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Introduction
Irritable bowel syndrome (IBS) is a common 
functional gastrointestinal disease. Its main clini-
cal manifestations include abdominal pain, bloat-
ing, and changes in bowel habits (diarrhea, 
constipation or alternative). The pathogenesis of 
the disease is still unclear. Without specific 

biomarker for the disease, IBS is diagnosed 
mainly based on clinical symptoms. The preva-
lence of IBS is 10% to 25% in the world and 5% 
to 10% in China, with the majority being diar-
rhea-predominant IBS (IBS-D).1 IBS not only 
manifests as intestinal symptoms but also is 
accompanied by stress and anxiety, severely 
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Results: Based on an intention-to-treat analysis, the rate of IBS-AR in the moxibustion group 
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sham, throughout (p < 0.001). At week 6, the rate of reduction >50 points in IBS-SSS of the 
treatment group was significantly higher than that of the sham (p < 0.001), which persisted 
throughout the follow-up period. Similar long-lasting improvements were observed in BSS, 
stool frequency, and stool urgency (p < 0.001). Improvements of IBS-QOL and HADS were 
comparable between the groups.
Conclusions: Moxibustion treatment benefits the long-term relief of symptoms in IBS-D 
patients.
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affecting the quality of life (QOL) of patients. 
Frequent hospital visits of these patients greatly 
increase the medical and social burden.2

Since specific therapeutic interventions are still 
lacking, the treatment of IBS presently focuses 
on the relief of symptoms. However, the efficacy 
of evidence-based pharmacological drugs is not 
high while the side effects can be intolerable.3 A 
more effective therapy is needed to deal with this 
distressful disease. Moxibustion is a commonly 
used treatment in Traditional Chinese Medicine 
(TCM). It involves burning processed mugwort 
(moxa) on acupuncture points of the body, in 
combination with acupuncture or alone. In 
many countries, it is used to treat a variety of 
gastrointestinal diseases.4–7 According to TCM 
theory, acupoints Tianshu (ST25) and Zusanli 
(ST36) can regulate gastrointestinal function 
and are often used in the treatment of IBS-D.8 
Acupuncture stimulation on ST36 can regulate 
intestinal motility; improve the rectal sensory 
threshold, defecation urge, and pain threshold; 
and effectively relieve abdominal pain caused by 
visceral hypersensitivity.9 ST25 and the gastro-
intestinal tract are innervated by the thoracic 10 
spinal cord segment. Acupuncture on this point 
can inhibit diarrhea and abdominal pain caused 
by excessive gastrointestinal motility.10 However, 
clinical trials of moxibustion for IBS-D are lim-
ited. Previous studies have shown that patients 
with IBS-D treated with moxibustion experi-
enced greater improvement of symptoms than 
did patients given sham treatment5 or electroa-
cupuncture.6 Recent meta-analyses7 reported 
that trials of moxibustion treatment for IBS-D 
are limited by lack of adequate sample size, ran-
domization, allocation concealment, and blind-
ing of participants. Furthermore, most are 
single-center studies without long-term follow-
up, leading to the relatively higher risk of bias in 
the test results.

To overcome the major weaknesses of previous 
studies discussed above, we conducted this multi-
center randomized clinical trial to evaluate the 
long-term efficacy and safety of moxibustion at 
ST25 and ST36 for the treatment of IBS-D rela-
tive to a sham control, with parallel grouping and 
24-week follow-up. The specific aim was to pro-
vide more convincing evidence on the efficacy of 
moxibustion at ST25 and ST36 in relieving 
symptoms in patients with IBS-D, especially in 
the long-term follow-up.

Methods

Study design
This was a multicenter, parallel group randomized 
and sham-controlled clinical trial with a 24-week 
follow-up. The clinical trial protocol (No. 2015-
006) was reviewed and approved by the 
Institutional Review Board of Yueyang Hospital 
of Integrated Traditional Chinese and Western 
Medicine, Shanghai University of TCM and reg-
istered in Clinicaltrials.gov (No. NCT02421627). 
The study was performed in accordance with the 
ethical principles that have their origin in the 
Declaration of Helsinki and that are consistent 
with ICH-Good Clinical Practice guidelines. All 
participants gave their informed consent prior to 
their inclusion in the study.

