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Abstract

Objective
To evaluate the effects of mild moxibustion (MM) for the treatment of irritable bowel syndrome with
diarrhea (IBS-D) through comparisons with those of placebo moxibustion.

Patients and Methods:
This was a single-site, randomized controlled trial was conducted at Shanghai Research Institute of
Acupuncture and Meridian in China and enrolled 76 participants who met the Rome IV diagnostic criteria
for IBS-D between May 2017 and December 2019. 76 participants were randomized to either mild
moxibustion (MM) or placebo moxibustion group (PM) in a 1:1 ratio. 18 sessions of MM or PM were
implemented over the course of 6 weeks (3 times per week). The primary outcome was adequate relief
after 6 weeks of treatment.

Results
Of 76 patients with IBS-D who were randomized (38 in the MM group and 38 in the PM group) were
included in the intention-to-treat (ITT) analysis set. After treatment at week 6, the response rate was
significantly higher in the MM group than the PM group (81.58% vs. 36.84%,) with an estimated
difference of 44.74 (95% CI, 23.46 to 66.02, P < 0.001). No participant reported severe adverse effects.

Conclusion
The findings suggest that mild moxibustion may be more effective than placebo moxibustion for the
treatment of IBS-D, with effects lasting up to 12 weeks.

Trial Registration:
ChiCTR, ChiCTR2100046852. Registered 29 May 2021 - Retrospectively registered, URL:
http://www.chictr.org.cn/showproj.aspx?proj=127000

Introduction
Irritable bowel syndrome (IBS) is a chronic functional gastrointestinal disorder, characterized by several
symptoms such as abdominal pain or disorder bowel function (e.g. diarrhea, bloating, or constipation)[1,
2] IBS has three predominant subtypes: IBS with diarrhea (IBS-D), IBS with constipation (IBS-C) and IBS
with mixed (IBS-M)[3]. The prevalence of IBS is 10%-20%, and 40% of IBS patients with diarrhea condition
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(IBS-D)[4, 5]. IBS has a negative impact on quality of life (QOL), causes a heavy cost burden, and
increases the risk of mental diseases such as depression[6].
The management of IBS-D included drugs treatment and non-pharmacological management[7]. The nonpharmacological management includes exercise and psychological therapies, specialized diets, fibre
supplementation, peppermint oil, other herbal products, and probiotics. Loperamide and Eluxadoline are
the most used pharmacological therapy for IBS-D, but it is focuses on symptom management like
diarrhea[7]. However, such medications only relief related symptoms rather than disease modification,
and the recurrence rates are high[8]. Many patients are reluctant to continued use medication due to few
symptom improvements[9] and adverse effects, such as cardiovascular disorders and ischemic
colitis[10]. Therefore, there is urgent to search for the therapies that effectively treat and manage this
condition[11].
More and more patients are forced to seek complementary and alternative therapies because of the
adverse effects and side effects of drugs[12–14]. Acupuncture and moxibustion are the effective
treatment for IBS[12, 14], and there are several meta-analyses suggested benefits of acupuncture and
moxibustion in terms of symptom control and quality of life improvements in patients with IBS[13, 15]. In
our previous studies, we compared the efficacy of electroacupuncture with mild moxibustion for treating
IBS-C and IBS-D, respectively, and showed that electroacupuncture resulted in symptoms improvement,
modulating on brain-gut function in patients with IBS-C[14] and IBS-D[16]. However, these trials focused
on the effect of electroacupuncture VS mild moxibustion on IBS, not mild moxibustion VS placebo
moxibustion. Therefore, a strictly conducted randomized controlled trial with high methodologic quality to
confirm the effectiveness and safety of mild moxibustion for IBS-D was considered necessary.
Accordingly, we designed the present randomized controlled trial to evaluate the effect and safety of mild
moxibustion for the treatment of IBS-D. Our hypothesis was that 6-week mild moxibustion would be more
effective than placebo moxibustion in the alleviation of IBS symptoms.

