameters, lipid profile, and inflammatory and immunologic markers. ScientificWorldJournal
2012 Apr 29;2012:603539 [FREE Full text] [doi: 10.1100/2012/603539] [Medline: 22649299]

46. Faul F, Erdfelder E, Buchner A, Lang A. Statistical power analyses using G*Power 3.1: tests for correlation and regression
analyses. Behav Res Methods 2009 Nov;41(4):1149-1160 [doi: 10.3758/BRM.41.4.1149] [Medline: 19897823]

47. Doucet E, Imbeault P, St-Pierre S, Alméras N, Mauriège P, Richard D, et al. Appetite after weight loss by energy restriction
and a low-fat diet-exercise follow-up. Int J Obes Relat Metab Disord 2000 Jul 25;24(7):906-914 [doi: 10.1038/sj.ijo.0801251]
[Medline: 10918539]

48. Tian Y, Jiang C, Wang M, Cai R, Zhang Y, He Z, et al. BMI, leisure-time physical activity, and physical fitness in adults
in China: results from a series of national surveys, 2000-14. Lancet Diabetes Endocrinol 2016 Jun;4(6):487-497 [doi:
10.1016/S2213-8587(16)00081-4] [Medline: 27133172]

49. GBD 2015 Risk Factors Collaborators. Global, regional, and national comparative risk assessment of 79 behavioural,
environmental and occupational, and metabolic risks or clusters of risks, 1990-2015: a systematic analysis for the Global
Burden of Disease Study 2015. Lancet 2016 Oct 08;388(10053):1659-1724 [FREE Full text] [doi:
10.1016/S0140-6736(16)31679-8] [Medline: 27733284]

50. Dinsa GD, Goryakin Y, Fumagalli E, Suhrcke M. Obesity and socioeconomic status in developing countries: a systematic
review. Obes Rev 2012 Nov;13(11):1067-1079 [FREE Full text] [doi: 10.1111/j.1467-789X.2012.01017.x] [Medline:
22764734]

JMIR Res Protoc 2023 | vol. 12 | e46863 | p. 11https://www.researchprotocols.org/2023/1/e46863
(page number not for citation purposes)

Li et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://europepmc.org/abstract/MED/25469998
http://dx.doi.org/10.1002/oby.20967
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25469998&dopt=Abstract
http://dx.doi.org/10.1111/dom.12657
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26936802&dopt=Abstract
http://dx.doi.org/10.1016/S2213-8587(17)30236-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28919062&dopt=Abstract
http://dx.doi.org/10.2337/dcS15-3016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27440841&dopt=Abstract
https://europepmc.org/abstract/MED/27899001
http://dx.doi.org/10.1002/14651858.CD012436
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27899001&dopt=Abstract
http://dx.doi.org/10.1038/nrendo.2016.134
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27516344&dopt=Abstract
https://europepmc.org/abstract/MED/28251687
http://dx.doi.org/10.1002/jbmr.3101
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28251687&dopt=Abstract
http://dx.doi.org/10.1007/s11695-015-1724-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25982806&dopt=Abstract
https://biomedical-engineering-online.biomedcentral.com/articles/10.1186/s12938-018-0571-8
http://dx.doi.org/10.1186/s12938-018-0571-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30396343&dopt=Abstract
http://dx.doi.org/10.13703/j.0255-2930.2018.07.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30014659&dopt=Abstract
http://dx.doi.org/10.13702/j.1000-0607.170448
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30232869&dopt=Abstract
http://dx.doi.org/10.13702/j.1000-0607.170768
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30773864&dopt=Abstract
https://europepmc.org/abstract/MED/26380011
https://europepmc.org/abstract/MED/26380011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26380011&dopt=Abstract
https://doi.org/10.1155/2015/401914
http://dx.doi.org/10.1155/2015/401914
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26417373&dopt=Abstract
http://dx.doi.org/10.1001/jama.2019.3087
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31012939&dopt=Abstract
https://doi.org/10.1100/2012/603539
http://dx.doi.org/10.1100/2012/603539
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22649299&dopt=Abstract
http://dx.doi.org/10.3758/BRM.41.4.1149
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19897823&dopt=Abstract
http://dx.doi.org/10.1038/sj.ijo.0801251
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10918539&dopt=Abstract
http://dx.doi.org/10.1016/S2213-8587(16)00081-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27133172&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0140-6736(16)31679-8
http://dx.doi.org/10.1016/S0140-6736(16)31679-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27733284&dopt=Abstract
https://europepmc.org/abstract/MED/22764734
http://dx.doi.org/10.1111/j.1467-789X.2012.01017.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22764734&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