Subjects
IBS-D patients were recruited from May 2015 to 
October 2017 at three centers including the Bowel 
Disease Specialist Outpatient Clinic, Shanghai 
Research Institute of Acupuncture and Meridian, 
the Department of Acupuncture and Moxibustion, 
Yueyang Hospital of Integrated Traditional Chinese 
and Western Medicine, Shanghai University of 
TCM, and the Department of Acupuncture and 
Moxibustion, Shanghai TCM-Integrated Hospital, 
and Shanghai University of TCM.

All the enrollees met the Rome III diagnostic crite-
ria of IBS-D, were aged between 18 and 65 years, 
and signed informed consent. Patients with any of 
the following conditions were excluded: other sub-
types of IBS, organic gastrointestinal disease, med-
ications for IBS or other medications such as 
antibiotics, probiotics, prebiotics or traditional 
Chinese medicine used for the previous month, 
severe diseases of the heart, brain, liver, kidney, or 
hematopoietic system, confirmed diagnosis or 
family history of mental illness, pregnant or plan to 
become pregnant, breastfeeding, or history of 
abdominal surgery or moxibustion treatment.

All eligible subjects completed baseline assess-
ments, including demographics, moxibustion 
expectation, and IBS-D-related features such as 
severity and QOL (Supplementary Figure 1).11

Randomization and masking
Subject allocation was by a random computer-gen-
erated sequence, which was stored in sequentially 
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coded, opaque envelopes and delivered to qualified 
subjects. In this way, subjects were equally and ran-
domly assigned to receive moxibustion or sham 
moxibustion. All patients were blinded to their 
group assignment. All treatments were conducted 
in a single isolated room to avoid communication 
between patients. The outcome evaluators and 
statisticians were blinded to the grouping.

Procedures
For both groups, the acupuncture points were 
bilateral ST25 and ST36, defined according to the 
World Health Organization standard (Figure 1).  
A pure moxa stick (diameter 2.8 cm, Hanyi, 

Nanyang Hanyi Moxa, Henan, P.R. China) was 
ignited and placed on a moxa stand with the 
burning end of the moxa stick perpendicular to 
the acupoint, 3–5 and 8–10 cm away from the 
acupoint for the moxibustion and sham groups, 
respectively. The temperatures on the skin of acu-
points were maintained at 43°C ± 1°C and 
37°C ± 1°C for the moxibustion and sham 
groups, respectively. The ash of the burning end 
of the moxa stick was scraped off every 5 min. 
Each treatment lasted for 30 min. Each patient 
underwent the assigned treatment, 3×/week, 
once every other day, for 6 weeks (18×). 
Follow-up was at 12, 18, and 24 weeks from 
baseline.

Figure 1. Acupoints and method of moxibustion. (a) Locations of Zusanli (ST36) and Tianshu (ST25), (b) verum 
moxibustion, and (c) sham moxibustion had different distance between the ignited moxa stick and acupuncture 
points.
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All acupuncturists had received special training 
for this study and had at least 5 years of clinical 
experience.

Outcome
The primary outcome was the rate of adequate 
relief of IBS symptoms (IBS-AR) during the 
6-week treatment. IBS-AR, including whether 
abdominal pain and abdominal discomfort are 
adequately relieved, was assessed weekly. Patients 
who reported adequate relief for more than 3 
weeks within the 6-week treatment period were 
characterized as a responder, otherwise as a non-
responder.12 At the end of treatment, the differ-
ence in the proportion of respondents between 
the two groups was compared.

The secondary outcome measures comprised the 
following assays: IBS-AR at 12, 18, and 24 weeks, 
IBS severity scoring system (IBS-SSS), IBS-SSS 
responders, Bristol stool form scale (BSS), mean 
frequency of diarrhea/week, bowel urgency, IBS-
QOL, Hospital Anxiety and Depression Scale 
(HADS), adverse events, and patients’ blinded 
guess of treatment. These secondary outcome 
measures are detailed below.

