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Abstract

Background: Primary dysmenorrhea (PD) is a leading cause of dysmenorrhea among adolescent girls. Manual
acupuncture may be considered as an effective treatment for PD, but high-quality evidence remains limited. This
trial aims to evaluate the efficacy and safety of acupuncture for the prevention of PD as compared with sham
acupuncture and usual care.

Methods/design: This is a three-arm, randomized, controlled clinical trial in which the patients, assessors, and
statisticians will be blinded. A total of 300 acupuncture-naive patients who were diagnosed as PD will be randomly
allocated to the verum acupuncture, sham acupuncture, or usual care groups in a 2:2:1 ratio. Patients in the verum
acupuncture group will receive manual acupuncture at specific acupuncture points with penetrating needling,
while those in the sham acupuncture group will receive non-penetrating needling at non-acupuncture points. They
will be given five sessions over a menstrual cycle for 3 menstrual cycles. Patients in the usual care group will
receive health education and informed to receive manual acupuncture for free after waiting for 7 menstrual cycles.
The primary outcome will be the change from baseline in the Cox Menstrual Symptom Scale Score (CMSS). The
secondary outcomes will be the changes in Massachusetts General Hospital Acupuncture Sensation Scale (MASS),
visual analog scale (VAS), Short-Form McGill Pain Questionnaire 2 (SF-MPQ-2), Pittsburgh Sleep Quality Index (PSQI),
Beck Anxiety Inventory (BAI), Beck Depression Inventory II (BDI- II), Acupuncture Expectancy Scale (AES), 60-item
NEO Personality Inventory-Short Form (NEO-FFI), and acute medication intake. The adverse events will be recorded
at every visit. The analyses will be performed base on a full analysis set (FAS) and a per-protocol set (PPS).

Discussion: This study may provide high-quality evidence regarding the efficacy and safety of manual acupuncture
for PD. In addition, the results of this study will help to identify the efficacy of acupuncture due to the specific
effects of acupuncture or placebo effects of acupuncture ritual.
(Continued on next page)
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Background and rationale
Primary dysmenorrhea (PD), defined as painful menstru-
ation in the absence of pelvic pathology, characteristic-
ally begins when adolescents attain ovulatory cycles,
usually within 6–12 months of menarche [1]. It is esti-
mated to affect 93% of adolescents in Australia [2],
68.1–72.2% in Turkey [3], 56.15% in India [4], 51.1% in
China [5], and 46.8% in Japan [6], with a very severe pain
accounting for 5.4 to 17.7% [5, 6]. The burden of PD is
large; it is one of the leading causes of quality-adjusted
life year loss in women [7]. In addition, women with PD
had significantly higher scores of depression and anxiety
than those without PD [8]. The current medical treat-
ment for PD is symptomatic, often with nonsteroidal
anti-inflammatory drugs and combined oral contracep-
tives pills [9]. However, the failure rate may reach up to
20–25% [9]. Hence, an effective and safe therapy for PD
prophylaxis is still required.
Acupuncture is an important component of traditional

Chinese medicine and may offer a non-pharmacological
approach for PD prophylaxis. Many clinical trials have
demonstrated the efficacy of acupuncture in the relief of
PD. Such studies have been summarized in several recent
reviews [10, 11]. However, the available evidence of the ef-
ficacy of acupuncture for PD remains insufficient because
many clinical trials have had small sample, short follow-
up, risk of bias, or other methodological limitations.
In clinical practice, two acupuncture manipulations

were widely used: manual acupuncture and electrical
acupuncture. Manual acupuncture is used as an anal-
gesic therapy for more than 2000 years and is usually
practiced by traditional acupuncturists. It is defined as
the insertion of fine needles into specific acupoints and
followed by the manual manipulation (i.e., intermittent
rotation as well as lift and thrust) of needles [12]. The
analgesic effects of manual acupuncture manifest when
the stimulation reached a threshold allowing to generate
de qi sensations [12]. In animal experiments, acupunc-
ture needle rotation can trigger an increased release of
adenosine and endogenous opioids and in turn regulate
the analgesic effects of manual acupuncture [13, 14].
Therefore, the current trial is designed to evaluate the
effect of manual acupuncture for the prevention of PD.