Methods

Study design
This randomized controlled trial was conducted between May 2017 and December 2019 at Shanghai
Research Institute of Acupuncture and Meridian in Shanghai, affiliated with Yueyang Hospital of
Integrated Chinese and Western Medicine, China (ChiCTR2100046852). The trial was performed over a
period of 14 weeks, including a 1-week wash-out period, 1-week baseline assessment period, 6-week
treatment period, and 6-week posttreatment follow-up period. This study was approved by the ethics
committee of Yueyang Hospital of Integrated Chinese and Western Medicine, affiliated with the Shanghai
University of Traditional Chinese Medicine. All patients signed informed consent before participation.
This study followed the Consolidated Standards of Reporting Trials (CONSORT)[17] and Standards for
Reporting Interventions in Clinical Trials of Acupuncture (STRICTA)[18].
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Participants
Participants were recruited from Shanghai Research Institute of Acupuncture and Meridian between May
2017 and December 2019 through hospital-based Wechat, print advertisements, and posters at the
outpatient unit. Eligible participants were men or women between the ages of 18 and 65 years; met the
Rome IV diagnostic criteria and Bristol Form for IBS-D[19]; had IBD at least 6 months; willing to
participate and signed informed consent. Key exclusion criteria were IBS-C/IBS-M or unsubtyped IBS;
organic intestinal tract diseases; prior surgery related to the intestinal; received medications treatment
that may affect intestinal function. Patients who received moxibustion within 6 months before enrollment
were also excluded.

Randomization and blinding
All eligible participants were randomly divided into MM group or PM group in a 1:1 allocation ratio. The
randomization sequence was generated by an independent statistician using SAS software (version 9.4),
with a block of 4. Only the therapists knew the group allocation. Participants and other relevant
researchers (the outcome assessors, data managers, and statisticians) were blinded to the group
allocation.

Interventions
The moxibustion strategies were developed by senior researchers of moxibustion and Gastroenterology
experts, based on the textbook and our previous study conclusions[14, 16]. Two (1 male and 1 female)
licensed therapists with 3 years of experience administering the mild moxibustion and moxibustion
treatments. Both therapists had at least a 5-year master’s education and were registered practitioners of
traditional Chinese medicine. All therapists and research assistants received a 3-day training before study
initiation. Both treatments consisted of 18 sessions, each for 30min, and were administered over 6 weeks
(3 times per week). Moxa cones (3 cm in diameter, Nanyang Hanyi Moxa Co. Ltd. China) and infrared
thermometer (Fluke 62, USA) were used.
Participants in the MM group received mild moxibustion at the bilateral acupoints of Tianshu (ST25) and
Zusanli (ST36). A moxa stick was ignited and positioned with a supporting device so that the tip of the
moxa stick is 3–5 cm above the acupoints. The temperature of the acupoint is monitored by an infrared
thermometer. The temperature was maintained at 43 ± 1°C to make the participants feel warm without
any burning pain. For the PMFH group, the same acupoints as the treatment group were used. The same
type of moxa stick was ignited but kept 8–10 cm above the acupoints, and the temperature of the
acupoints was maintained at 37 ± 1°C. Participants were not felt warm at these acupoints.

Outcomes measurements
The primary outcome the response rate after 6 weeks of treatment[20, 21]. The response rate was based
on the global treatment effect questionnaire[21], which asked, “Did you have adequate relief of your IBS
symptoms over the last week in comparison with the baseline period?” This was scored with a 7-point
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Likert scale, ranging from “extremely improved compared with the baseline period,” “improved compared
with the baseline period,” “slightly improved compared with the baseline period,” “not changed compared
with the baseline period,” “slightly aggravated compared with the baseline period,” “aggravated compared
with the baseline period,” or “extremely aggravated comparison with the baseline period.”
Secondary outcomes included response rates measured at follow up (12 weeks); change in total and
each domain IBS Symptom Severity Score (IBS-SSS)[22] from baseline to week 6 and week 12; total IBSQuality of Life (IBS-QOL)[23] questionnaire score, and subscale IBS-QOL scores from baseline to week 6.
Any adverse events (AE) likely to be related to the acupuncture treatment were recorded. All AE were
reported on the case report form (CRF) by independent assessors.

Sample size
The pilot study aimed to explore symptomatic improvement in patients with IBS-D on mild moxibustion
compared to moxibustion. Based on clinical experience and references[24], sample size was calculated
with 80% power and two-tailed alpha level of 0.05. We assumed 80% of the mild moxibustion group
achieved response at 6 weeks, compared with 35% of the control group. Considering a dropout rate of
20%, a total of 76 participants were recruited.

