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Abstract
Objectives: The therapeutic effect of acupuncture treatments (AT) on functional gastroin-
testinal disorders (FGIDs) is contentious. A meta-analysis was conducted to assess the ef-
ficacy and safety of acupuncture for FGIDs.
Methods: The Cochrane Library, EMBASE, PUBMED, Web of Science, Wanfang Data-
base, China National Knowledge Infrastructure, and VIP Database were searched through
December 31, 2019 with no language restrictions. Risk ratio (RR) with 95% confidence in-
terval (CI) was calculated to determine the improvement in symptom severity after treatment.
Results: A total of 61 randomized controlled trials (RCTs) on FGIDs were included. The
pooled results illustrated the following: compared to pharmacotherapy (RR 1.13, 95% CI
1.09–1.17), placebo acupuncture (RR 1.69, 95% CI 1.37–2.08), no specific treatment (RR
1.86, 95% CI 1.31–2.62), and AT as an adjuvant intervention to other active treatments
(RR 1.25, 95% CI 1.21–1.30), AT had more favorable improvements in symptom severity;
sub-group analysis results classified according to functional dyspepsia, irritable bowel syn-
drome, and functional constipation also supported this finding; and the incidence of adverse
events was lower in AT than in other treatments (RR 0.75, 95% CI 0.56–0.99).
Conclusions: This meta-analysis found that AT was significantly associated with relief of
FGIDs symptoms; however, the evidence level was moderate or low. Further data from rig-
orously designed and well powered RCTs are needed to verify the effectiveness and safety of
AT as a FGIDs treatment.
PROSPERO PROTOCOL NUMBER: CRD42020169508.

Introduction

Functional gastrointestinal disorders (FGIDs) are now defined as
disorders caused by a combination of genetics, psychological fac-
tors, social factors, disturbance in the gut-brain axis, and environ-
mental stressors.1 Irritable bowel syndrome (IBS), functional
dyspepsia (FD), and functional constipation (FC) are the most
common FGIDs. They are a challenge to public health because
they are ubiquitous, affect the quality of life, and cause social
and economic burdens.
The efficacy of pharmacological treatments, such as prokinetic

agents, proton pump inhibitors, anticholinergic spasms, tricy-
clics, antidiarmodials, 5-HT3 antagonists, and antidepressants,
remains unsatisfactory because of the associated adverse effects.
For instance, 5-HT3 antagonists and 5-HT4 agonists, pose a po-
tential risk of ischaemic colitis and cardiovascular events,
respectively.2 In addition, single agents of pharmacotherapy tar-
get only one symptom at a time and thus are unlikely to be ef-
fective in patients with symptoms in the upper and lower
digestive tracts, and the combined use of drugs to treat upper
and lower abdominal symptoms raises the possibility of side
effects.

Whilst available treatment options for FGIDs have limited effi-
cacy, complementary and alternative medicine (CAM) provides a
new treatment option for gastroenterology specialists and patients
with gastrointestinal diseases.3 Acupuncture treatment (AT) has be-
come increasingly recognized as a CAM.3 Acupuncture involves
application of needles, heat, pressure, and other treatments to vari-
ous skin locations called acupuncture points (or acupoints) to im-
prove the body’s ability to self-regulate and control symptoms.
In the East, acupuncture has been practised for thousands of

years and is considered an active treatment for FGIDs for a long
time. However, currently, no strong evidence to show the effec-
tiveness and safety of AT for FGIDs exists. Systematic reviews
on acupuncture for individual FGIDs are scarce. Nevertheless, rel-
evant multi-centre RCTs have been conducted recently. Hence,
this study aimed to summarize the evidence in the RCTs and con-
duct a meta-analysis to evaluate the effectiveness and safety of AT
in FGIDs.

Methods

Literature search. According to the PRISMA guidelines,4

EMBASE, Cochrane Library, PUBMED, Web of Science,
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WanFang Database, China National Knowledge Infrastructure,
and VIP Database were searched through December 31, 2019 with
no language restrictions. The following terms were used: func-
tional gastrointestinal disease, acupuncture, electro-acupuncture,
meridians, acupoints, dyspepsia, irritable bowel syndrome, consti-
pation, and randomized controlled trials (RCTs) (Fig. 1). The full
literature search strategy is provided as an additional file
(Table S4). Moreover, we also considered all RCTs included in
the systematic reviews related to FD, IBS, and FC. PROSPERO
registration: CRD42020169508.

