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Purpose: To investigate the effectiveness of moxibustion at different times of the menstrual 
cycle for patients with primary dysmenorrhea (PD).
Patients and Methods: Participants were 208 patients allocated to three controlled groups: 
one pre-menstrual treatment group (Group A), one menstrual-onset treatment group (Group 
B), and one waiting-list group (Group C). Groups A and B received the same intervention of 
moxibustion on points SP6 and RN4 but at different times. Group C, the waiting-list group, 
received no treatment throughout the study. Cox Menstrual Symptom Scale (CMSS) score 
was the primary outcome. Secondary outcomes were visual analog scale (VAS) score of pain 
intensity, self-rating anxiety scale (SAS) score, and self-rating depression scale (SDS) score. 
CMSS and VAS scores were obtained at the baseline stage (three cycles), treatment stage 
(three cycles), and follow-up stage (three cycles), a total of seven evaluations. SAS and SDS 
scores were obtained on the day of group allocation and the first day of the follow-up stage, 
a total of two evaluations.
Results: Baseline characteristics were comparable across the three groups. Pain duration 
(CMSS score) was significantly higher in Group C than in the other two groups at each 
evaluation (P<0.001). There was also a significant difference in the improvement in pain 
duration between Group B and Group C (P<0.001) throughout the trial. There were no 
significant changes in pain severity (CMSS score) after the 3-month treatment in Group 
A and Group B (P>0.05). Secondary outcomes showed that pre-menstrual moxibustion 
(Group A) was as effective as menstrual-onset moxibustion (Group B) in relieving pain 
intensity (VAS score) and negative mood (SDS and SAS scores).
Conclusion: Moxibustion appears as an effective treatment for PD. Pre-menstrual applica-
tion is more effective than menstrual-onset application.
Trial Registration Chictr.org.cn Identifier: ChiCTR-TRC-14004627.
Keywords: primary dysmenorrhea, moxibustion, intervention time, randomized controlled 
trial, pain relief

Introduction
Primary dysmenorrhea (PD) is one of the most common gynecological diseases.1–3 

It is defined as pain that occurs with menstruation in the absence of pelvic 
pathology4 and that is often accompanied by headache, nausea, tiredness, vomiting, 
irritability, diarrhea, and a general feeling of discomfort.5 Between 43% and 91% of 
adolescent females (younger than 20 years) report PD; however, prevalence 
declines with age.6 PD morbidity ranges from 45% to 97% across different ages 
and nationalities.7–9 Despite its high incidence rate and wide geographic 
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distribution, the causes and mechanisms of PD remain 
unclear. The most widely accepted theory suggests that 
PD is associated with increased synthesis of prostaglan-
dins (PGs), resulting in dysrhythmic uterine contractions 
and decreased blood flow.10–12

Drug therapies play an important role in relieving pain 
from dysmenorrhea. The first-line medication is non- 
steroidal anti-inflammatory drugs (NSAIDs).13 NSAIDs 
are used as a PG inhibitor for pain relief. Oral contra-
ceptive pills (OCPs) are regarded as the second-line drug 
for patients who do not respond or are intolerant to 
NSAIDs. Both medications have rapid and reliable effects 
on pain. However, long-term use of NSAIDs or OCPs is 
associated with various side effects.1,14,15

The limitations of drug treatments have made non- 
pharmacological pain relief necessary for PD patients. Of 
all complementary and alternative therapies, moxibustion 
may be the most appropriate option. In Chinese gynecol-
ogy, PD is induced by qi stagnation and blood stasis. 
Moxibustion involves the application of heat to the body 
surface, usually on selected acupoints, to promote blood 
circulation and remove blood stasis. Our previous study 
showed that moxibustion was more effective than drugs 
for PD pain relief.16

Although many researchers choose to apply moxibus-
tion before menstruation,17 one meta-analysis demon-
strated no difference in the effect of moxibustion on PD 
at different intervention times.18 However, the quantity 
and quality of the included studies were low, so more 
high-quality randomized controlled trials (RCTs) with 
large samples are needed to investigate the effectiveness 
of moxibustion at different intervention times in PD 
management.