Statistical Analysis
An intention-to-treat (ITT) approach was used and all randomly assigned participants were analyzed, with
a 2-sided significance level of less than 0.05. Continuous Variables were described as mean (SD) or
median (p25, p75), and categorical variables were described as frequency and percentage. For baseline
characteristics, continuous variables were examined by independent sample t-test or Wilcoxon rank-sum
test, and categorical variables were compared by chi-square test, Fisher’s exact test, or CMH chi-square
test as appropriate.
The primary outcome of response rate at week 6 was assessed with the χ2 test. The same approach was
used for the response rate at week 12. The change from baseline in IBS-SSS and IBS-QoL were evaluated
by covariance analysis. All statistical analyses were performed using SAS software (version 9.4), and P
values less than 0.05 were considered significant.

Results
Figure 1 shows 97 IBS-D patients were screened. Of the 21 patients who were excluded, 5 declined to
participate, and 16 did not meet the inclusion criteria. Of the 76 eligible patients enrolled and randomly
assigned (38 mild moxibustion group and 38 placebo moxibustion group). 3 patients in the mild
moxibustion group and 5 patients in the placebo moxibustion group dropped out. At the end of treatment,
35 participants in the mild moxibustion group and 33 participants in the placebo moxibustion group had
completed treatment. The missing data were imputed by the LOCF method (Last observation carried
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forward). Baseline sociodemographic and clinical characteristics were similar between the two groups.
(Table 1)
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Table 1
Baseline Characteristics of Participants, by Group
Characteristic

Mild moxibustion group
(n = 38)

Placebo moxibustion Group
(n = 38)

P

Mean age (SD), y

50.21(12.21)

44.26(15.10)

0.075

Sex, n (%)

0.428

Female

21 (55.26)

20 (52.63)

Male

17 (44.74)

18 (47.37)

Mean Height (SD), cm

167.3 (8.90)

166.74 (7.65)

0.774

Mean weight (SD), kg

61.85 (12.85)

61.67 (12.26)

0.593

Education, (IQR), y

15 (11, 16)

16 (12, 16)

0.347

Mean disease duration (IQR),
m

6 (3, 10)

9 (4.5, 14)

0.337

IBS-SSS score (SD)

295.76 (82.27)

295.00 (89.59)

0.971

Severity of abdominal pain

56.36 (31.11)

58.95 (26.69)

0.705

No. of d in pain every 10 d

44.85 (27.63)

44.74 (26.79)

0.847

Severity of abdominal
distension

41.21 (27.92)

41.05 (33.35)

0.935

Satisfaction with bowel habits

75.45 (20.01)

74.47 (19.55)

0.756

Interference of IBS with life in
general

77.88 (21.03)

75.79 (21.76)

0.633

IBS-QOL score (SD)

92.85 (26.84)

93.95(32.85)

0.879

Dysphoria

24.03 (7.86)

24.11(8.35)

0.969

Interference with activity

22.48 (6.03)

22.63 (7.14)

0.926

Body image

8.48 (2.95)

9.11 (3.51)

0.527

Health worry

8.48 (3.05)

8.97 (2.90)

0.492

Food avoidance

9.91 (4.07)

9.82 (2.87)

0.664

Social reaction

8.91 (3.52)

10.32 (3.81)

0.140

Sexual concerns

4.58 (2.89)

4.16 (2.15)

0.887

Relationships

9.12 (3.13)

9.18 (2.99)

0.931

Expectation of moxibustion, n (%)
Complete believe

0.824
27 (71.05)

26 (68.42)
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Characteristic

Mild moxibustion group
(n = 38)

Placebo moxibustion Group
(n = 38)

Believe

5 (13.16)

7 (18.42)

Little believe

6 (15.79)

5 (13.16)

P

For the primary outcome, the intention-to-treat (ITT) analyses at the end of treatment (week 6) showed
response rates were significantly higher in the mild moxibustion group than placebo moxibustion group
(81.58% vs 36.84%,) with an estimated difference of 44.74 (95% CI, 23.46 to 66.02, P < 0.001). Similar
results were observed for a follow-up visit (week 12), there were statistically significant differences in the
response rates between the 2 groups 50.02 (95% CI, 24.38 to 71.68; P < 0.001). (Fig. 2 and Table 2).
Table 2
Response rate during the entire study
Variable

Mild moxibustion
Group

Placebo moxibustion
Group

(n = 38)

(n = 38)

Difference

P

(95% CI)