Selection criteria. Inclusion criteria included the following:
(i) RCTs published in journals; (ii) adult subjects (18–75 years
old) diagnosed with FD, IBS, or FC; diagnostic criteria including
but not limited to the Rome criteria;1,5–7 (iii) AT interventions, in-
cluding manual acupuncture, electro-acupuncture, and manual
acupuncture combined with moxibustion; (iv) control group com-
posed of those with sham acupuncture, medication treatment, no
(specific) treatment, or AT as an adjuvant intervention to another

treatment; and (v) studies reporting the rate of symptom improve-
ment after treatment.
Exclusion criteria were as follows: (i) studies that did not meet

the aforementioned inclusion criteria; (ii) duplication (i.e. the same
data of subjects in different studies by the same authors); (iii) full
text was unavailable; and (iv) the format of the result report could
not be used for the meta-analysis of the risk ratio (RR).

Data collection. Two reviewers screened all records identi-
fied by independent search and reviewed full texts for eligibility.
For studies that met the inclusion criteria, data were independently
extracted by two authors and reviewed by the corresponding au-
thor. Data on author names, publication year, country, subjects
(mean age, sample sizes), interventions (treatment and control
groups), effective rate, adverse events, and outcome assessment
criteria were obtained.
Any differences were settled through discussion. Authors of

studies whose reported data were incomplete or ambiguous were
contacted.

FIGURE 1 A flowchart of literature search and selection process.
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Assessment of risk of bias. Using Cochrane Collabora-
tion risk of bias tool,8 two authors independently evaluated the
methodological quality of all included RCTs based on seven items,
and the RCTs were classified as ‘high risk’, ‘low risk’, and
‘uncertain’.

Data synthesis and analysis. Outcome measures: Review
Manager (version 5.3) was used to express a dichotomous result
(e.g. efficiency) as risk ratio (RR), with 95% confidence interval
(CI). In the presence of large amounts of heterogeneity
(I2 > 50% or P < 0.05), a random-effects model was employed
to calculate the combined RR; otherwise, a fixed-effects model
was used. We tackled the missing data and analyzed the results
based on intention-to-treat (ITT) principle.8 Moreover, in some
RCTs, patients treated with acupuncture were divided into differ-
ent groups according to the acupuncture points and methods used.
As the acupuncture points and methods used in each group are
common acupuncture prescriptions for FGIDs, we combined the
results of the different acupuncture groups to obtain information
that is closer to the true clinical curative effect.
Missing data and adverse events: Based on the recommenda-

tions of the Cochrane Handbook for Systematic Reviews of Inter-
ventions (chapter 16),8 studies whose number of adverse events in
the study groups was zero were excluded from the meta-analysis.
Assessment of heterogeneity: When heterogeneity was observed

(I2 > 50% or P < 0.05), we attempted to identify the potential fac-
tors by exploring the individual characteristics of the study and
subgroup analysis.
Publication bias: STATA (version 16.0) was employed to per-

form funnel chart and Egger’s test to assess for potential publica-
tion bias when at least 10 studies were included.
Sensitivity analysis: We performed sensitivity analysis using ei-

ther fixed-effects or random-effects model to assess whether the
results were robust.
The Grading of Recommendations Assessment, Development

and Evaluation (GRADE) system was applied to confirm the level
of evidence and the strength of the recommendation.

Results

Literature search. Literature search identified 3,075 publica-
tions. A total of 969 duplicates were eliminated, and 574 were ex-
cluded after title and abstract screening based on the exclusion
criteria. After reviewing full-text publications, 61 RCTs were se-
lected according to the inclusion criteria, involving 9,447 partici-
pants, of which 4,942 participants received ATs (Fig. 1).