Objectives
Through this study, we expect to test the following hy-
potheses: (1) evaluate whether manual acupuncture is
superior to sham acupuncture and usual care for the

prevention of PD and (2) identify whether the efficacy of
acupuncture is due to the specific effects of acupuncture
or placebo effects of acupuncture ritual.

Trial design
This will be a multicenter, stratified, three-arm, random-
ized, controlled trial. A total of 300 eligible patients will
be randomized in a 2:2:1 ratio to receive verum acu-
puncture, sham acupuncture, or usual care. This trial
has been registered on the ClinicalTrials.gov protocol
registration system (NCT02765581). The study design is
presented in the flowchart in Fig. 1. The Standard Proto-
col Items: Recommendations for Interventional Trials
(SPIRIT) checklist is provided as Additional file 1.

Methods
Study setting
This study will be conducted in the following five aca-
demic hospitals in China: Tongji Hospital, affiliated to
Huazhong University of Science and Technology; Hubei
Provincial Hospital of Traditional Chinese Medicine;
University Hospital of Huang Jia Lake Campus, affiliated
to Hubei University of Chinese Medicine; Wuhan Hos-
pital of Integrated TCM and Western Medicine; and
TCM Clinic of Hubei University of Chinese Medicine.

Inclusion criteria
The following are the inclusion criteria:

1. Being diagnosed with PD according to the Primary
Dysmenorrhea Consensus Guideline established by
the Canadian Institute of Obstetrics and
Gynecology in 2005 [15]

2. Aged between 15 and 40 without a history of
delivery

3. Have a history of regular menstrual cycles
(28 days ± 7 days)

4. Experiencing an average menstrual pain visual
analog scale (VAS) score between 40 and 80 for at
least 6 months

5. Acupuncture naive
6. Able to complete the baseline PD diary
7. Able to sign an informed consent

Exclusion criteria
The following are the exclusion criteria:
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1. Secondary dysmenorrhea caused by endometriosis,
pelvic inflammation, uterine myomas, or other
gynecological problems confirmed by type B
ultrasound exam by gynecologists

2. Having a history of pelvic or abdominal surgery
3. Combined with uncontrolled diagnosed psychiatric

disorders such as severe anxiety and depression, or
severe systemic diseases affecting the
implementation of treatment programs

4. Received any other treatment for PD 3 months
prior to enrollment

5. Pregnant women, women in lactation, and those
planning to become pregnant

6. Experience of acupuncture
7. Illiterate or patients unable to read and understand

questionnaires

Consent to participate
This study will be conducted in accordance with the
Declaration of Helsinki [16]. After being informed of the
potential benefits and risks, all subjects will be required
to provide informed consent prior to enrollment in the

trial. In each sub-center, two independent gynecologists
are responsible for recruiting the patient and gaining in-
formed consent. On the consent form, participants will
be asked if they agree to the use of their data if they
choose to withdraw from the trial. Participants will also
be asked for permission for the research team to share
relevant data with people from the universities taking
part in the research or from regulatory authorities,
where relevant. This trial does not involve collecting bio-
logical specimens for storage. No changes are made to
the trial protocol after the subject recruitment started.

Interventions
To improve patients’ adherence to interventions, acu-
puncture will be performed by acupuncturists with over
5 years of clinical acupuncture experience and obtained
a license from the Ministry of Health of the People’s Re-
public of China. Before performing the treatment, acu-
puncturists will receive centralized training. The training
courses include an introduction to the basic clinical re-
search methods and a practical demonstration of the
treatment. Patients will be treated once a day for 5

Fig. 1 Flowchart of the trial procedures
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consecutive days (a treatment course), start from the 5th
or 7th day before the estimated first day of the latest
menstrual cycle. A total of 3 consecutive treatment
courses will be administrated. Each treatment session
will be 30 min in duration. Streitberger acupuncture nee-
dles and Streitberger placebo needles will be used for
the treatment, which is proven to be a validated and reli-
able single-blind acupuncture needle used to investigate
the effects of acupuncture [17].