Adequate relief, %
Week 6

81.58

36.84

44.74 (23.46 to
66.02)

<
0.001

Week12

76.32

26.30

50.02 (24.38 to
71.68)

<
0.001

Table 3 shows the change of total and domain scores of IBS-SSS at weeks 6 and week 12. The mild
moxibustion group reported lower scores than the placebo moxibustion group in total at week 6 during
the final treatment report, and at week 12 during follow-up visit: 186.41 (95% CI, 152.85 to 219.98; P <
0.001) and 216.11 (95% CI, 183.82 to 248.39; P < 0.001). Moreover, there were statistically significant
differences between the mild moxibustion group and placebo moxibustion group in the severity of
abdominal pain, no. of day in pain every 10 days, the severity of abdominal distension, satisfaction with
bowel habits, and interference of IBS with life in general domains.
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Table 3
Secondary outcomes (IBS-SSS)
Outcome

Mild moxibustion Group
(n = 38)

Placebo moxibustion Group
(n = 38)

Mean

Mean

SD

Difference (95% CI)

P

SD

IBS SSS Score
Week 6

-218.79

100.58

-32.11

46.91

186.41(152.85 ~
219.98)

<
0.001

Week 12

-243.03

96.74

-26.58

57.39

216.11(183.82 ~
248.39)

<
0.001

Severity of abdominal pain
Week 6

-42.12

28.04

-5.26

11.79

37.94(29.73 ~
46.15)

<
0.001

Week 12

-48.18

30.66

-3.68

10.51

45.74(37.39 ~
54.08)

<
0.001

No. of d in pain every 10 d
Week 6

-34.24

25.74

-4.74

16.72

29.45(21.25 ~
37.65)

<
0.001

Week 12

-38.79

26.19

-6.58

18.35

32.14(24.57 ~
39.72)

<
0.001

Severity of abdominal distension
Week 6

-30.91

30.04

-4.47

18.26

26.35(17.46 ~
35.24)

<
0.001

Week 12

-34.24

30.21

-2.63

25.54

31.52(21.53 ~
41.50)

<
0.001

Satisfaction with bowel habits
Week 6

-52.73

29.40

-8.68

15.10

43.48(33.99 ~
52.97)

<
0.001

Week 12

-58.48

28.30

-6.05

12.85

51.81(43.50 ~
60.12)

<
0.001

Interference of IBS with life in general
Week 6

-58.79

27.81

-8.95

10.85

49.10(39.96 ~
58.24)

<
0.001

Week 12

-63.33

24.71

-7.63

11.95

54.74(46.99 ~
62.48)

<
0.001
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The results of IBS-QOL are reported in Table 4. After treatment, there were significantly greater in mild
moxibustion group than placebo moxibustion group in IBS-QOL score and seven domains: dysphoria,
interference with activity, body image, health worry, food avoidance, social reaction, and relationships. Of
note, at week 6, there were no statistically significant differences between the mild moxibustion group
and the placebo moxibustion group: -9.60(95% CI, -18.47 to -0.74; P = 0.169).

Page 11/19

Table 4
Secondary outcomes (IBS-QOL)
Outcome

Mild moxibustion
Group (n = 38)

Placebo moxibustion Group
(n = 38)

Mean

Mean

SD

Difference (95% CI)

P

SD

IBS QOL Score
Baseline

56.18

20.69

54.67

20.40

NA

0.759

Week 6

72.75

20.45

58.74

19.73

-12.84(-18.64~-7.03)

0.001

Dysphoria
Baseline

49.91

24.56

49.67

26.08

NA

0.969

Week 6

72.73

22.18

55.43

23.03

-17.13(-23.46~-10.80)

0.002

Interference with activity
Baseline

44.70

21.54

44.17

25.52

NA

0.926

Week 6

67.32

22.02

51.69

23.33

-15.23(-22.04~-8.42)

0.002

Baseline

71.97

18.43

68.09

21.93

NA

0.527

Week 6

81.06

17.85

66.28

21.82

-12.28(-19.57~-4.98)

0.003

Body image

Health worry
Baseline

54.29

25.44

50.22

24.16

NA

0.492

Week 6

73.23

21.73

59.65

23.61

-11.07(-19.18~-2.97)

0.010

Food avoidance
Baseline

42.42

33.94

43.20

23.95

NA

0.664

Week 6

61.36

29.52

48.68

22.05

-13.08(-23.18~-2.97)