51. Cho JH, Shin CM, Han K, Yoon H, Park YS, Kim N, et al. Abdominal obesity increases risk for esophageal cancer: a
nationwide population-based cohort study of South Korea. J Gastroenterol 2020 Mar 02;55(3):307-316 [doi:
10.1007/s00535-019-01648-9] [Medline: 31792601]

52. Hidayat K, Du X, Chen G, Shi M, Shi B. Abdominal obesity and lung cancer risk: systematic review and meta-analysis of
prospective studies. Nutrients 2016 Dec 15;8(12):810 [FREE Full text] [doi: 10.3390/nu8120810] [Medline: 27983672]

53. Mohammadi H, Ohm J, Discacciati A, Sundstrom J, Hambraeus K, Jernberg T, et al. Abdominal obesity and the risk of
recurrent atherosclerotic cardiovascular disease after myocardial infarction. Eur J Prev Cardiol 2020 Dec;27(18):1944-1952
[doi: 10.1177/2047487319898019] [Medline: 31958380]

54. Randhawa AK, Ardern CI, Kuk JL. Changes in the prevalence of chronic conditions associated with abdominal obesity
between 1999 and 2014. Clin Obes 2020 Feb 09;10(1):e12349 [doi: 10.1111/cob.12349] [Medline: 31820583]

55. Wang L, Yu C, Li J, Tian Q, Du Y. Mechanism of action of acupuncture in obesity: a perspective from the hypothalamus.
Front Endocrinol (Lausanne) 2021 Apr 2;12:632324 [FREE Full text] [doi: 10.3389/fendo.2021.632324] [Medline: 33868169]

56. Wang Y, Yue H, Chen Y, Yin X, Xu S, Mi Y, et al. Jianpi Peiyuan acupoint thread embedding therapy for perimenopausal
obesity: a randomized controlled trial. Article in Chinese. Zhongguo Zhen Jiu 2023 Mar 12;43(3):294-298 [doi:
10.13703/j.0255-2930.20220526-0007] [Medline: 36858391]

57. Wang Z, Li X, Gou X, Chen C, Li Z, Zhao C, et al. Network meta-analysis of acupoint catgut embedding in treatment of
simple obesity. Evid Based Complement Alternat Med 2022 May 23;2022:6408073-6408016 [FREE Full text] [doi:
10.1155/2022/6408073] [Medline: 35656457]

58. Caliendo M, Gehrsitz M. Obesity and the labor market: a fresh look at the weight penalty. Econ Hum Biol 2016
Dec;23:209-225 [FREE Full text] [doi: 10.1016/j.ehb.2016.09.004] [Medline: 27736669]

59. Rerksuppaphol S, Rerksuppaphol L. Waist circumference, waist-to-height ratio and body mass index of Thai children:
secular changes and updated reference standards. J Clin Diagn Res 2014 Nov;8(11):PC05-PC09 [FREE Full text] [doi:
10.7860/JCDR/2014/10017.5131] [Medline: 25584277]

60. Alberti KG, Eckel RH, Grundy SM, Zimmet PZ, Cleeman JI, Donato KA, International Diabetes Federation Task Force
on EpidemiologyPrevention, Hational Heart‚ Lung‚Blood Institute, American Heart Association, World Heart Federation,
International Atherosclerosis Society, International Association for the Study of Obesity. Harmonizing the metabolic
syndrome: a joint interim statement of the International Diabetes Federation Task Force on Epidemiology and Prevention;
National Heart, Lung, and Blood Institute; American Heart Association; World Heart Federation; International Atherosclerosis
Society; and International Association for the Study of Obesity. Circulation 2009 Oct 20;120(16):1640-1645 [doi:
10.1161/CIRCULATIONAHA.109.192644] [Medline: 19805654]

61. Kou J, Guo T, Wen P, Wei Q, Zhu Y. Bibliometric analysis of the clinical literature of acupoint thread-embedding for
simple obesity. Article in Chinese. Shanghai J Acu-Mox 2016;35(9):1122-1125 [doi: 10.13460/j.issn.1005-0957.2016.09.1122]