The IBS-SSS score reflected the severity of symp-
toms based on degree and days of abdominal 
pain, severity of abdominal distension, satisfac-
tion with bowel habits, and interference in gen-
eral life. The full score for each aspect was 100 
points and a higher score indicated greater sever-
ity.13 A positive IBS-SSS response was considered 
a 50-point reduction in total IBS-SSS scores.13

The BSS assessed stool from constipation to diar-
rhea, from 1 to 7 points.14 The mean frequency of 
diarrhea/week was determined from the patient’s 
diarrhea diary.15 The bowel urgency score was 
based on patient report, ranging from 0 (mild) to 
100 (strong).15

Health-related QOL was judged according to the 
IBS-QOL,16 evaluated in eight domains, with 
higher scores indicating better health-related 
QOL: dysphoria, interference with activity, body 
image, health worry, food avoidance, social reac-
tion, sexual, and relationships. The HADS con-
sisted of subscales for anxiety and depression.17 
The safety assessment evaluated occurrence and 
outcomes of adverse events during treatments.

At the end of treatment, the subjects were asked 
to give their blinded guess about specific treat-
ment they received.

Statistical analysis
The rates of IBS-AR at 6 weeks were expected to 
be 80% (moxibustion) and 49% (sham).18,19 The 
estimation of sample size was based on the sam-
ple rates (α = 0.05, 1 − β = 0.9). The sample size 
required for each group was 45. Considering a 
15% dropout, each group required 52 cases, and 
the study altogether, >104 cases.

The primary outcome (IBS-AR at week 6) and 
rate of IBS-AR secondary outcome were analyzed 
using the intention-to-treat principle and per-
protocol analysis (patients who completed the 
trial, did not violate the protocol, and completed 
80–100% of treatments). Demographic and base-
line characteristics, and other secondary out-
comes, were analyzed using the intention-to-treat 
principle. Blind assessment was performed using 
per-protocol analysis. Missing data for continu-
ous variables were filled in using the last observa-
tion carried forward. The missing dichotomous 
outcome data (IBS-AR) were analyzed after fill-
ing by nonresponders. Safety assessments 
included patients who received at least one 
treatment.

The categorical data are shown as percentage, 
analyzed by chi-square, Fisher’s exact, or 
Cochran–Mantel–Haenszel tests. Quantitative 
variables are shown as mean ± standard devia-
tion, mean (95% confidence interval), or median 
(interquartile range), analyzed by independent 
sample t test or Wilcoxon rank-sum test. The pri-
mary and secondary outcomes (inter-group dif-
ferences for IBS-AR and IBS-SSS response rates) 
were analyzed by chi-square or Fisher’s exact 
tests. For other secondary outcomes, inter-group 
comparisons of the IBS-QOL and HADS changes 
from baseline used an independent samples t test, 
intra-group comparisons were performed using a 
paired t test. IBS-SSS, BSS, mean frequency of 
diarrhea/week, and bowel urgency were analyzed 
by a linear mixed effect model and independent 
samples t test. For exploratory outcomes, sub-
group analyses of the primary outcome were per-
formed using the Cochran–Mantel–Haenszel 
test, with gender, IBS-SSS severity, and moxibus-
tion expectation as stratified factors. All were 
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two-sided tests with a type I error probability of 
0.05. SPSS Version 21.0 (IBM, Armonk, NY, 
USA) was used for the analyses.

Results

Demographic baseline characteristics
A total of 148 patients with IBS-D were recruited, 
and 104 satisfied the study criteria, with 52 each 
in the moxibustion and sham groups (Table 1). 
The demographic and clinical characteristics of 
the groups were similar.

Among the 104 patients, 97 (93.3%) completed 
the trial (Figure 2). Three dropouts were in the 
moxibustion group (one each due to going 
abroad, work conflict, or unknown reason). Four 
patients dropped out of the sham group (two due 
to work conflicts and one each due to travel or 
unknown reason).

Primary and secondary outcomes
At the end of treatment (6 weeks), both the inten-
tion-to-treat and per-protocol analyses showed 
that the percentage of patients in the moxibustion 
group who achieved IBS-AR (76.9%, 81.6%, 
respectively) was significantly higher than that of 
the sham group (42.3%, 45.8%, respectively, 
p < 0.001, both, Table 2). At each timepoint of 
the follow-up, the rate of IBS-AR of the moxibus-
tion group was higher than that of the sham 
(p < 0.001).

At the end of treatment, the IBS-SSS response 
rate of the moxibustion group (84.6%) was sig-
nificantly higher than that of the sham group 
(50.0%, p < 0.001), and this trend was main-
tained throughout the follow-up (p < 0.001, 
Table 3).