Characteristics of included RCTs. A total of 61RCTs9–69

associated with AT for FGIDs that met the inclusion criteria were
selected. Experimental details of clinical research are summarized
in (Table S1). The 9,447 participants in 61 RCTs were divided as
follows: 2875 with FD in 21 studies,9–29 3,220 with IBS in 24
studies,30–53 and 3,352 with FC in 16 studies.54–69 There were 12
multi-centre and 49 single-centre RCTs with sample sizes ranging
from 48 to 1,075, the age range of participants was 33–75 years,
and the duration of therapy lasted 2–12 weeks. Except for one
RCT29 using the Chicago NUD International Conference

Standard, the other 60 RCTs used the Rome criteria. For the acu-
puncture methods, 20 studies used electro-acupuncture and 41 stud-
ies applied manual acupuncture; since traditional Chinese medicine
(TCM) acupuncture is often accompanied by moxibustion, five
RCTs18,24,27,30,45 used acupuncture accompanied by moxibustion.
For acupoints, the six most commonly used acupoints in the in-
cluded RCTs were ST36, CV12, PC6, ST25, ST37, and BL25. Re-
garding the background of acupuncture therapists, all
acupuncturists in the included RCTswere fully trained in TCM acu-
puncture. In this meta-analysis, the primary outcome was
post-treatment efficacy rate, and the post-treatment efficacy rates re-
ported in all included studies were based on symptom
improvement.

Methodological quality. Based on the Cochrane Collabo-
ration risk of bias assessment tool,8 all 61 RCTs reported appropri-
ate methods of random sequence generation. Sixteen studies
mentioned allocation concealment, 21 studies addressed perfor-
mance bias, 11 studies reported blinding of outcome assessors,
and 60 studies addressed attrition bias (Fig. S1). The methodolog-
ical quality summary is presented in the supporting documents
(Fig. S2).

Acupuncture versus pharmacotherapy. In total, 40
RCTs compared ATwith pharmacotherapy, and all RCTs were per-
formed in China. The pharmacological drugs used in the control
group included prokinetic agents (itopride, domperidone), 5-HT4
agonists (mosapride), antispasmodic calcium antagonist
(pinaverium bromide), antidiarmodials (loperamide hydrochlo-
ride), Bifidobacterium, and antidepressants (flupentixol,
melitracen). The number of RCTs concerned with FD, IBS, and
FC were 13, 19, and 8, respectively.
The pooled results indicated that AT is significantly better at im-

proving symptoms than pharmacotherapy (RR 1.13, 95% CI 1.09–
1.17, I2 = 24%, Figure 2). Nevertheless, the GRADE analysis
showed that the overall quality of the evidence for such finding
was moderate because of the high risk of bias, which could be at-
tributed to uncertain blinding in most studies (Table 1). Moreover,
the subgroup analysis (Fig. 2) showed that AT is superior to phar-
macotherapy therapy in relieving the symptoms of FD (RR 1.08,
95% CI 1.03–1.14), IBS (RR 1.16, 95% CI 1.11–1.22), and FC
(RR 1.16, 95% CI 1.06–1.28).

Acupuncture versus placebo acupuncture. In 12
acupuncture placebo-controlled RCTs, nine were conducted in
China; the remaining three, in the USA, UK, and Canada. In seven
RCTs of manual acupuncture, three10,53,54 used shallow acupunc-
ture (i.e. the skin was gently pierced 2–3 mm) on non-acupoints,
one study52 used Streitberger needles, one study37 used
non-penetrating acupuncture (blunt needle tapped against the skin)
on the same acupoints as those in the acupuncture group, and one
study61 performed acupuncture on non-acupoints. For electro-
acupuncture, two studies12,23 used electro-acupuncture on non-
acupoints, two studies59,62 used shallow acupuncture (2–5 mm)
on non-acupoints with no electric current, and one study25 used
shallow electro-acupuncture (5–10 mm) on non-acupoints
(Table S2). Acupuncture has a significantly better effect on
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symptom improvement than sham acupuncture (RR 1.69, 95% CI
1.37–2.08, I2 = 79%) (Fig. 3). The overall quality of the evidence
for this outcome was low because of the high risk of bias (uncer-
tain blinding) and substantial heterogeneity based on GRADE
analysis (Table 1).

