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Background: Acupuncture and moxibustion have been widely used in the

treatment of Irritable Bowel Syndrome (IBS). But the evidence that acupuncture

and moxibustion for IBS reduction of symptom severity and abdominal pain,

and improvement of quality of life is scarce.

Methods: PubMed, Embase, Cochrane Library, Web of Science, Chinese

National Knowledge Infrastructure (CNKI), Chinese Scientific Journals

Database (VIP), Wanfang Database, China Biomedical Literature Service

System (SinoMed), and unpublished sources were searched from inception

until June 30, 2022. The quality of RCTs was assessed with the Cochrane

Collaboration risk of bias tool. The strength of the evidence was evaluated

with the Grading of Recommendations Assessment, Development and

Evaluation system (GRADE). Trial sequential analysis (TSA) was conducted to

determine whether the participants in the included trials had reached optimal

information size and whether the cumulative data was adequately powered to

evaluate outcomes.

Results: A total of 31 RCTs were included. Acupuncture helped reduce the

severity of symptoms more than pharmaceutical drugs (MD, −35.45; 95% CI,

−48.21 to −22.68; I2 = 71%). TSA showed the cumulative Z score crossed

O’Brien-Fleming alpha-spending significance boundaries. Acupuncture wasn’t

associated with symptom severity reduction (SMD, 0.03, 95% CI,−0.25 to 0.31,

I2 = 46%), but exhibited therapeutic benefits on abdominal pain (SMD, −0.24;

95% CI,−0.48 to−0.01; I2 = 8%) compared to sham acupuncture. Moxibustion

show therapeutic benefits compared to sham moxibustion on symptom

severity (SMD, −3.46, 95% CI, −5.66 to −1.27, I2 = 95%) and abdominal pain

(SMD, −2.74, 95% CI, −4.81 to −0.67, I2 = 96%). Acupuncture (SMD, −0.46;

95% CI, −0.68 to −0.24; I2 = 47%) and the combination of acupuncture
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FIGURE 2

Summary of risk of bias.
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FIGURE 3

Forrest plot of acupuncture vs. pharmacological medications for symptom severity at the time of treatment ending. Results are shown by using

the random-e�ect model with mean di�erence and 95% confidence intervals (CI).

heterogeneity and low certainty (MD, 6.97; 95% CI, 5.78–8.16,

I2 = 21%) (Supplementary Figure 17).

Discussion

In this meta-analysis of 31 randomized controlled trials,

acupuncture or moxibustion were found to be beneficial for

IBS symptom severity, abdominal pain and quality of life. The

present study updated the synthesis of the current evidence

and suggests that acupuncture or moxibustion could reduce

symptom severity and abdominal pain, and improve quality of

life with low to high certainty of evidence (Table 2).

Principal findings and comparison with
other studies

Although several systematic review and meta-analysis on

acupuncture and moxibustion has been conducted (11, 44–

47), primary outcome assessment of these studies has been

limited to effectiveness rate. The continuous outcome from

one of these reviews used Chinese Medicine symptoms integral

with weighted mean difference (WMD) to estimate the efficacy

(45). However, Chinese Medicine symptoms integral to IBS

were rarely used in the clinical trials. The IBS series scales,

such as the symptom severity scale (IBS-SSS) and quality of

life (IBS-QOL), are widely used worldwide. Hence, symptom

severity measured by IBS-SSS and quality of life measured

by IBS-QOL are necessary to be assessed. Abdominal pain in

the included trials was measured by Likert classification or

visual analog scoring, the standardized scales should receive

more application. Therefore, IBS series scales, such as IBS-

SSS which including abdominal pain, are recommended in

further research. Another essential issue which is not discussed

in previous review is the increased type I error rate due to

sparse data and repeated significance testing when updating

meta-analysis with new trials.

Consistent with previous researches (11, 48), our results

showed that acupuncture is linked with a significant reduction

in symptom severity and abdominal pain in open-label studies.

However, there may be an overestimation of treatment response

in these trials due to a lack of blinding (48), since the

therapeutic benefits of acupuncture on symptom severity

are not exhibited when compared to sham acupuncture.

Our analysis shows that real acupuncture is related to a

reduction in abdominal pain compared to sham control,

which differs from the findings of the previous review

(11), owing to the inclusion of the latest published trials

(38). However, the interesting finding was reversed when

the sensitive analysis was conducted by omitting one of

the trials (38), which indicated the result wasn’t robust.
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FIGURE 4

Trial sequential analysis (TSA) for symptom severity. Trial sequential analysis (TSA) of 10 trials comparing acupuncture with pharmacological

medications for symptom severity in patients with IBS. The TSA shows that the information size is insu�cient, but the cumulative Z score

crossed O’Brien-Fleming alpha-spending significance boundaries. The evidence is su�cient to identify the e�ect of intervention. A required

information size of 5,490 was calculated using α = 0.05 (two sided), ß = 0.20 (power 80%).