IBS-SSS and domains
At the end of treatment (6 weeks), from 6 to 24 
weeks, and over the entire study period (24 
weeks), the reduction of total IBS-SSS score in 
the moxibustion group was significantly greater 
than that of the sham group (p < 0.001, each, 
Supplementary Table 1).

Consistent with the IBS-SSS total score, the 
reductions of the following specific IBS-SSS 
domains at the end of treatment were significantly 

higher in the moxibustion group than the sham 
group: abdominal pain severity, dissatisfaction of 
bowel habits, and interference of life in general 
(p = 0.002, 0.025, 0.005, respectively, Figure 3, 
Supplementary Table 1). The differences between 
the groups were significant during the follow-up. 
The moxibustion group experienced greater 
improvements in days of abdominal pain at 18 
and 24 weeks (p = 0.042, 0.016, respectively) and 
abdominal distension severity at 12, 18, and 24 
weeks (p = 0.009, 0.002, <0.001, respectively), 
compared with the sham group, as well as abdom-
inal distention throughout the study period 
(p = 0.001). However, for the entire 24 weeks, the 
days of abdominal pain in the two groups did not 
differ significantly (p = 0.064).

Changes in BSS, mean frequency of  
diarrhea per week, and bowel urgency
At the end of treatment (6 weeks), the moxibus-
tion group had experienced significantly greater 
decreases in BSS score, frequency of diarrhea per 
week, and bowel urgency than the sham group 
(p = 0.003, <0.001, <0.001, respectively,  
Figure 4, Supplementary Table 2). The decreases 
remained significantly greater in the moxibustion 
group throughout the follow-up period.

Health-related QOL
At 6 weeks, the health-related QOL had signifi-
cantly improved from the baseline in both the 
moxibustion (p < 0.001) and sham (p = 0.004) 
groups, with no significant difference between the 
two groups in degree of improvement (p = 0.613, 
Supplementary Table 3). Regarding specific 
domains of the IBS-QOL, significant improve-
ments in the domains of anxiety, behavioral disor-
ders, and health concerns (p < 0.001, 0.001, 
0.005, respectively) were observed in the moxi-
bustion group. In the sham group, significant 
improvements were observed in the following 
four domains: anxiety, behavioral disorders, 
health concerns, and interpersonal relationships 
(p = 0.002, 0.001, 0.026, 0.024, Supplementary 
Table 4).

HADS
After 6 weeks of treatment, both the anxiety and 
depression scores of the moxibustion group had 
significant improvement (p < 0.001, both, 
Supplementary Tables 5 and 6). In the sham 
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Table 1. Baseline demographics and clinical characteristics of the moxibustion and sham groups.a

Moxibustion Sham p

Gender, n (%)

 Male 23 (46.9) 28 (53.9) 0.327

 Female 29 (55.8) 24 (46.1)  

Age, y, mean (SD) 47.6 ± 11.9 45.2 ± 14.7 0.357

Height, cm, mean (SD) 166.2 ± 8.0 167.3 ± 9.2 0.534

Weight, kg, mean (SD) 60.7 ± 12.9 63.0 ± 12.1 0.357

Education, years, mean (SD) 14.2 ± 2.6 15.6 ± 15.4 0.525b

Duration of IBS, years, mean (SD) 6.8 ± 7.9 8.1 ± 7.1 0.353

Pt’s expectation, n (%)c

 Slight 7 (13.5) 5 (9.6) 0.673d

 Moderate 12 (23.1) 13 (25.0)  

 Extreme 33 (63.4) 34 (65.4)  

IBS-SSS, mean (SD)

 Total score 253.6 ± 72.2 252.9 ± 77.5 0.958

 Abdominal pain, severity 37.3 ± 30.4 37.7 ± 32.4 0.950

 Abdominal pain duration, days 35.4 ± 28.5 38.3 ± 32.3 0.630

 Abdominal distension severity 37.3 ± 30.4 37.7 ± 32.4 0.950

 Satisfaction with bowel habits 69.6 ± 22.8 68.1 ± 26.6 0.752

 Interference in general life 67.3 ± 23.4 65.2 ± 23.0 0.643

IBS-SSS, n (%)

 Mild 6 (11.5) 10 (19.2) 0.352d

 Moderate 33 (63.5) 31 (59.6)  

 Severe 13 (25) 11 (21.2)  

BSS, mean (SD)

