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Acupoint catgut embedding is a useful therapy for weight management and widely applied in China. This review aimed to
systematically evaluate the effects of acupoint catgut embedding on abdominal obesity. We searched the PubMed, Cochrane-
Library, Embase, OVID,MEDLINE, ISI (web of science),Wanfang, VIP, CBM, andCNKI for randomized controlled trials that used
acupoint catgut embedding to treat abdominal obesity before April 2019 with the language restriction of Chinese and English. The
combination subject terms of abdominal obesity (or central obesity) and acupoint catgut embedding (or catgut implantation, catgut
embedding) were used.We found 15 studies involving 1584 individuals. When acupoint catgut embedding plus electroacupuncture
is compared with electroacupuncture alone, significant reductions in improvement rate (RR = 1.03, 95% CI = 0.99∼1.08), body
weight (MD = 5.20, 95%CI = 1.16∼9.25), body mass index (MD = 1.73, 95%CI = 0.70∼2.76), waist circumference (MD = 2.91,
95%CI = 1.36∼4.46), and hip circumference (MD = 1.06, 95%CI = -0.18∼2.30) were found. Mean values of body weight by acupoint
catgut embedding were 1.35 kg compared with electroacupuncture. Less adverse events were reported in all included articles. In
summary, pooled outcomes of acupoint catgut embedding presented a tendency of equal effects to other kinds of acupuncture,
whereas acupoint catgut embedding plus electroacupuncture is more effective for abdominal obesity. This study is registered with
PROSPERO 2017 (CRD42017082357).

1. Introduction

Obesity is an increasingly prevalent health problem that is
related to various diseases, such as diabetes mellitus, cancer,
and cardiovascular diseases [1]. Abdominal obesity, a special
kind of obesity, was considered to be more associated with
the disease compared with non-abdominal obesity [2]. It
is usually manifested as extravagant abdominal fat around
the stomach and abdomen leads to a negative influence on
health. Currently, absolute WC (>102 cm (40 in) in men
and >88 cm (35 in) in women) [3] and the waist-hip ratio
(>0.90 for men and >0.85 for women) are conventional
methods for diagnosis [4]. In the previous study, abdominal
obesity was linked to altered reward and cognitive systems
which regulate the appetite response [2]. Recently, many
studies have been performed to prove the strong associations
between abdominal obesity andmetabolic syndromewhich is
linked to diabetes and metabolic syndrome [5, 6]. Salehinia
et al. have assessed the relationship between abdominal

obesity and a higher risk of incident diabetes successfully
[7]. The strong correlation between abdominal obesity and
cardiovascular disease also has been proved.Thus, it has been
seen that people with abdominal obesity have a high risk of
metabolic syndrome [5].

Options for treatment of abdominal obesity are much
similar, including lifestyle intervention, surgery, and drug.
But considering the high risk of pharmacotherapy and
surgery, more clinicians have applied traditional Chinese
medicine (TMC) for weight control [8], such as manual
acupuncture (MA), electroacupuncture (EA), and acupoint
catgut embedding (ACE). Acupuncture can promote weight
control by regulating the nervous, endocrine and digestive
system [9]. An analysis in 2011 found that acupuncture
and drugs had better efficacy than lifestyle intervention,
and acupuncture had fewer reported adverse effects [10].
The electroacupuncture and ACE were a combination of
acupuncture and modern technologies. Now more and
more researchers have focused on the overall effect and
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mechanism of electroacupuncture and ACE on weight loss.
The principle of electroacupuncture is that a small electric
current is passed between pairs of needles. Gong et al. found
electroacupuncture had a good influence on weight loss
through the regulation of AMPK signaling pathways [11, 12].
ACE is an integrative medicine with some absorbable catgut
sutures implant into the acupoint based on the theory of
acupuncture. The advantages of ACE are easy operation and
durable stimulation compared with MA and EA [13].

Several comparative analyses have been performed to
investigate the curative effect of MA, EA, and ACE. A meta-
analysis in 2015 found that ACE presented a better outcome
compared with MA and EA for obesity [14]. However, to the
best of our knowledge, there was no comparative analysis
focusing on the curative effect of the above three therapies
for abdominal obesity.

The present meta-analysis aims at systematically evalu-
ating the evidence on the effects of ACE therapy for weight
management of abdominal obesity patients. We searched
electronic databases to obtain relevant studies published
before April 2019 with restriction of Chinese and English
language. The forms of acupuncture included MA, EA, and
ACE in this research.

2. Methods

2.1. Data Sources and Search Strategy. A comprehensive
literature search was performed from the initiation to April
2019 in the database of PubMed, the Cochrane Library,
Embase, OVID, MEDLINE, ISI (web of science), and four
Chinese databases, including CNKI, VIP, Wanfang, and
CBM. Combination subject terms of abdominal obesity
(or central obesity) and acupoint catgut embedding (or
catgut implantation, catgut embedding) were used to search
randomized controlled trials (RCTs), and the languages of
Chinese and English were restricted.