0.027

Social reaction
Baseline

69.32

22.01

60.53

23.84

NA

0.140

Week 6

78.41

19.46

61.18

22.04

-11.44(-18.46~-4.43)

0.001

Sexual concerns
Baseline

67.80

36.18

73.03

26.88

NA

0.887

Week 6

80.68

28.49

74.34

25.66

-9.60(-18.47~-0.74)

0.169

Relationships
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Outcome

Difference (95% CI)

P

24.88

NA

0.931

23.01

-14.18(-22.06~-6.30)

0.008

Mild moxibustion
Group (n = 38)

Placebo moxibustion Group
(n = 38)

Mean

SD

Mean

SD

Baseline

48.99

26.08

48.46

Week 6

67.17

24.99

52.63

Mild moxibustion related AEs occurred in 5.3% (2 of 38) of participants in the mild moxibustion group, 2
patients reported rodonalgia and itching. All mild moxibustion related adverse events were mild, and all
participants continued to finish the trial.

Discussion
This pilot randomized, placebo-controlled trial showed that for patients with IBS-D, mild moxibustion had
a 44.74–percentage point higher response rate at week 6 and a 50.02–percentage point higher at week
12 than placebo moxibustion group. This means mild moxibustion not only provided short-term relief but
also long-term relief persisted up to 12 weeks after treatment. Patients in the mild moxibustion group also
had improvements in IBS-SSS total score and each domain up to follow-up visit (12-week). Meanwhile,
the quality of life had improved in the mild moxibustion group at week 6. In addition, there were no severe
AEs during the entire study.
To the best of our knowledge, no prior RCT has evaluated the effect of different moxibustion on IBS-D.
The findings of our previous trial that investigated the effects for IBS-D, showed the moxibustion is a
promising therapy[25, 26]. And mild moxibustion could significantly improve some of the most intrusive
symptoms of IBS patients[14]. Results of systematic reviews of the literature indicate that moxibustion
may be a beneficial therapy in relieving IBS symptoms, but this conclusion was based on studies that
were at high risk of bias in the included studies[13, 15, 27]. A great number of studies have shown that
acupuncture or acupuncture combined with mild moxibustion has a certain effect on IBS-D[12, 28]. This
trial is the first study focus on the different methods of moxibustion for IBS-D in short- and long-term
improvement of response rates, IBS-SSS, and IBS-QOL.
Many studies have demonstrated the efficacy of moxibustion in treating IBS-D, but It still remains unclear
how moxibustion alleviates IBS-D[29]. Our previous studies indicate that moxibustion could affect
intestinal microbes[30, 31], visceral hypersensitivity[31, 32], the brain-gut axis[14, 16], gastrointestinal
function[33]. Other studies showed the moxibustion or acupuncture have benefit effect for IBS-D by
regulating the neuroendocrine system[34], the immune system[35], and other factors.
Our study also has several limitations. First, the blinded were not completely assessed. Compared with
the placebo group, the mild moxibustion group was difficult to exclude the placebo effect due to the
obvious warm feeling. In the future, the placebo moxibustion group should try to eliminate the influence
of temperature, but at the same time ensure that it does not stimulate the acupoints. This will blind the
Page 13/19

patients and minimize the placebo effect. Second, the time of visits was few. We only assessed the
response rates at week 6 and week 12, it was impossible to accurately assessed when moxibustion works
and the long-term effect during the follow-up period. Further research should set multiple visit time points
and measure longer-term outcomes for different moxibustion. Third, we only assess the efficacy of mild
moxibustion for IBS-D, the effect of mild moxibustion was satisfactory for IBS-D, not for IBS-C. Therefore,
we could not determine the IBS-C that can benefit more from mild moxibustion. Finally, we only assessed
the effect of mild moxibustion for IBS-D, in future studies we could use 3 or more methods of
moxibustion to investigate the optimal method of moxibustion for IBS-D.

Conclusion
Mild moxibustion may be more effective than placebo moxibustion in alleviating the symptoms of IBS-D,
with its effects lasting up to 12 weeks. It is feasible to conduct a large randomized controlled trial of
different moxibustion for participants with IBS-D and the data of this trial could lead to an estimate of the
sample size.
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Figure 1
Study flow diagram.
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Figure 2
Response rates during the study.
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