FIGURE 5

Funnel plot of acupuncture vs. pharmacological medications on

IBS symptom severity at the time of treatment ending.

What should be noted is that the sham control used

in these trials, which involves skin penetrating needles

inserted at non-acupuncture points, may have potential weak

physiological activity that could influence the outcome and

lead to a more feasible intervention response (11), particularly

FIGURE 6

Egger test of acupuncture vs. pharmacological medications on

IBS symptom severity at the time of treatment ending (Egger

test, P = 0.191).

in the IBS population where high placebo responses are

common (49). The ongoing randomized sham-controlled

trials [NCT04276961 (50), ChiCTR2100044762] will clarify the

efficacy of acupuncture compared with sham-acupuncture. And
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FIGURE 7

Sensitive analysis of acupuncture vs. pharmacological medications on IBS symptom severity at the time of treatment ending.

more shams, which are unlikely to have physiological effects,

would be necessary for further research.

An exciting result, which is different from acupuncture’s

result, is found in moxibustion. On the one hand, our results

show that moxibustion, like the pooled open-label trials result of

acupuncture, is linked with a significant reduction in symptom

severity and abdominal pain; on the other hand, the real and

sham-controlled trials of moxibustion show benefits in symptom

severity, which differ from the pooled sham-control trials result

of acupuncture. Although the number of rigorous sham-

controlled trial is limited and heterogeneity is great, ongoing

RCTs (51) and the registered RCT with ID ChiCTR2100046852

may provide additional evidence of moxibustion’s effectiveness

for IBS treatment. Hence, more rigorous sham-controlled

trials should be conducted in the future to enhance

their reliability.

The major innovation that differentiated this research from

prior reviews was the trial sequence analysis on IBS symptom

severity and abdominal pain. Due to the potential for additional

bias, heterogeneity in various features of the design and conduct

of the included trials, and an inflated type I error rate, it

is reasonable to interpret a meta-analysis with a higher level

of skepticism than a single randomized controlled trial (52).

Though the number of patients included in our study is

much smaller than the calculated optimal information size, the

cumulative Z score crossed O’Brien-Fleming alpha-spending

significance boundaries for the outcomes of symptom severity

and abdominal pain. Trial sequence analysis shows that there

is enough evidence to show that acupuncture is better than

pharmaceutical drugs when it comes to reducing symptoms and

abdominal pain in open-label trials. More research is unlikely to

change this result.

For a meta-analysis to provide definitive evidence, it must

meet the basic requirements of a well-designed, adequately

powered, and rigorously executed single randomized controlled

trial (52). However, the majority of studies comparing

acupuncture or moxibustion to pharmacological therapy are not

blind. And expectation effects, which are defined as the impact

of expectations on subjective outcomes, may differ between

acupuncture and drug treatment (53, 54). As a result of the

lack of blinding and differential expectations, it is impossible to

determine whether any of the reported benefits of acupuncture

are due to a larger biological effect of acupuncture needling

compared to drugs, or the impact of the trial participants’ greater

expectation of benefit from acupuncture (11). Therefore, we

recommend that future acupuncture and moxibustion studies

should focus on sham-controlled trials. Further research should

consider these questions as a research direction for some of

the ideas we’d like to pursue but haven’t been able to because

of a lack of related trials, such as the effect difference of

acupuncture and moxibustion between different subtypes of IBS

and different regions.

Strengths and limitations

This systematic review and meta-analysis possesses a

number of methodological strengths. We followed the Cochrane

Collaboration’s recommendations and were registered in

PROSPERO under the number CRD42021262118. This study
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also included a rigorous assessment of the quality of evidence

using the GRADE approach. In addition, trial sequence analysis

was used to evaluate the required information size and interim

monitoring boundaries, which could decrease the probability of

type I error.

Nonetheless, several limitations are unavoidable. First, the

methodologic quality of the included trials was generally low

due to a lack of blinding and allocation concealment, which

limited the credibility of the results and contributed to a poorer

evidence grade. Second, outcomes in our research were limited

to symptom severity and quality of life, the possibility of a risk of

selective bias should be considered. Thirdly, abdominal pain in

the RCTs was measured by different classification scales, and the

effect size was assessed with standard mean difference (SMD),

which may have decreased the accuracy of the effect size. In light

of these limitations, more sham-controlled trials of acupuncture

or moxibustion are required to detect the treatment response

and long-term prognosis.

Conclusions

The findings of this systematic review and meta-analysis

suggest that acupuncture and/or moxibustion are beneficial for

symptom severity, abdominal pain and quality of life in IBS.

The effects of acupuncture and moxibustion should be better

known by more doctors and patients and widely used in clinical

practice. However, in sham control trials, acupuncture hasn’t

exhibited robust and stable evidence, and moxibustion’s results

show great heterogeneity. Hence, more rigorous sham control

trials of acupuncture or moxibustion are necessary.
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