In the subgroup analysis, the pooled results illustrated that AT
was better than sham acupuncture in alleviating symptoms for
FD (RR 2.51, 95% CI 1.56–4.03) and FC (RR 1.61, 95% CI
1.22–2.12), but not for IBS (RR 1.11, 95% CI 0.88–1.38); the
finding for the IBS subgroup was consistent with that of a previous

FIGURE 2 Forest plot of comparison of efficacy: Acupuncture versus pharmacotherapy for functional gastrointestinal disorders. IBS, irritable bowel
syndrome; FD, functional dyspepsia; FC, functional constipation.
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meta-analysis.70 In addition, all three studies in the IBS subgroup
showed ‘low risk’ based on the assessment of risk of bias, and they
explicitly reported blinding of patients and evaluators, although
the acupuncturists were not blinded. Due to the particularity of
acupuncture, the absence of blinding amongst acupuncturists had
a substantial effect on the experimental outcome. Moreover, the
three studies in the IBS subgroup were completed in the USA,

UK, and Canada, whilst the studies in the other two subgroups
were conducted in China; we could not rule out the effect of na-
tional differences on the results. For the FD subgroup, there was
no heterogeneity (I2 = 0%) after removing the RCT 25 (Ma
2012), and the difference was still statistically significant (RR
3.04, 95% CI 2.22–4.17). For the FC subgroup, there was also
no heterogeneity (I2 = 0%) after removing the RCT59 (Liu

Table 1 Summary of Findings

Bibliography: Acupuncture for functional gastrointestinal disorders.

Outcomes No of Participants
(studies)

Quality of the
evidence
(GRADE)

Relative
effect
(95% CI)

Anticipated absolute effects
Risk with
Control

Risk difference with Acupuncture versus
pharmacotherapy (95% CI)

Acupuncture vs.
pharmacotherapy
Effective rate

4,432(40 studies) ⊕ ⊕ ⊕⊝

MODERATE†,‡

due to risk
of bias

RR 1.13
(1.09 to 1.17)

Study population
725 per
1,000

94 more per 1,000(from 65 more to 123
more)

Moderate
757 per
1,000

98 more per 1,000(from 68 more to 129
more)

Acupuncture vs. p
lacebo acupuncture
Effective rate

2,800(12 studies) ⊕ ⊕ ⊝⊝
LOW†,§

due to risk
of bias,
inconsistency

RR 1.69
(1.37 to 2.08)

Study population
289 per
1,000

199 more per 1,000(from 107 more to
312 more)

Moderate
357 per
1,000

246 more per 1,000(from 132 more to
386 more)

Acupuncture plus other
active treatments vs.
other active treatments
Effective rate

2,128(13 studies) ⊕ ⊕ ⊕⊝
MODERATE†

due to
nconsistency

RR 1.25
(1.21 to 1.3)

Study population
740 per
1,000

185 more per 1,000(from 155 more to
222 more)

Moderate
778 per
1,000

195 more per 1,000(from 163 more to
232 more)

Acupuncture vs. no
specific treatment
Effective rate

564(4 studies) ⊕ ⊕ ⊝⊝
LOW†,¶

due to risk
of bias,
inconsistency

RR 1.86
(1.31 to 2.62)

Study population
314 per
1,000

270 more per 1,000(from 97 more to
509 more)

Moderate
329 per
1,000

283 more per 1,000(from 102 more to
533 more)

Adverse events
Adverse events rate

3,951(18 studies††) ⊕ ⊕ ⊝⊝
LOW†,‡‡

due to risk
of bias

RR 0.75
(0.56 to 0.99)

Study population
49 per
1,000

12 fewer per 1,000(from 0 fewer to 22
fewer)

Moderate
42 per
1,000

309 more per 1,000(from 0 fewer to 18
fewer)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% con-
fidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).CI: Confidence in-
terval; RR: Risk ratio;
GRADE Working Group grades of evidence.
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.
†High risk of performance and detection bias owing to nonblinding.
‡The funnel plot (Fig. S3) was symmetrically distributed after trim-and-fill analysis, demonstrating that the conclusion will not be affected by publication
bias
§Heterogeneity: I2 = 79%.
¶Heterogeneity: I2 = 63%.
††Thirty studies reported adverse events (Table S1), of which 18 studies compared acupuncture with other treatments and the data is available for
pooled analysis.
‡‡inconclusive allocation concealment and blinding
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2016a), and the pooled result remained statistically significant (RR
1.45, 95% CI 1.29–1.63), which could be attributed to the large
sample size of these two RCTs.25,59