Manual acupuncture
For the verum acupuncture group, manual acupuncture
treatment will be applied to both obligatory and add-
itional points using Streitberger acupuncture needles.
The obligatory points include RN4 and bilateral SP 6,
EX-CA1, and SP10. Additional points will be chosen ac-
cording to different syndromes: bilateral ST36 for the
deficient syndrome and bilateral SP8 for the sufficiency
syndrome. Table 1 describes the acupuncture point pre-
scription. After sterilizing the skin, sterile and disposable
Streitberger acupuncture needles (0.30 mm in diameter
and 30 mm in length) will be inserted into the acupunc-
ture points. De qi sensations will be obtained through
the manipulation of needles (rotating the needles 80–
120 times per minute). During the 30-min acupuncture
session, the manipulation of needles for each acupunc-
ture point will last 10 s and will be repeated 4 times to
induce lasting de qi sensations.

Sham acupuncture
For the sham acupuncture group, Streitberger placebo
needles will be applied at 510 non-acupuncture points,
located bilaterally on the back, at a distance of 5 cun lat-
eral to the sixth, seventh, eighth, ninth, and tenth

thoracic spine, respectively. No meridians pass through
the location of these non-acupuncture points. Because
the Streitberger placebo needle is non-penetrating, the
acupuncturist will fix a small plastic ring over the point,
and then stick the needle through the plaster inside the
ring. This will fix the needles on the surface of these
non-acupuncture points. Other acupuncture rituals will
be identical to the verum acupuncture group.

Usual care
For the usual care group, patients will be provided with
15 sessions of manual acupuncture treatment for free
after a waiting period of 7 menstrual cycles. All of the
three groups will receive health education. Health educa-
tion will include the following aspects: (1) patients will
be encouraged to engage in an appropriate exercise
training program, (2) patients will be instructed to avoid
raw and cold food, and (3) patients will be given relaxing
training and psychological counseling.

Co-interventions
In order to avoid confounding factors in the results of
the trial, patients will be asked to avoid commencing
other co-interventions for PD during the whole period
of this study. In case of severe pain, diclofenac sodium
enteric-coated tablets (25 mg/tablet; maximal tolerated
dose = 200 mg/day) will be allowed as a rescue medica-
tion. Patients will be instructed not to take any other
analgesics.

Criteria for discontinuing interventions
Acupuncture will be ended if participants meet any of
the following conditions:

Table 1 Details of the acupoints used in the verum acupuncture group

Acupoints (standard
abbreviation/Chinese
nomenclature)

Location Indication Insertion
depth
(cun*)

RN4/Guanyuan On the anterior midline, 3 cuna below the umbilicus Coordinates Chong and
conception vessels

1 to 1.5

SP6/Sanyinjiao 3 cun directly above the tip of the medial malleolus Nourishes kidney and liver
yin

1 to 1.5

EX-CA1/Zigong 4 cun below the umbilicus and 3 cun lateral to the anterior midline Regulates the menstrual
cycle and relief menstrual
pain

0.8 to 1.2

SP10/Xuehai 2 cun above the upper border of the medial patella when the knee is
fixed

Activates blood circulation
to dissipate blood stasis

1 to 1.5

ST36/Zusanli One-finger width lateral to the anterior border of the tibia and 3 cun
directly below the lateral depression of the patellar ligament

Nourishes the spleen and
stomach and coordinates
qi and blood

1 to 2

SP8/Diji On the line joining the tip of the medial malleolus and posteroinferior to
the medial condyle of the tibia and 3 cun below the medial condyle of
the tibia

Nourishes the spleen and
disinhibit uninhibited
dampness

1 to 2

*A cun is a measurement used to locate acupoints and corresponds to the distance between the two medial ends of the creases of the interphalangeal joints
when the patient’s middle finger is flexed
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1. Had serious adverse events during or after
treatment

2. Misdiagnosed after randomization
3. Patients found to be pregnant after randomization

Provisions for post-trial care
There is no anticipated harm and compensation for trial
participation.