In light of the existing clinical evidence, the study aim 
was to investigate the differential effect of moxibustion 
before and during the menstrual cycle on dysmenorrhea 
symptoms in PD patients.

Patients and Methods
Study Design and Population
The study was conducted as a single-centered, single-blinded, 
and parallel-grouped trial (Supplement 1). Participants with 
PD were recruited from a few local universities and enrolled 
in the study from July 2014 to September 2016. The inclusion 
criteria were based on the Primary Dysmenorrhea Consensus 
Guidelines.4 Chengdu University of Traditional Chinese 
Medicine (CDUTCM) was responsible for this clinical trial. 

All treatments were conducted at the third teaching hospital 
of CDUTCM, Chengdu, Sichuan, China.

All participants were required to provide written 
informed consent and to keep a PD diary throughout the 
study. Participants had to meet the following inclusion 
criteria: aged 18 to 30 years; no birth history; regular 
menstrual cycles; TCM diagnosis of qi and blood stagna-
tion and cold-damp coagulation (Table S1);19 rated pain 
intensity not less than 4 on a visual analog scale (VAS).

Participants who met one or more of the following 
criteria were excluded: secondary dysmenorrhea; serious 
contraindications (eg a life-threatening condition or progres-
sive central nervous disorder); mental illness; preparing for 
pregnancy; use of pain killers for PD treatment within the 
last 2 weeks prior to enrollment; use of any other PD treat-
ments within the previous 3 months prior to enrollment.

Sample Size
The sample size calculation was based on a previous pilot 
study20 that found a Cox Menstrual Symptom Scale (CMSS) 
mean value of 1.62 for PD patients after moxibustion. We 
expected to obtain mean CMSS values of 1.7, 1.9, and 2.5 for 
the pre-menstrual treatment group (Group A), menstrual-onset 
treatment group (Group B), and waiting-list group (Group C). 
With the statistical power at 0.90 and the total significance 
level at 0.05, the sample size of each group needed to be 64 
(192 in total) (NCSS-PASS, 11th edition, USA; Statistical 
Solutions). Estimating a dropout rate of 15%, 222 patients 
were registered. Each group contained 74 subjects.

Randomization and Blinding
Eligible participants were randomly allocated to Group A, 
Group B, and Group C. Patient serial numbers were gen-
erated using SAS software (Version 9.1, SAS Institute Inc., 
Cary, NC, USA) and sealed in light-proof craft envelopes 
by an independent observer. Only participants in Group 
C were informed of their allocation; the other two groups 
were not informed of their allocation. The therapists, out-
come assessors, data managers, and statisticians worked 
independently and had little contact.

Interventions
The points Sanyinjiao (SP6) and Guanyuan (RN4) were 
selected for mild moxibustion (Supplementary Figure 1). 21 

One end of the moxa stick was lit (herbal preparation of 
Artemisia vulgaris, Z32021062, Oriental Moxa Co., 
Suzhou, China) and then held 2–3 cm above each point for 
10 minutes by an operator to create a local thermal sensation. 
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The moxa was retained until the skin turned red, without any 
burning pain. The creation of a “Deqi” sensation (a warm and 
soothing sensation) was essential during and after the opera-
tion. Moxibustion was performed once a day for a total of 30 
minutes. Three continuous courses of moxibustion of 5–7 
days each were conducted at three continuous stage cycles.

All patients allocated to Groups A and B received 
the same intervention but at different time points. 
Patients in Group A received one course of treatment 
that lasted for 5–7 days before the onset of menstrua-
tion. Patients in Group B received the same type and 
course of treatment from the beginning to the end of 
each menstrual period. Group C was a waiting-list group 

and did not receive moxibustion or any other heat- 
related intervention (eg heat packs) during the trial 
(Supplementary Figure 2).

All participants were allowed to take prescribed 
NSAIDs in case of severe pain (measured by the VAS 
pain intensity score). No other forms of therapy were 
permitted.

All procedures were carried out by acupuncturists 
who were Chinese medicine practitioners and who had 
completed pre-training in using a standard operating 
procedure. The chief acupuncturist regularly observed 
their techniques to ensure consistency among 
practitioners.