2.2. Study Selection, Inclusion and Exclusion Criteria. Eligible
studies were identified by reading the titles and abstract
of retrieved database literature, according to the following
inclusion and exclusion criteria. Disagreementswere resolved
by a third if necessary.

These studies included in the meta-analysis met the
following criteria: (1) the study design must be a clinical
RCTs with ACE (or ACE plus control) as treatment group
and MA (or EA or diet) as control; (2) patients diagnosed
with abdominal obesity irrespective of ages and sex as study
subjects; diagnostic criteria must be clear, and inclusion
and exclusion criteria were explicit; (3) English and Chinese
language studies.

The following were excluded: (1) obesity patients diag-
nosed with other diseases; (2) studies that compare the effect
of the difference of catgut length, operation, or acupoint
prescription; (3) duplicate publications and studies with the
same results.

2.3. Data Collection and Quality Assessment. The extracted
information included main characteristics of included RCTs
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Figure 1

(i.e., authors, publication year, and location), characteristics
of participants (i.e., age, gender, BMI, and sample size),
details of the intervention, and type of outcomes. The
methodological quality of eligible literature was assessed
using themethods recommended in theCochraneHandbook
for Systematic Reviews of Interventions [15]. The literature
was ranked high, low, and unclear risk by using the Cochrane
Handbook V.5.1.0 to evaluate the bias risks of each included
RCT from the aspects of random sequence generation,
allocation concealment, blinding of outcome assessment,
incomplete outcome data addressed, and selective outcome
reporting.

2.4. Statistics Analysis. Review Manager (version 5.3, the
Nordic Cochrane Center, Copenhagen, Denmark) was
applied to assess curation effect and publication bias. The
relative strength of curation effect was illustrated by forest
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Figure 2

plot. Heterogeneity among RCTs was assessed using the
Chi2 and I2 statistic. Random effect model was chosen
owing to the potential clinical heterogeneity in different trials
resulting from the different acupoints applied in different
catgut embedding therapies. The relative risk (RR) and mean
difference (MD) with 95% confidence interval (CI) were
used to analyze continuous data. P < 0.05 was considered
statistically significant.

3. Results

3.1. Study Description and Participants. Our initial search
obtained 155 potentially papers from the databases, of which
70 were reserved with 85 excluded for duplication. 15 articles
were selected after screening the titles and abstracts based on
the inclusive and exclusive criteria. Finally, we included 15
studies with 1584 participants [13, 16–29]: [13, 21] in English

and [16–20, 22–29] in Chinese met the inclusion criteria.
Among these studies, there were 9 articles [17, 22–29] that
reported the weight loss effect of ACE (402 patients) with
EA (401patients), 7 ACE plus EA (345 patients) versus EA
(345 patients) [18–20, 23, 25, 27, 28], 2 ACE (103 patients)
versus sham (99 patients) (that with the same operation as
ACE but the catgut was not implanted) [16, 21], and 1 article
[13] performed the comparative analysis of ACE versus MA,
ACE plus MA versus MA and ACE versus diet with 30
patients for each group. The articles were filtered as shown
in Figure 1.

3.2. Risk Bias in Included Studies. Themethodological quality
of all included studies was poor and probably at high risk as
shown in Figure 2. Of the 15 studies, 9 [16–18, 20, 21, 23, 24,
28, 29] reported the random sequence generation and 7 [13,
22, 25–27] reported the blinding of outcome assessment in
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(a)

(b)

(c)

Figure 3

high risk. The sample size varied from 30 to 100 participants.
Two articles [16, 17] reported a small proportion of dropout
whose data were also excluded from the analysis. The basic
characteristics of included trials were summarized in Table 1.
The selective reporting of outcomes cannot be judgedwithout
published trial protocols or registration of included studies.

3.3. Comparison: ACE versus EA

3.3.1. Frequency of Improvement. There were 9 trials with 803
patients [17, 22–29] in the comparison of ACE versus EA,
of which 7 trials [22–24, 26–29] with 642 patients evaluated

the frequency of improvement. The low heterogeneity was
detected (I2 = 0%, Chi2 test p = 0.65), and the random effect
model was applied to calculate the incorporated data. The
results showed no difference in improvement rate between
the two groups (RR = 1.01, 95% CI = 0.97∼1.04, p = 0.76)
(Figure 3(a)).