Acupuncture as an adjuvant intervention to other
active treatments. A total of 13 RCTs compared AT plus ac-
tive therapeutics with other active therapeutics. For the active ther-
apeutics, eight trials21,26,33,34,50,55,57,63,66 used Chinese herbal
medicine and four studies9,11,13,17 used pharmacotherapy. The
pooled results (Fig. 4) indicated that AT as an adjuvant interven-
tion to other active therapeutics is beneficial to improve clinical ef-
ficacy (RR 1.25, 95% CI 1.21–1.30, I2 = 42%), and the quality of
evidence was moderate based on GRADE analysis (Table 1).
Moreover, results of the three subgroup analyses of FD (RR
1.30, 95% CI 1.22–1.38), IBS (RR 1.25, 95% CI 1.16–1.35),
and FC (RR 1.20, 95% CI 1.13–1.28) also supported this finding.
For the FD subgroup, there was no heterogeneity (I2 = 0%) after
removing the RCT11 (Chuang 2019), and the difference was still
statistically significant (RR 1.21, 95% CI 1.14–1.28). The possible
reason for the heterogeneity was the extremely high methodologi-
cal quality of this RCT (low risk in seven items), which is far from
the quality of research methods in other studies.

Acupuncture versus no specific treatment. Four
RCTs that compared acupuncture with no specific treatment were
conducted in Korea,19 USA,52 UK,46 and China.36 Two
studies19,52 compared acupuncture with waiting, and two
studies36,46 compared acupuncture with usual care. The pooled re-
sult (Fig. 5) showed that AT was superior to no specific treatment
in symptom improvement (RR 1.86, 95% CI 1.31–2.62,
I2 = 63%), and the quality of evidence was low based on GRADE
analysis (Table 1). Heterogeneity was reduced in the subgroup
analysis, and the results of the subgroup analysis (Fig. 5) showed
that such superiority is present not only in the FD subgroup (RR
23.19, 95% CI 3.29–163.46) but also in the IBS subgroup (RR
1.73, 95% CI 1.44–2.08).

Adverse events. Amongst the included RCTs, 30 studies re-
ported on adverse events (Table S1), of which ten studies showed
that the number of adverse events in the study groups was zero. No
serious adverse events occurred in 30 studies. Moreover, four
studies10,25,46,59 described the details of the assessment of
acupuncture-related adverse events, including broken needles,
nausea/syncope during acupuncture, persistent severe
pain/haematoma around the acupuncture site,

FIGURE 3 Forest plot of comparison of efficacy: Acupuncture versus placebo acupuncture for functional gastrointestinal disorders. IBS, irritable
bowel syndrome; FD, functional dyspepsia; FC, functional constipation.
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bleeding/numbness/infection around the acupuncture site, and
insomnia/dizziness/other discomfort after acupuncture.
In addition, we used numbers of ‘as-treated’ to analyze the oc-

currence of adverse events. The pooled result (Fig. 6) indicated
that the incidence of adverse events of AT was relatively lower
than that of other treatments (RR 0.75, 95% CI 0.56–0.99,
I2 = 9%), although the level of evidence was low because of incon-
clusive allocation concealment and blinding (Table 1).
Subgroup analysis (Fig. 6) found that the number of adverse

events of AT was lower than that of pharmacotherapy (RR 0.36,
95% CI 0.21–0.62), and AT used as an adjunct therapy to other ac-
tive treatments did not increase the number of adverse events (RR
0.58, 95% CI 0.30–1.14). The incidence of adverse events was not
statistically different between AT and sham acupuncture (RR 1.35,
95% CI 0.89–2.07).

Sensitivity analyses. For all of the aforementioned compar-
isons, the statistical significance of the meta-analysis results has

not changed, regardless of whether the analysis adopted a
random-effects or fixed-effects model.