Outcome measures
Primary outcome measure

Cox Menstrual Symptom Scale In this study, the pri-
mary outcome will be the changes in Cox Menstrual
Symptom Scale (CMSS) scores from baseline to men-
strual cycle 6 after randomization based on the dysmen-
orrhea diaries. The changes in CMSS from baseline to
other menstrual cycles (menstrual cycles 1–5 after
randomization) will also be assessed. CMSS has been
widely used for integrally evaluating patients’ dysmenor-
rhea symptoms [18]. In the severity evaluation, each
symptom is scored via five levels, 0 denotes that the
symptom is not noticeable, while 4 denotes it as very se-
verely bothersome. In the duration evaluation, each
symptom is scored in five grades, 0 denotes that the
symptom did not occur, while 4 denotes that it lasted
several days.

Secondary efficacy outcome measures

Massachusetts General Hospital Acupuncture
Sensation Scale Massachusetts General Hospital Acu-
puncture Sensation Scale (MASS) has been proposed as
a useful tool for measuring de qi sensations in acupunc-
ture research [19]. It includes 12 descriptors (soreness,
aching, deep pressure, heaviness, fullness/distension, tin-
gling, numbness, sharp pain, dull pain, warmth, cold,
and throbbing) that are associated with the acupuncture
treatment and one additional field allowing patients to
describe the acupuncture sensation in their own words.
Prior to the first treatment, the acupuncturist will give
participants a brief description of de qi sensations.
Participants will be asked to rate the intensity of experi-
enced de qi sensations immediately after each acupunc-
ture session. Patients in the usual care arm will not
receive this questionnaire.

Visual analog scale VAS is a simple and frequently
used method for the assessment of variations in the in-
tensity of pain [20]. We will use a 10-mm (0 = no pain,
10 = worst pain ever) VAS to assess the efficacy of acu-
puncture for pain relief. VAS score of each menstrual
pain day will be recorded in a dysmenorrhea diary. The
VAS will be assessed at baseline and during the first,

second, third, fourth, fifth, and sixth menstrual cycles
after randomization.

Short-Form McGill Pain Questionnaire 2 Short-Form
McGill Pain Questionnaire 2 (SF-MPQ-2) is a highly reliable
instrument to evaluate neuropathic and non-neuropathic
pain conditions [21]. It is used as a complementary index of
pain relief. The SF-MPQ-2 will be assessed at baseline and
during the first, second, third, fourth, fifth, and sixth men-
strual cycles after randomization.

Pittsburgh Sleep Quality Index Pittsburgh Sleep Qual-
ity Index (PSQI) is a self-rated questionnaire which as-
sesses sleep quality and disturbances over a 1-month time
interval [22]. It has 19 questions which can be grouped
into seven categories: subjective sleep quality, sleep la-
tency, sleep duration, habitual sleep efficiency, sleep dis-
turbances, use of sleeping medication, and daytime
dysfunction. The PSQI will be assessed at baseline and
during the first, second, third, fourth, fifth, and sixth men-
strual cycles after randomization.

Intake of acute medication The intake of diclofenac
sodium enteric-coated tablets will be recorded in the
dysmenorrhea diary and will be calculated during each
menstrual cycle.

Secondary psychological outcome measures

Beck Anxiety Inventory The 21-item Beck Anxiety In-
ventory (BAI) self-report questionnaire is a reliable and
valid measure of anxiety severity [23]. In this study, BAI
will be measured at baseline, menstrual cycle 3, and
menstrual cycle 6 after randomization.

Beck Depression Inventory II BDI has good sensitivity
and specificity for major depression in chronic pain pa-
tients [24]. It contains 21-item, cutoff scores of > 20
(high) and < 14 (low) were adopted for depression symp-
toms. Beck Depression Inventory II (BDI-II) will be mea-
sured at baseline, menstrual cycle 3, and menstrual cycle
6 after randomization.

NEO Personality Inventory-Short Form The 60-item
NEO Personality Inventory-Short Form (NEO-FFI) is a
self-administered personality test, scored on the five do-
mains of neuroticism, extraversion, openness, agreeable-
ness, and conscientiousness [25]. It has been widely used
for pain patients and demonstrates good psychometric
properties [26]. NEO-FFI was only measured once at
baseline.