3.3.2. Reduction of BW and BMI. Seven meta-analyses [17,
23–25, 28, 29] that compared the outcome of the BW loss for
abdominal obesity patients between ACE and EA treatment
showed no significant difference between the groups (MD
= 1.35, 95%CI =-1.80∼4.50, p=0.40). The random effect
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Figure 4

model was used owing to their statistic heterogeneity (I2 =
74%, Chi2 test p = 0.0006) which might be caused by the
differences of the frequency of intervention, manipulations,
and participants (Figure 3(b)).

For the decline of BMI, as shown in Figure 3(c), the
merged results of 7 studies [17, 22–25, 28, 29] demonstrated
no variance between the two groups (MD = 0.23, 95%CI =
-0.31∼0.77, p =0.40). No significant heterogeneity (I2 = 0%,
Chi2 test p = 0.97) was found.

3.3.3. Reduction of WC, HC, and WHR. The combined
reduction of WC from 7 trials [17, 23–26, 28, 29] had no
significant difference between the two groups (MD = 2.09,
95%CI = -1.01∼5.18, p = 0.19), and significant heterogeneity
was found (I2 = 84%, Chi2 test p < 0.000001), as shown
in Figure 4(a). Meanwhile, ACE was not superior to EA
according to the pooled outcome of HC (MD = -0.84, 95%CI
= -2.32∼0.63, p= 0.26) of 4 trials [23, 24, 28, 29]; no significant

heterogeneity (I2 = 0%, Chi2 test p = 0.92) was found in
Figure 4(b). In addition, the pooled effect on WHR outcome
in 4 records [22–24, 28] showed no significant difference in
WHR decrease (MD = 0.01, 95%CI = -0.01∼0.02, p = 0.37),
and the heterogeneity is low (I2 = 0%, Chi2 test p = 0.82)
(Figure 4(c)).

3.4. Comparison: ACE versus Sham

3.4.1. BW and BMI. There are two trials [16, 21] reporting
the reduction of BW, and no significant difference between
the two interventions was found from the combined results
indicated (MD = 1.68, 95%CI = -3.13∼6.50, p = 0.49). It
was considerably heterogeneous among the 2 studies (I2 =
0%, Chi2 test p = 0.79) and might result from the loss of
embedding compared with ACE groups (Figure 5(a)).

The combined results of 2 studies [16, 21] showed that
there was no significant difference about the reduction of
BMI between the intervention of ACE and sham (MD= 0.40,
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(a)

(b)

(c)

Figure 5

95%CI = -1.06∼1.85, p = 0.59). No significant heterogeneity
between the studies (I2 = 0%, Chi2 test p = 0.54) was found,
as shown in Figure 5(b).

3.4.2. Reduction of WC. There were 2 records [16, 21] report-
ing the reduction of WC in the comparison of ACE versus
sham. There was no difference by their combination (MD
= 3.04, 95%CI = -0.71∼6.80, p = 0.11) and no heterogeneity
between the results (I2 = 0%, Chi2 test p = 0.91) (Figure 5(c)).

3.5. Comparison: ACE Plus EA versus EA

3.5.1. Frequency of Improvement. There was a significant
difference in frequency of improvement according to the
combined results of 5 studies [19, 20, 23, 27, 28] comparing
the ACE plus EA with EA (RR = 1.03, 95% CI = 0.99∼1.08,
p = 0.13). There was no heterogeneity between the results (I2
=16%, Chi2 test p = 0.31) (Figure 6(a)).

3.5.2. Reduction of BW and BMI. The combined results of
4 trials [18, 23, 25, 28] released the idea that ACE plus EA
was better than EA alone statistically in the reduction of
BW (MD = 5.20, 95%CI = 1.16∼9.25, p = 0.01). Substantial
heterogeneity between the results was found (I2 = 77%, Chi2
test p = 0.005) and may explain the difference of patients or
acupoint prescription as shown in Figure 6(b).

Significant difference of BMI reduction (MD = 1.73,
95%CI = 0.70∼2.76, p = 0.001) was tested by the pooled
results of 5 studies [18, 20, 23, 25, 28]. There was obvious
heterogeneity among the results (I2 = 62%, Chi2 test p = 0.03)
(Figure 6(c)).

3.5.3. Reduction of WC and HC. The studies [18, 20, 23,
25, 28] reported significant difference in WC loss between
the two interventions (MD = 2.91, 95%CI = 1.36∼4.46, p =
0.0002), and no heterogeneity was observed (I2 = 0%, Chi2
test p = 0.51) (Figure 6(d)). Four studies [18, 20, 23, 28]
indicated that there was no difference in HC loss between
the two interventions (MD = 1.06, 95%CI = -0.18∼2.30, p =
0.0002), and heterogeneity was shown (I2 = 0%, Chi2 test p
= 0.76), maybe caused by differences of patients or acupoint
prescriptions (Figure 6(e)).