Publication bias. For 40 RCTs on acupuncture versus phar-
macotherapy, funnel plot (Fig. S3-A1) and Egger’s test
(P = 0.0000) suggested possible publication bias. After
supplementing 15 studies based on trim-and-fill analysis, the fun-
nel plot (Fig. S3-A2) was symmetrically distributed. In addition,
the log risk-ratio (95% CI) was statistically significant both before
and after trim-and-fill analysis (Table S3), thereby demonstrating
that the conclusion would not be affected by publication bias.
Moreover, the funnel plot (Fig. S3-B) of acupuncture versus

placebo acupuncture was symmetrical, indicating absence of pub-
lication bias, which is supported by the results of Egger’s test
(P = 0.1173). In addition, the funnel plot of acupuncture as an ad-
juvant therapy (Fig. S3-C) and Egger’s test (P = 0.0683) both
showed no potential publication bias. The funnel plot of adverse
events (Fig. S3-E) and Egger’s test (P = 0.8309) also showed no
potential publication bias. As there were only four studies on the

FIGURE 4 Forest plot of comparison of efficacy: Acupuncture as an adjuvant to other active treatments for functional gastrointestinal disorders. IBS,
irritable bowel syndrome; FD, functional dyspepsia; FC, functional constipation.
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comparison between acupuncture and moxibustion without spe-
cific treatment, there was no need to test for publication bias.

Discussion
This meta-analysis included 61 RCTs. We compared ATwith phar-
macotherapy, no specific treatment, placebo acupuncture and AT
as adjuvant therapy. Our pooled results show that AT is relatively
effective at relieving symptoms in patients with FGIDs. Only a
few adverse events attributable to acupuncture were found
amongst the 18 RCTs. However, heterogeneity and high risk of
bias lowered our level of certainty surrounding this evidence.
Acupuncture is part of traditional Chinese medicine (TCM),

acupuncture theory believes that the human body is connected
through meridians. Physical stimuli (needle, heat, pressure, etc.)
are used to activate the acupuncture points on meridians to im-
prove the body’s self-regulation ability and potentially hasten re-
covery. Most forms of acupuncture use disposable stainless steel
needles, each of which is slightly thicker than human hair. These
needles are inserted into “acupuncture points” on the skin. The
inserted needle may rotate, move up and down at different speeds
and depths, be heated, or be charged with a weak current. The
mechanism of AT of FGIDs remains unclear. Past
experiments14,21,71 have attempted to reveal the underlying mech-
anisms of acupuncture on cerebral activity, the brain-intestine axis,
gastrointestinal hormones, and other sub-systems. Amongst the 61
RCTs on FGIDs, more than 126 acupuncture points were used ac-
cording to TCM syndromes and personalized diagnosis. In the in-
cluded studies, the most commonly adopted acupoints were ST36,
CV12, and PC6 for the treatment of FD; ST36, SP6, and ST25 for
IBS; and ST37 and BL25 for FC. Clinically, special combinations
of acupuncture points are often used, such as Shu-Mu acupoint co-
ordination. For example, in TCM, BL2 and CV12 are the
Shu-point and Mu-point of the stomach, respectively; thus, they
are a common acupuncture prescription for FD. Moreover, BL25
and ST25 are compatible and are generally used for the treatment

of FC. The efficacy of acupuncture is affected by several factors,
such as the combination of different acupuncture points, special
acupoint selection, and the depth of acupuncture. Future
follow-up trials and network meta-analysis on acupoint formulae
and the most promising acupuncture methods are warranted. No
medical treatment method could exclude the subjective impres-
sions of patients. Thus, to affirm the objectivity of the efficacy
of acupuncture, placebo acupuncture is necessary. Placebo acu-
puncture is also called ‘sham acupuncture’, which is the same as
the placebo in drug research. We summarized the operation of
sham acupuncture of included RCTs, including non-acupoints,
non-therapeutic acupoints, shallow acupuncture, non-penetrating
acupuncture, electro-acupuncture without current/with little cur-
rent (Table S2). Of the 61 studies, 12 studies used sham acupunc-
ture, and the pooled results showed that AT is better than sham
acupuncture in alleviating symptoms of FD (RR 2.51, 95% CI
1.56–4.03) and FC (RR 1.96, 95% CI 1.07–3.62). However, in
the IBS subgroup, the results did not show statistical differences
(RR 1.11, 95% CI 0.88–1.38). The efficacy of sham acupuncture
is controversial, as no perfect placebo needle method exists, a rea-
sonable design is used to minimize the therapeutic effect of pla-
cebo acupuncture, which in turn allows for better verification of
the therapeutic effect of acupuncture.
In contrast to previous meta-analyses on acupuncture for