Acupuncture Expectancy Scale Acupuncture Expect-
ancy Scale (AES) is a simple four-item instrument with a
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valid and reliable score that measures expectancy about
acupuncture therapy and correlates to subject reported
response [27]. Patients in the verum acupuncture and
sham acupuncture groups will be assessed using AES be-
fore the first acupuncture session and after completing
the third and fifth acupuncture sessions. Patients in the
usual care arm will not receive this questionnaire be-
cause they only receive compensatory acupuncture treat-
ment after completing the whole study.

Adverse events
The frequency of adverse events (AEs) will be recorded
during the treatment period. AEs will not be recorded in
the usual care arm.

Assessment of blinding
After patients completed the whole visit, they will be
asked to guess which type of acupuncture they received.

Participant timeline
The participant timeline is described in Table 2.

Sample size
The sample size was estimated using the Statistical Ana-
lysis System software program (version 9.3; SAS Institute
Inc., Cary, NC, USA). According to our pilot trial, we
anticipate a greater CMSS score decline of 0.2 ± 0.55 in
the verum acupuncture group compared with the sham
acupuncture group. This sample size calculation is based
on a superiority design with a power level of 80% and a
significance level set at 5%, with a 1:1 ratio. Based on
these assumptions, 170 patients will be needed, with 85
patients in each group. Moreover, we anticipate a greater
CMSS score decline of 0.5 ± 1.15 in the verum acupunc-
ture group compared with the usual care group. This
sample size calculation is based on a superiority design
with a power level of 80% and a significance level set at
5%, with a 2:1 ratio. Based on these assumptions, 150 pa-
tients will be required, including 100 patients in the
verum acupuncture group and 50 patients in the usual
care group. This sample size will be inflated to 300 to
account for an attrition rate of 20%. Thus, we plan to
enroll 300 patients, including 120 patients in the VA and
SA groups and 60 patients in the usual care group.

Recruitment
Eligible patients will be recruited through three strat-
egies. First, patients will be recruited from the outpatient
and inpatient clinics of the five hospitals. Second, pa-
tients will be recruited through Public Accounts of hos-
pitals. Third, patients will be recruited from nearby
communities and schools through the printed recruit-
ment posters.

Allocation
After completing a baseline evaluation, eligible partici-
pants will be randomly allocated to the verum acupunc-
ture group, the sham acupuncture group, or the usual
care group in a 2:2:1 ratio by an independent investiga-
tor. The 2:2:1 ratio was used to facilitate recruitment
and increase the compliance of patients. The
randomization sequences will be generated in a central-
ized manner via an interactive web response system with
stratified centers and block size of 5. The independent
investigator will provide the random sequence and group
assignment immediately to the project acupuncturist
within opaque, sealed envelopes. To prevent selection
bias, the acupuncturists will be the only persons to know
the patient’s group assignment prior to treatment. Cen-
tral randomization has strict limits regarding authority;
no one can check the files except the top principal
investigator.

Table 2 Participant timeline

Period Baseline Treatment Follow-up

Menstrual cycle − 1 0 1 2 3 4 5 6

Participants

Screening √

Demography √

Informed consent √

PD diary √ √ √ √ √ √ √

Randomization √

Interventions

Verum acupuncture √ √ √

Sham acupuncture √ √ √

Usual care √ √ √

Outcomes

CMSS √ √ √ √ √ √ √

VAS √ √ √ √ √ √ √

SF-MPQ-2 √ √ √ √ √ √ √

PSQI √ √ √ √ √ √ √

BAI √ √ √

BDI- II √ √ √

NEO-FFI √

AES √ √

MASS √ √ √

Trial safety evaluation

Adverse events √ √ √

Assessment of blinding √

AES Acupuncture Expectancy Scale, BAI Beck Anxiety Inventory, BDI-II Beck
Depression Inventory II, CMSS Cox Menstrual Symptom Scale, MASS
Massachusetts General Hospital Acupuncture Sensation Scale, NEO-FFI NEO
Personality Inventory-Short Form, PD primary dysmenorrhea, PSQI Pittsburgh
Sleep Quality Index, SF-MPQ-2 Short-Form McGill Pain Questionnaire 2, VAS
visual analog scale
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Blinding
In this study, many efforts will be done to maintain
blinding in participants assigned to the verum acupunc-
ture and sham acupuncture groups. For example, eligible
patients will be acupuncture naive, we will set up the
standardized ritual operations in the two groups as far as
possible. However, patients in the usual care group will
not be blinded. They will be provided with 15 sessions
of manual acupuncture treatment for free after a waiting
period of 7 menstrual cycles. This will increase the com-
pliance of patients allocated to the usual care group. In
addition, the acupuncturists will not be blinded.
We will try to ensure that the outcome assessors and