 Total score 5. 92 ± 0.86 6.10 ± 0.80 0.290

 Frequency of diarrhea/week 3.25 ± 1.20 3.61 ± 1.36 0.159

 Bowel urgency score 88.5 ± 9.4 88.7 ± 8.9 0.915

IBS-QOL, mean (SD)

 Total score 58.5 ± 18.9 60.1 ± 17.9 0.659

 Dysphoria 53.6 ± 23.1 55.3 ± 22.8 0.670

(Continued)
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group, both the anxiety and depression scores 
improved, but only the change in anxiety score 
reached statistical significance (p = 0.003, 0.156, 
respectively). The moxibustion and sham groups 
were comparable in degree of improvement in 
both anxiety (p = 0.573) and depression 
(p = 0.054).

Subgroup analysis
At the end of treatment, the men (but not women) 
of the moxibustion group had a higher rate of 
remission compared with the sham group 
(Supplementary Table 7). Of patients with slight or 
moderate (but not severe) IBS-SSS score, the mox-
ibustion group experienced a higher rate of remis-
sion compared with the sham group. For patients 
at all levels of expectation of improvement with 
treatment, the moxibustion group had a signifi-
cantly higher rate of remission than the sham group.

Safety outcome
No serious adverse events occurred in this study. 
One person in each group suffered mild burn and 
recovered after symptomatic treatment.

Patients’ blinded guess regarding  
treatment type
At the end of treatment, the subjects were asked 
to guess as to the specific treatment they received. 
In the moxibustion and sham groups, 89.80% 
(44/49) and 83.33% (40/48), respectively, con-
sidered that they had received actual moxibustion 
treatment (p = 0.35).

Discussion
This is the first parallel group randomized and 
sham-controlled clinical trial of moxibustion at 
ST25 and ST36 for the treatment of IBS-D, 
with a 24-week follow-up. In 6 weeks, 18 moxi-
bustion treatments were administered to each 
subject, and the long-term effects were assessed 
after 18 weeks. We found that patients who 
received moxibustion had a higher adequate 
response rate, significantly lower IBS-SSS scores 
and frequency of diarrhea, and better improve-
ment in stool characteristics and bowel urgency 
than the sham treatment. The 6.7% dropout 
rate and low adverse event indicate that moxi-
bustion has good compliance and is safe for relief 
of IBS-D symptoms.

Moxibustion Sham p

 Interference with activity 51.0 ± 22.4 50.6 ± 24.1 0.940

 Body image 73.1 ± 20.0 76.2 ± 18.7 0.412

 Health worry 56.1 ± 21.7 55.9 ± 22.5 0.971

 Food avoidance 40.9 ± 30.0 46.2 ± 27.3 0.350

 Social reaction 66.6 ± 20.6 68.6 ± 24.7 0.648

 Sexual activity 71.6 ± 28.9 73.6 ± 28.7 0.734

 Relationships 70.0 ± 23.8 71.0 ± 22.6 0.833

HADS, mean (SD)

 Anxiety 7.6 ± 4.1 8.4 ± 4.3 0.346

 Depression 6.1 ± 4.3 6.1 ± 4.4 0.964

BSS, Bristol stool form scale; HADS, Hospital Anxiety and Depression Scale; IBS, irritable bowel syndrome; QOL, quality of 
life; SSS, symptom severity scale.
an = 52 in each group.
bSatterthwaite test.
cPatients’ expectation of the efficacy of moxibustion treatment.
dRow mean scores differ test.

Table 1. (continued)
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Table 2. Proportion of IBS-AR in the two groups, n(%).a

Week Moxibustion Sham Difference (95% CI)

Intention-to-treat 6 40 (76.9) 22 (42.3) 34.6 (17.0 to 52.3)

12 48 (92.3) 15 (28.8) 63.5 (49.2 to 77.7)

18 48 (92.3) 11 (21.1) 71.2 (57.9 to 84.4)

24 48 (92.3) 9 (17.3) 75.0 (62.4 to 87.6)

Per-protocol 6 40 (81.6) 22 (45.8) 35.8 (18.0 to 53.6)

12 48 (98.0) 15 (31.3) 66.7 (53.0 to 80.4)

18 48 (98.0) 11 (22.9) 75.1 (62.5 to 87.6)

24 48 (98.0) 9 (18.8) 79.2 (67.5 to 90.9)

AR, Adequate Relief; CI, confidence interval; IBS, irritable bowel syndrome.
an = 52 in each group, p < 0.001 in each category.