FGIDs,70,72,73 this study assessed the efficacy of acupuncture for
FD, IBS, FC using a subgroup analyses of the different diseases.
In addition, we have added new RCTs that were not included in
previous meta-analyses and made a variety of comparisons, in-
cluding AT versus drug treatment, acupuncture versus waiting in
a queue, acupuncture versus placebo acupuncture, and acupunc-
ture as an adjuvant therapy for other treatments. These compari-
sons demonstrated the efficacy of acupuncture for FD, IBS, and
FC. However, most of the RCTs included in this study had limita-
tions, including a lack of a rigorous study design, detailed descrip-
tion of the methodology, and standardized evaluation of the
efficacy. The most common methodological flaw was deficient

FIGURE 5 Forest plot of comparison of efficacy: Acupuncture vs no specific treatment for functional gastrointestinal disorders. IBS, irritable bowel
syndrome; FD, functional dyspepsia; FC, functional constipation.
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reporting of allocation concealment and blinding. The incomplete
report of blinding is one of the main reasons for downgrading the
assessment of the GRADE evidence in this study. Furthermore, an-
other limitation of this study is that only RCTs with dichotomous
results were selected and evaluated, in order to reduce heterogene-
ity. Therefore, to avoid loss bias and improve the robustness of the
data, all the original data in this meta-analysis were re-analyzed
based on the ITT priniciple.8

Well-implemented blinding or masking methods could reduce
measurement bias and placebo effects. Amongst the included stud-
ies, 11 studies were double-blind RCTs, 10 studies reported patient
blinding, and 11 of these 21 studies reported blinding of the effi-
cacy assessors. Double-blinding is difficult to achieve given the
role of communication between the therapist and the patient during
acupuncture. To conduct double-blind experiments with acupunc-
ture, Takakura et al.74 designed a double-blind, non-penetrating
placebo needle that could be easily pressed into the skin with

matching penetrating power. The needle is encased in an opaque
catheter, and the look and feel of this needle is indistinguishable
from the actual needle (i.e. neither the therapist nor the patient
knows if the needle penetrates the skin). Several studies have used
double-blind placebo needles. However, there is a persistent gap
between double-blind placebo needles trials and flexible applica-
tion in AT clinical practice. In recent years, nonblinded pragmatic
trials have been used to achieve clinically relevant results. Such
trials emphasize practical applicability and extrapolation in
real-world situations. This design is particularly appropriate for
researching complex and flexible interventions,75 such as acu-
puncture. To avoid the introduction of bias, efficacy assessors
and statisticians should be blinded throughout nonblinded prag-
matic trials.
To improve the quality of acupuncture research, TCM symp-

toms of patients and personalized AT deserve attention. Moreover,
randomization of clinical study cases ensures comparability

FIGURE 6 Forest plot of comparison of adverse events.
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between observation and control groups. However, most re-
searchers ignore the extraction and analysis of TCM dialectical
data when checking the balance of basic data in each group. From
the perspective of TCM, it is difficult to determine the comparabil-
ity between groups without dialectical data because of the basis of
AT originates from the dialectical treatment of TCM. Moreover, in
a clinical control study, establishing a blank control group is help-
ful to objectively evaluate the efficacy of acupuncture. AT is a tra-
ditional medicine that continues to face obstacles, such as the lack
of evidence of clinical effectiveness and safety. Thus, high quality
double-blind RCTs that provide reliable clinical evidence on the
safety of AT, which could enable patients to be provided with im-
proved treatment options, are needed.

Conclusions
This meta-analysis found that ATwas significantly associated with
relief of FGIDs symptoms; however, the evidence level was mod-
erate or low. Our study is limited by the quality of methodology—
and its corresponding high risk of bias—heterogenous diagnostic
and evaluation criteria, the small sample size, and the diversity
of acupuncture interventions. Future, rigorously designed RCTs
are needed to provide reliable evidence to verify the effectiveness
and safety of AT as a treatment for FGIDs.
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