statisticians are unaware of the group allocation by (1)
using A, B, and C to label the three groups, (2) will ran-
domly assign outcome assessors to follow-up, (3) alloca-
tion sequence will be concealed until the end of the
study. In addition, we will separately give relevant data
of MASS, AEs, and AES to an independent statistician
for analysis, while the statistician responsible for the
analysis of primary outcome and other secondary out-
comes will be blinded to group allocation.

Data collection and management
Demographic and epidemiological data will be obtained
at visit 1, using a general information questionnaire. The
questionnaire includes information on age, gender, edu-
cation, occupation, weight, height, previous disease his-
tory, history of PD, and menstrual cycle. If the
participants are assessed eligible, they will be asked to
record dysmenorrhea diary from menstrual cycle 1
before randomization to menstrual cycle 6 after
randomization. All of the primary outcome measures
and most of the secondary outcome measures will be
obtained from the dysmenorrhea diary. The dysmenor-
rhea diary includes questionnaires on CMSS, VAS, SF-
MPQ-2, PSQI, usage of acute medication, BAI, BDI- II,
and NEO-FFI. The diary will be separately collected
from the participating hospitals every menstrual cycle.
Data of AEs and MASS will be recorded on acupuncture
report forms by patients after each treatment. The data
will be collected up to the time of withdrawal and will
be included in the analysis unless participants specific-
ally request for their data to be withdrawn.
Data management will be ensured by an electronic

data capture (EDC) system hosted at the Data Manage-
ment Center of Tongji Hospital. All paper-based data
will be checked and input into the EDC system by two
research assistants using a separate account and pass-
word. After that, paper-based data will be stored in a
locked file cabinet in the principal investigator’s office at
the Department of Neurology of Tongji Hospital. The
electronic data will be stored at the EDC system after
being approved by an electronic signature. After

approval of a proposal and with a signed data access
agreement, researchers whose proposed use of the data
has been approved can access the data. Independent
randomization, rigorous blinding, and data management
make sure the confidentiality of this trial.

Statistical methods
Data analysis will be performed by an independent stat-
istician using SAS statistical software (version 9.4; SAS
Institute Inc.). Wilcoxon rank-sum tests will be used to
perform between-group comparisons regarding the
CMSS scores (primary outcome). The analysis of vari-
ance (ANOVA) will be used to test the difference be-
tween the two intervention groups with the baseline
date as a variate and taking into account the multicenter
effect. The intensity ratings of each individual sensation,
the overall sum of all sensations, and the MASS index
across treatment modalities were analyzed using a one-
way ANOVA and post hoc t tests ( < .05). Regarding
the proportions and the multicenter effect, the chi-
square test or the Fisher exact probability test will be
used. The CMH-x2 test will be used for a drop-out rate
comparison, the categorical variable, and compliance.
The latter is considered good only when comprised be-
tween 80 and 120%. A p value < 0.05 will indicate statis-
tical significance (two-sided). In the descriptive statistics
analysis, the mean and standard deviation will be used
for continuous indexes with normal distribution, and
medium and interquartile range will be used for con-
tinuous indexes with non-normal distribution. Categor-
ical indicators will be described as case number and
frequency.
These analyses will be performed on the base of a full

analysis set (FAS) and a per-protocol set (PPS). Accord-
ing to the intention-to-treat analysis strategy, any par-
ticipant who passes the randomized stage and who
receives at least one intervention will be analyzed using
a FAS with missing data for the important outcomes in-
terpolated with the last observation carried forward. The
PPS will be considered as a supportive analysis. The re-
sults of FAS and PPS analyses will be compared to en-
sure that the results are consistent.