3.6. Adverse Events. Therewere two studies reporting adverse
events in the comparison of ACE with EA. Wang [29]
reported fainting during the treatment of ACE (n=1), as
well as the treatment of EA (n=1). Shi [17] reported faint-
ing (n=1), subcutaneous indurations (n=2), hematoma, and
bruise (n=2) in ACE group. In addition, fainting, hematoma,
and bruise were also observed in EA group with one case
and three cases, respectively, along with sticking of the needle
(n=1) during the treatment of EA.
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3.7. Treatment Suggestion. A total of 33 acupoints were
extracted from the included RCTs, of which 30 acupoints
were used in ACE group, and 24 were applied in control
groups (EA, MA or sham). The frequency of usage was
illustrated in Figure 7. Apparently, the acupoints of ST25,
CV12, GB26, SP15, ST28, ST40 were the most used to lose
weight both in ACE and control groups. In the ACE group,
the frequency of treatment time ranged from 1 per 10 days
to 2 per week, and most of the frequencies were 1 per week.
Meanwhile, the total times of treatment varied from 4 weeks
to 3 months, and 8 weeks was mostly used.

4. Discussions

Many studies have confirmed the negative impact of abdom-
inal obesity on health, and it was reported to relate with
cardiovascular disease [4], Alzheimer’s disease, as well as
other metabolic and vascular diseases [30]. ACE is efficient
to control weight, but a systematic review of the efficiency of

ACE in contrast with other types of acupuncture intervention
for abdominal obesity appears to be lacking. In this review, a
total of 15 RCTs including 1584 patients were selected and the
efficiency of ACE was evaluated by comparing with MA, EA,
and diet as the control.

Although the overall quality of included studies was poor
owing to the poor methodological quality, small sample size
and clinical heterogeneity, our meta-analysis had two key
findings: (1) the pooled results suggested that ACE showed
equal clinically effect comparing with MA or EA in losing
weight and improving BMI for abdominal obesity. (2) A
combination of ACE and EA (orMA) wasmore efficient than
MA (or EA) alone for abdominal obesity.

Catgut embedding acupuncture is an updated and
improved form of classic manual acupuncture with the
advantages of lowering expense and time, as well as longer
lasting stimulation without additional biological effect in
comparison with manual acupuncture. In previous stud-
ies, RCTs manifested ACE was useful to reduce BW and
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improve the quality of life with less adverse effects [31–
34], and some systematical reviews also reported that the
effects of ACE on obesity were greater than or equal to
other kinds of acupuncture. Specifically, a meta-analysis also
suggested that ACE had better efficiency than MA or EA
for simple obesity [35]. However, for abdominal obesity in
this review, ACE showed no difference in losing weight
in comparison with MA or EA, but the combination of
ACE and EA (or MA) was superior to EA or MA alone
which was consistent with other studies. It suggested that
the efficiency of ACE might be type-specific for obesity in
spite of being moderate overall effects. It may result from the
response of different interventions to the various etiology of
obesity.

Nowadays, many factors are suggested to be the etiol-
ogy of obesity, such as neuromodulation, free radical, and
genetics [36, 37]. In ancient TCM theory, it is believed that
the dysfunction of spleen and stomach is the essential reason
for obesity. The increasing intake of sweet and greasy foods
and the function decline of spleen and stomach can lead
to the accumulation of fat in the body. Obesity patients
often suffer from the syndrome of qi deficiency and phlegm
retardation [38, 39]. It was proved that the blood pressure,
blood sugar, cholesterol, and triglyceride of abdominal obe-
sity patients were higher than those of the non-abdominal
obesity patients, whereas the HDL cholesterol level was
significantly lower than that of the control group [40].
Abdominal obesity is closely related to metabolic abnormal-
ities and the control of abdominal obesity contributes to the
early prevention of metabolic syndrome and cardiovascular
diseases.

There were several limitations in this review: (1) It is hard
to evaluate the safety of ACE because of the lack of adverse
effect data in primary studies. (2)Owing to the relatively short
duration of ACE sessions and follow-up duration of included
studies, there are unaddressed clinical concerns with respect
to the long-term effects of ACE on weight control. (3) The
quality of many analyzed RCTs was unsatisfactory with
unclaimed details of randomization, blinding methods and
so on. Therefore, further clinical trials with rigorous design
and longer follow-up appear warranted.

5. Conclusions

Our review found the evidence that the effects of abdominal
obesity treated by ACE were superior or equal to other
interventions (MA, EA, and diet) based on the assessment of
the pooled outcomes (frequency of improvement, loss of BW,
BMI,WC, andHC), whereas the combination of ACE and EA
orMA ismore effective than EA orMA alone. Further studies
with rigorous design are required to overcome the limitations
of small sample size and short-term effect and evaluate the
effect of ACE for treating abdominal obesity.
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