62. Meissner K, Fässler M, Rücker G, Kleijnen J, Hróbjartsson A, Schneider A, et al. Differential effectiveness of placebo
treatments: a systematic review of migraine prophylaxis. JAMA Intern Med 2013 Nov 25;173(21):1941-1951 [doi:
10.1001/jamainternmed.2013.10391] [Medline: 24126676]

63. Wu XK, Stener-Victorin E, Kuang HY, Ma HL, Gao JS, Xie LZ, PCOSAct Study Group. Effect of acupuncture and
clomiphene in Chinese women with polycystic ovary syndrome: a randomized clinical trial. JAMA 2017 Jun
27;317(24):2502-2514 [FREE Full text] [doi: 10.1001/jama.2017.7217] [Medline: 28655015]

Abbreviations
ACE: acupoint catgut embedding
AO: abdominal obesity
BW: body weight
CONSORT: Consolidated Standards for Reporting Trials
HC: hip circumference
RCT: randomized controlled trial
SPIRIT: Standard Protocol Items: Recommendations for Interventional Trials
VAS: visual analogue scale
WC: waist circumference

JMIR Res Protoc 2023 | vol. 12 | e46863 | p. 12https://www.researchprotocols.org/2023/1/e46863
(page number not for citation purposes)

Li et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://dx.doi.org/10.1007/s00535-019-01648-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31792601&dopt=Abstract
https://www.mdpi.com/resolver?pii=nu8120810
http://dx.doi.org/10.3390/nu8120810
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27983672&dopt=Abstract
http://dx.doi.org/10.1177/2047487319898019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31958380&dopt=Abstract
http://dx.doi.org/10.1111/cob.12349
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31820583&dopt=Abstract
https://europepmc.org/abstract/MED/33868169
http://dx.doi.org/10.3389/fendo.2021.632324
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33868169&dopt=Abstract
http://dx.doi.org/10.13703/j.0255-2930.20220526-0007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36858391&dopt=Abstract
https://doi.org/10.1155/2022/6408073
http://dx.doi.org/10.1155/2022/6408073
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35656457&dopt=Abstract
https://strathprints.strath.ac.uk/59133/
http://dx.doi.org/10.1016/j.ehb.2016.09.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27736669&dopt=Abstract
https://europepmc.org/abstract/MED/25584277
http://dx.doi.org/10.7860/JCDR/2014/10017.5131
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25584277&dopt=Abstract
http://dx.doi.org/10.1161/CIRCULATIONAHA.109.192644
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19805654&dopt=Abstract
http://dx.doi.org/10.13460/j.issn.1005-0957.2016.09.1122
http://dx.doi.org/10.1001/jamainternmed.2013.10391
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24126676&dopt=Abstract
https://europepmc.org/abstract/MED/28655015
http://dx.doi.org/10.1001/jama.2017.7217
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28655015&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


Edited by A Mavragani; submitted 28.02.23; peer-reviewed by B Xu, M S; comments to author 12.05.23; revised version received
13.05.23; accepted 15.05.23; published 10.07.23

Please cite as:
Li Q, Huang G, Pei X, Tang X, Zhang R, Huang Y, Liu Z, Yi R, Xing C, Zhang X, Guo T
The Effect of Catgut Embedding at Acupoints Versus Nonacupoints in Abdominal Obesity: Protocol for a Multicenter, Double-Blind,
16-Week Randomized Controlled Trial
JMIR Res Protoc 2023;12:e46863
URL: https://www.researchprotocols.org/2023/1/e46863
doi: 10.2196/46863
PMID:

©Qifu Li, Gaoyangzi Huang, Xianmei Pei, Xin Tang, Renrui Zhang, Ya Huang, Zili Liu, Rong Yi, Chonghui Xing, Xinghe
Zhang, Taipin Guo. Originally published in JMIR Research Protocols (https://www.researchprotocols.org), 10.07.2023. This is
an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in JMIR Research Protocols, is properly cited. The complete bibliographic information,
a link to the original publication on https://www.researchprotocols.org, as well as this copyright and license information must be
included.

JMIR Res Protoc 2023 | vol. 12 | e46863 | p. 13https://www.researchprotocols.org/2023/1/e46863
(page number not for citation purposes)

Li et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

https://www.researchprotocols.org/2023/1/e46863
http://dx.doi.org/10.2196/46863
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