Monitoring and quality control
To guarantee the quality of the study, unified training
before subject recruitments will ensure the researcher’s
adherence to the study protocol. Strict eligible criteria
limit the study population to a specific scope and reduce
the differences among them. A web-based central
randomization system is adopted to avoid selection bias.
Independent outcome assessment and statistics are de-
signed to guarantee the objectivity of the data.
Quality control of the data will be handled at three dif-

ferent levels. The first level is the quality check of sub-
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centers regularly by the head of the sub-center. The sec-
ond level is the quality inspection by the Clinical Re-
search Center of Tongji Hospital, at least once per
3 months. The third level is the quality monitor by the
Clinical Evaluation Center of Hubei University of Chin-
ese Medicine, at least once per 6 months.
Treatment safety is based on the assessment of AEs

and serious adverse events (SAEs). An event can be de-
fined as an adverse event if subjects suffer a symptom
related to acupuncture, which includes unbearable acu-
puncture pain, palpitation, fainting, dizziness, sweating,
needle broking, needle body wound muscle fiber, bleed-
ing at the acupuncture site, and local hematoma. All
subjects will be informed of the potential AEs before
signing the informed consent. If any AEs occur during
the study periods, they will be recorded in detail on the
CRF. The researcher should record the following details:
the date, the time, the symptoms, and the degree of oc-
currence related to the treatment at each visit, and pro-
vide proper medical advice and care. In order to ensure
the safety of subjects, a Data and Safety Monitoring
Board (DSMB) was set up to monitor the performance
and safety of the trial, which is composed of 5 experts
from different fields on the Chinese mainland. If any ser-
ious adverse events occur, they will be immediately re-
ported to the DSMB, although SAEs will not be
anticipated.

Discussion
Manual acupuncture is a non-pharmacological treatment
that is extremely effective for pain relief and usually per-
formed by traditional Chinese acupuncturists in clinics.
Since acupuncture was proposed as a therapeutic inter-
vention for 43 pain conditions by the NIH consensus,
the analgesic effect of acupuncture has become more ac-
cepted in the Western countries. The underlying mecha-
nisms on acupuncture analgesia maybe involving the
release of endogenous opioids, cannabinoids, and adeno-
sine at the central and peripheral systems [12–14].
Recently, a large body of evidence supports the efficacy

and safety of acupuncture for the management of PD
[28, 29]. This evidence gave rise to a global effort to de-
velop a new generation of treatment options for patients
with PD. But so far, high-quality clinical evidence for the
role of acupuncture in PD is still insufficient because
many clinical trials have had small sample sizes, short
follow-up, or other methodological limitations. This
study is designed to clarify the efficacy and safety of
manual acupuncture for the prevention of PD and to
identify the efficacy of acupuncture due to the specific
effects of acupuncture or placebo effects of acupuncture
ritual. This trial has the strengths of large sample sizes
and extended follow-up. The design of the study also
meets the methodological benchmarks with valid

control, adequate randomization and allocation conceal-
ment procedures, and blinding of outcome assessors and
statisticians.
The form of acupuncture used in this trial is manual

acupuncture treatment, which will be performed by li-
censed traditional Chinese acupuncturists. After the acu-
puncture needle is inserted into the acupoints, the
manual manipulation of the needle will generate de qi
sensations and enhance the clinical benefit of acupunc-
ture analgesia. This may be due to the activation of the
pain-inhibiting system in the spinal cord and diffuse
noxious inhibitory controls (DNIC) [30, 31]. The inten-
sity of de qi sensation is critical for the effects of acu-
puncture [32]. Our earlier study showed that among
patients with Bell palsy, acupuncture with strong stimu-
lation that elicited de qi had a greater therapeutic effect,
and stronger intensity of de qi was associated with better
therapeutic effects [33]. However, the important concept
of de qi sensations has been neglected in acupuncture
research in Western countries. This may be due to the
difficulty to quantitatively measure complex de qi sensa-
tions in acupuncture research. In this study, we will use
the MASS to quantify the intensity of de qi sensations
after each treatment. Using the MASS, we will explore
the association between the intensity of de qi sensations
and changes in efficacy outcomes. As far as we know,
this is the first acupuncture trial to quantify the measure
de qi sensations in a patient population of PD.
Appropriate control is one of the largest methodo-