Figure 2. CONSORT flowchart of patients throughout the study.

https://journals.sagepub.com/home/tag


C Bao, L Wu et al.

journals.sagepub.com/home/tag 9

At the end of treatment, 76.9% of patients in the 
moxibustion group showed adequate response, 
which was maintained at 92.3% during the fol-
low-up. In contrast, the adequate response of 
the sham group decreased from 42.3% to 17.3%. 
The trend in IBS-SSS scores was consistent with 
the IBS-AR rates. This shows that moxibustion 
can significantly improve IBS symptoms and 
was associated with significant posttreatment 
effects. This may be related to the effect of moxi-
bustion in promoting self-healing, which can 
continue to restore the body to normal condition 
even after stopping moxibustion. Similar postef-
fects have been observed in a recent large-scale 
acupuncture study.20 In the present study, the 
placebo effect of the sham moxibustion dimin-
ished over time, consistent with the 44% and 
42% placebo/sham acupuncture effects demon-
strated in previous studies.19,21 Begtrupet  al.22 
found that after 6 months of oral administration 
of probiotic capsules, patients with IBS had an 
adequate response rate of 52%, which was simi-
lar to the placebo (41%), and dropped to 38% 
after an additional 6-month follow-up, with side 
effects of treatment-related rash. Chey et  al.23 
studied the mixed μ- and κ-opioid receptor ago-
nist and δ-opioid receptor antagonist eluxado-
line for treatment of IBS-D. After 1 month of 
treatment, 22.8% to 24.6% of patients showed 
adequate response, but about one in four of 
them failed to respond during the subsequent 3- 
to 6- month follow-up. Side effects including 
abdominal pain, nausea, and constipation 
occurred in 6% to 8% of patients. In contrast, 
moxibustion treatment in the present study had 
better rate of adequate response and less side 
effects. In addition, the exploratory subgroup 
analysis showed that moxibustion was associated 
with a higher adequate response rate in men (cf. 
women), and patients with moderate or severe 
IBS-D (cf. mild), while patients’ expectations 
for moxibustion did not affect the results.

The improvement in total IBS-SSS score from 
baseline after moxibustion was also significantly 
better than that of the sham group, which reached 
maximum at the last follow-up at 24 weeks. The 
studies of Kim et al.24 and Ma et al.25 showed that 
4 weeks of moxibustion treatment led to a signifi-
cantly lower symptom severity score and was 
more advantageous than either sham moxibus-
tion or pinaverium bromide at the 8-week 
follow-up.25

Abdominal pain is an important factor that trou-
bles IBS patients and negatively influences daily 
QOL and emotional psychology.26 In this study, 
patients who received moxibustion had signifi-
cant improvement in IBS-SSS scores for abdomi-
nal pain severity, satisfaction with bowel habits, 
and interference in general life. Among them, the 
severity of abdominal pain showed the greatest 
decrease from baseline at the end of treatment (6 
weeks). The effects of moxibustion on improving 
severity of abdominal distension and days of 
abdominal pain took longer to appear (at 12 and 
18 weeks, respectively). This suggests that moxi-
bustion is best for the relief of severe abdominal 
pain, and we speculate that this effect leads to 
improvement in satisfaction of bowel habits and 
interference in general life.

Moxibustion also showed consistent advantages 
in improving BSS, mean frequency of diarrhea 
per week, and bowel urgency. These effects affect 
satisfaction with bowel habits and interference in 
general life, and these improvements were main-
tained to the end of the study period. Zhao et al.6 
obtained similar findings. In the present study, 
the improvement of abdominal pain after moxi-
bustion occurred much earlier than that of 
abdominal distension, suggesting that moxibus-
tion may be more suitable to patients with abdom-
inal pain as main complaint.