Assessed for eligibility 
(n=233)

Assigned to Group A  (n=78)

Patients Randomized

Assigned to Group B  (n=77) Assigned to Group C  (n=78)

Receive moxibustion  before 
the onset of menstruation

Follow-up study (n=64)

Analysis (n=64)

Follow-up study (n=68) Follow-up study (n=76)

Analysis (n=68) Analysis (n=76)

Baseline

1-3 month

4-6 month

Allocation

Analysis

Accepted 3-month baseline 
observation 

Assessed to intervention 
(n=64)

Drop out (n=14)

Receive moxibustion  during 
the  menstrual period

Receive no  intervention 
therapy as waiting-list group 

Assessed to intervention 
(n=68)

Drop out (n=9)

Assessed to intervention 
(n=76)

Drop out (n=2)
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Figure 1 Participant Flow Diagram.
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Measurement
All patients were asked to complete a PD diary to record 
all details of their dysmenorrhea.

The primary outcomes were pain severity and pain 
duration, measured by the CMSS.22 This scale comprises 
17 items assessing dysmenorrhea symptoms. Pain duration 
and severity are scored separately for each item. For the 
duration evaluation, each symptom is scored on a five- 
point scale: 0 = the symptom did not occur; 1 = the 
symptom lasted less than 3 hours; 2 = the symptom lasted 
3–7 hours; 3 = the symptom lasted an entire day; and 4 = 
the symptom lasted several days. CMSS scores were 
recorded at the end of each menstrual cycle in the baseline 
stage, treatment stage, and follow-up stage, for a total of 
nine times. The average of the values for the three baseline 
stage cycles constituted the baseline data.

The secondary outcomes were VAS pain intensity 
score,23 self-rating anxiety scale (SAS) score,24 and self- 
rating depression scale (SDS) score.25 Participants were 
required to note their VAS scores at each menstrual cycle 
during baseline, treatment, and follow-up stages (a total of 
seven values). SAS and SDS scores were recorded only on 
the day of allocation and the first menstrual cycle in the 
follow-up stage (a total of two sets of values).

All scales used in this study were self-rating scales, 
which allowed patients to record their symptoms accord-
ing to their subjective feelings and experiences.

Statistical Methods
Baseline characteristics and clinical outcomes were 
described on the intention-to-treat principle (n = 208). 

All continuous variables were presented as mean ± stan-
dard deviation for normally distributed data, and median 
(Q1–Q3) for skewed distributions. Categorical variables 
were presented as count (percentage). All statistical tests 
were double-sided, with P≤0.05 indicating statistical sig-
nificance. The chi-squared test and non-parametric test 
were used to compare the within-group demographic char-
acteristics at baseline. Furthermore, for every interesting 
indicator, the between-group difference was tested at each 
menstrual cycle stage time point from the first month to 
the sixth month after baseline; the changes from baseline 
were also estimated. The intragroup difference was also 
tested using least squares estimation in a general linear 
model. Within each model, indicators that were not 
balanced at baseline were adjusted. In addition, the 
Bonferroni adjustment was applied to the results of pair-
wise comparisons of intragroup differences. All statistical 
analyses were conducted using SAS (SAS statistical soft-
ware, Version 9.2, SAS Institute Inc., Cary, NC, USA).

Results
Participant Flow and Recruitment
At baseline, 233 participants were randomly assigned to 
Group A (n = 78), Group B (n = 77), and Group C (n = 
78). During the treatment stage, 14 participants in Group 
A (14 of 64), 9 in Group B (9 of 68), and 2 in Group C (2 
of 76) withdrew. Of these, 18 people did not have enough 
time to receive treatment owing to work, and 7 could not 
get used to the smell of the moxa. Even though the dropout 
rate in group A was 21.9%, there was no significant 
difference in demographic characteristics between the 

Table 1 Baseline Characteristics of Participants in Three Groups

Characteristics Group A 
(N=64)

Group B 
(N=68)

Group C 
(N=76)

Age, median (Q1-Q3), y 20.00 (19.00, 22.00) 20.00 (19.00, 21.00) 20.00 (19.00, 22.00)