In the present study, both groups showed 
improvements in IBS-QOL, as reflected by 
reduced dysphoria, interference with activities, 
and health worries, and better scores for anxiety 
and depression. Thus, the prospect for moxibus-
tion treatment may have induced psychological 
comfort to the patients. As abnormal emotions 
are shown to worsen IBS symptoms and affect 

Table 3. IBS-SSS response rate of the moxibustion and sham groups,  
n (%).a

Moxibustion Sham Difference (95% CI)

Week 6 44 (84.6) 26 (50.0) 34.6 (17.9 to 51.4)

Week 12 44 (84.6) 33 (63.5) 21.1 (4.8 to 37.5)

Week 18 46 (88.5) 36 (69.2) 19.3 (4.0 to 34.5)

Week 24 48 (92.3) 32 (61.5) 30.8 (15.7 to 45.9)

CI, confidence interval; IBS, irritable bowel syndrome; SSS, symptom severity scale.
an = 52 in each group, p < 0.001 in each category.

https://journals.sagepub.com/home/tag


Therapeutic Advances in Gastroenterology 15

10 journals.sagepub.com/home/tag

IBS-QOL,27 we speculate that the reductions in 
dysphoria and interference with activities and 
health worries were due to a relief of anxiety and 
depression. Furthermore, a warm sensation dur-
ing sham or verum moxibustion can soothe 
patients and generate a calming and stabilizing 
effect on emotions.28

In this study, the weak inter-group differences in 
IBS-QOL and emotions may be due to the effect of 
warm sensation from both sham and verum moxi-
bustion in a disease that is prone to placebo 
effect.19,29 Although lifting the height of the burning 
moxa stick from the acupoint greatly reduced the 
heat, there was still a slightly higher temperature 

Figure 3. Inter-group differences in change of IBS-SSS score and five domain items from baseline at weeks 6, 
12, 18, and 24. Variables are present as mean (95% confidence interval). (a) Moxibustion treatment significantly 
improved the overall IBS-SSS score, (b) severity of abdominal pain, (c) satisfaction with bowel habits, and (d) 
interference in general life after 6-week treatment. It also significantly reduced the (e) days of abdominal pain 
and (f) severity of abdominal distension at the 18-week follow-up.
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and a small amount of infrared radiation at the skin 
of acupoint. The warm sensation during the treat-
ment may be an important factor in giving the sub-
jects a psychological placebo effect. In addition, the 
acupoints ST25 and ST36 used that are mainly for 
regulating gastrointestinal symptoms instead of 
emotional improvement may also contribute to the 
lack of significant differences between the two 
groups in emotion-related outcomes. This interest-
ing finding provides additional evidence that our 
blinding protocol was successful.

Heat stimulation is critical in the effect of moxi-
bustion. Reports have shown that an increase in 
body surface temperature to above 43°C ± 1°C 
during moxibustion can activate the transient 
receptor potential cation channel subfamily V 
member 1 (TRPV1) receptor in the acupoints 
related to visceral pain. These stimulation signals 
are transmitted to the spinal cord through affer-
ent nerve, which inhibits hyperexcitability of the 
spinal dorsal horn cells, increases pain threshold, 
and regulates the release of related brain-gut 

peptides, thereby alleviating the symptoms of 
IBS.30 As the temperature of sham moxibustion 
in the present study was controlled at 37°C ± 1°C, 
the heat stimulation is likely subthreshold for acti-
vating TRPV1 and other afferent input and does 
not induce significant clinical effects.

There are several shortcomings in this study. 
First, there was no waiting group, which makes it 
impossible to rule out the influence of the natural 
course of the disease. Second, no comparison of 
efficacy was made with standard therapies. Third, 
changes in the severity of diarrhea during men-
strual cycle in women are not tracked, as diarrhea 
may worsen during menstruation. It is necessary 
to improve these shortcomings in future research 
to further verify the results of this study.

In summary, this study demonstrates that moxi-
bustion treatment at ST25 and ST36 is associ-
ated with a sustained beneficial clinical effect in 
the treatment of patients with IBS-D for at least 
24 weeks. The benefits include improvements in 

Figure 4. (a) Inter-group differences in changes of BSS score, (b) mean frequency of diarrhea/week, and (c) 
bowel urgency score from baseline at weeks 6, 12, 18, and 24. Variables are present as mean (95% confidence 
interval).
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disease severity, stool characteristics, diarrhea fre-
quency, and bowel urgency. Although QOL and 
anxiety improved in both groups, verum moxi-
bustion is more effective for the relief of depres-
sion. This study suggests that moxibustion is a 
safe, effective, and highly acceptable therapy for 
improving and maintaining IBS-D symptom 
relief over a long time period.
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