Course of PD, median (Q1-Q3), y 5.00 (3.00, 6.00) 4.50 (3.00, 6.00) 4.50 (3.00, 5.00)

Dysmenorrhea days, median (Q1-Q3), y 2.00 (1.00, 2.00) 2.00 (1.00, 2.00) 1.50 (1.00, 2.00)
Height, mean±SD, cm 160.33 ± 4.36 160.74 ± 4.17 160.08 ± 4.22

Weight, median (Q1-Q3), kg 50.00 (47.00, 52.50) 50.00 (47.00, 51.50) 50.00 (48.00, 52.00)

BMI, median (Q1-Q3), kg/m2 19.53 (18.74, 20.82) 19.26 (18.37, 20.12) 19.53 (18.81, 20.31)
Temperature, median (Q1-Q3), °C 36.40 (36.30, 36.50) 36.40 (36.30, 36.50) 36.45 (36.30, 36.50)

Pulse, mean±SD, bpm 76.41 ± 3.23 76.41 ± 3.51 75.80 ± 3.78

Breathe, median (Q1-Q3), bpm 19.50 (19.00, 20.00) 19.00 (18.00, 20.00) 19.00 (18.00, 20.00)

Blood pressure, median (Q1-Q3), mmHg

Systolic pressure 108.50 (106.00, 110.00) 108.00 (106.00, 110.00) 108.00 (105.00, 110.00)
Diastolic pressure 70.00 (68.00, 75.00) 72.00 (70.00, 75.00) 70.00 (69.00, 75.00)

Abbreviation: BMI, body mass index (calculated as weight in kilograms divided by height in meters squared).
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dropped out and included subjects. A total of 208 partici-
pants (89.3%) with no further dropouts completed the 
3-month treatment and were retained until the end of the 
follow-up stage. No participants took painkillers. Figure 1 
shows the participant flow diagram. Table 1 shows patient 
characteristics at baseline for the three groups.

Primary Outcome
The CMSS score consisted of two scores: period pain 
severity and duration. Statistical analysis indicated no sig-
nificant difference in CMSS score between the three 
groups at baseline (P>0.05) (Table 2). Figure 2 shows 
a downward trend in pain duration (Figure 2A) and sever-
ity (Figure 2B) in Group A and Group B over the six 
menstrual cycles after group allocation.

Pain duration in the 3-month treatment stage differed 
significantly between the three groups (P<0.001); the 
scores were significantly higher in Group C than in 
Groups A and B (P<0.001). Group A achieved a more 
significant reduction in pain duration than Group 
B (P<0.001). There were no significant differences in 
pain severity between Groups A and B (P>0.05) during 
the treatment stage; however, these groups achieved 

significant reductions compared with Group C (P<0.001) 
(Table 2).

Secondary Outcomes
Changes in VAS Score
The intragroup comparison showed that the post-treatment 
VAS score of pain intensity significantly decreased from 
baseline in Groups A and B (P<0.001); however, there 
were no changes in Group C throughout the trial 
(P>0.05). Interestingly, only one significant difference 
was observed between Group A and Group B at the third 
menstrual cycle of the treatment stage (P<0.001), but no 
significant difference was observed in the other two treat-
ment stage menstrual cycles (P>0.05). The lack of an 
intergroup difference between A and B was also observed 
during the follow-up stage. Both Groups A and B differed 
significantly from Group C in all VAS score changes 
(P<0.001) (Table 3).

Changes in SAS and SDS Scores
Intragroup comparisons for Groups A and B showed sig-
nificant improvements from baseline in the anxiety and 
depression data (P<0.001), and the effect was greater than 
in Group C (P<0.001). Conversely, there was no difference 
between Groups A and B throughout the study period in 
either SAS scores (−0.05, 95% confidence interval [CI] 
−2.27 to 2.16, P = 1.000) or SDS scores (−0.98, 95% [CI] 
−3.26 to 1.30, P = 0.908) (Table 3).

Safety
Only one moxibustion-related adverse reaction was 
reported, for one participant in Group A. The reaction 
was a result of overly long moxibustion on both acupoints. 
The patient recovered completely in 2 days and continued 
the trial.

Discussion
In this study, we assessed the effect of moxibustion on PD 
patients at different intervention times in a 9-month time 
frame. The results indicated that pre-menstrual moxibustion 
is superior to moxibustion during menstruation for all aspects 
of PD-related symptoms. Compared with no treatment, both 
groups that received moxibustion showed improvements in 
pain relief and emotional disorders. These benefits were 
retained for a reasonable length of time until the end of the 
follow-up stage, despite the termination of the moxibustion 
at the end of the treatment stage. Moxibustion seems to have 
a favorable safety profile, no severe adverse reactions, and 
a good follow-up effect.

Figure 2 Pain Duration and Severity (CMSS Score) Over Time. (A) Change in 
duration at intervention time points; (B) Change of severity at intervention time 
points.
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PD is a common gynecologic disease closely related to 
changes in hormonal secretions during the menstrual 
cycle. The increase in PGs with menstruation is regarded 
as the main pathogenesis of PD; the peak stage of PD is 48 
hours prior to menstruation.1 The PG upsurge close to the 
onset of endometrial expulsion triggers increased uterine 
tone, which causes the contractions that lead to period 
pain.26–28 Many clinical trials have examined the effect 
of acupuncture and moxibustion intervention time.29–31 In 
accordance with the pathological changes of PD, moxibus-
tion interventions are usually applied in the pre-menstrual 
stage and at the onset of menstruation.

Previous studies indicate that pre-menstrual acupunc-
ture treatment has a substantially greater effect on PD 
than treatment at menstruation onset.20,32,33 The strong 
effect of temporal influences on therapeutic outcomes of 
PD has also been extensively recorded in many ancient 
traditional Chinese medicine classical texts. The basis of 
this effect is the concept of “preventive treatment before 
disease,” which was first mentioned in The Inner Canon 
of Huangdi. Although acupuncture and moxibustion are 
different therapeutic mechanisms (mechanical stimula-
tion vs thermal effect), there is evidence from animal 
experiments and clinical trials of the effect of moxibus-
tion. Pre-menstrual moxibustion has shown better results 
for reducing uterine tone and contractions than men-
strual-onset moxibustion in terms of its analgesic 
effect.34,35 One study on PD patients reported uterine 
microcirculation enhancement by increasing blood velo-
city and reducing vascular resistance through mild 
moxibustion.36

Our findings are congruent with such previous results. 
CMSS scores for the duration and severity of PD sharply 
decreased, and the effect was more prolonged in the pre- 
menstrual group. This indicates that pre-menstrual moxibus-
tion provides stronger, faster, and more reliable long-lasting 
pain relief than moxibustion at the onset of menstruation 
(Figure 2).

VAS scores for both interventional groups improved 
significantly from baseline; however, the only between- 
group difference was at the third menstrual cycle in the 
treatment stage. This is likely because VAS score is 
a subjective measure. From a pathologic perspective, 
VAS scores provide a less objective measure of pain relief 
compared with conventional indicators such as blood tests 
and biological imaging examinations. Compared with the 
no-treatment group, both moxibustion intervention groups 
showed significant improvements in all PD parameters, 

particularly in the psychological measures of SAS and 
SDS. These findings suggest that moxibustion is 
a reliable and safe treatment option with high patient 
compliance, and that it is psychologically soothing for 
women experiencing PD.

Limitations
The limitations of the trial are as follows. First, we used only 
subjective scales for pain evaluations, and did not include 
objective indicators such as hormone and neuroimaging tests. 
Additional studies are needed using such indicators to iden-
tify pathological changes at different intervention times. 
Second, the use of a standardized moxibustion prescription 
instead of a personalized treatment protocol may have led to 
performance bias. Third, all participants were university 
students, who show a high incidence of PD.37,38 The limited 
sample diversity may have resulted in selection bias, as the 
education level of participants and their parents may have 
influenced the results.39 Finally, although no participants 
took painkillers, the results may still be biased. Further sub-
group analyses are needed.

Conclusion
Moxibustion for PD populations is safe, effective, has 
long-term effects, and has no serious side effects. 
Moxibustion prior to menstruation is superior to moxibus-
tion during menstruation in its overall effects, and particu-
larly on the duration of PD symptoms.
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