logical challenges in acupuncture research. So far, most
of the clinical trials used penetrating sham acupuncture
to control the specific effect of acupuncture, including
superficial needling, needling non-specific acupoints, or
needling non-acupoints. However, it is increasingly
regarded that penetrating sham acupuncture is not a
proper control method because it was not totally inert
[34]. An advantage of this trial is the use of non-
penetrating sham acupuncture with the Streitberger pla-
cebo needle, which could mimic an acupuncture proced-
ure without penetrating the skin. It is designed for
subject blinding and sufficiently credible to investigate
the effects of acupuncture [35], since the spinal segmen-
tal relationship between pain sites and acupuncture
points partially underlies the functional specificity of
acupoints. Consequently, we apply sham acupuncture at
ten non-acupuncture points on the back which is be-
yond the uterus segment to highlight the functional spe-
cificity of acupoints in the verum acupuncture treatment
group.
Many psychological factors are regarded as risk factors

of dysmenorrhea and should be considered in the man-
agement of dysmenorrhea [36, 37]. A study indicated the
important impact of depression and anxiety on men-
strual symptoms among non-smokers patients [38]. In
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addition, the placebo effects of acupuncture observed in
sham-controlled clinical trials may be referred to the
psychological benefits of treatment, including acupunc-
ture ritual, expectation, and explanation [26, 39], while
depression, anxiety, and personality pathology were con-
sidered to have negative impacts on the physiological re-
sponse to acupuncture [39]. For these reasons, we will
comprehensively assess the influence of depression, anx-
iety, expectation for acupuncture, and patient-doctor re-
lationship in this study.
One limitation of this study is that acupuncturists who

will deliver the treatment will not be blinded to the
intervention. To reduce their effect on patients, acu-
puncturists will only know the patient’s group assign-
ment just before treatment. Through this rigid research,
we anticipate to provide high-quality evidence on the ef-
ficacy of acupuncture for the prevention of PD. If effect-
ive, it will offer an important treatment option for
patients with PD.

Trial status
At the time of submission of this protocol (version num-
ber: 1.1, version date: Jan 22, 2016), participant enrol-
ment is progressing well and data collection is well
underway. Participant recruitment started on August 2,
2016, and is expected to end on July 1, 2021.

Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/s13063-020-04720-5.

Additional file 1. SPIRIT 2013 Checklist: Recommended items to address
in a clinical trial protocol and related documents.

Abbreviations
AES: Acupuncture Expectancy Scale; AEs: Adverse events; ANOVA: Analysis of
variance; BAI: Beck Anxiety Inventory; BDI-II: Beck Depression Inventory II;
CMSS: Cox Menstrual Symptom Scale; DNIC: Diffuse noxious inhibitory
controls; EDC: Electronic data capture; FAS: Full analysis set;
MASS: Massachusetts General Hospital Acupuncture Sensation Scale; NEO-
FFI: NEO Personality Inventory-Short Form; PD: Primary dysmenorrhea;
PPS: Per-protocol set; PSQI: Pittsburgh Sleep Quality Index; SF-MPQ-2: Short-
Form McGill Pain Questionnaire 2; VAS: Visual analog scale

Acknowledgements
We would like to express our thanks to Hubei University of Chinese
Medicine/Hubei Provincial Collaborative Innovation Center of Preventive
Treatment by Acupuncture and Moxibustion.

Dissemination policy
Findings will be published in peer-reviewed journals and presented at local,
national, and international meetings and conferences to promote and ex-
plain the research to clinicians, commissioners, and service users.

Authors’ contributions
LLY, SBX, and WW made substantial contributions to the conception and
design. LLY, SBX, and WW drafted the manuscript. WHL designed the
statistical analysis plan and estimated the sample size. WW gave final
approval of the version to be published. All authors revised the manuscript
critically for important intellectual content and have participated sufficiently

in the work to take public responsibility for appropriate portions of the
content. The authors read and approved the final manuscript.

Funding
This study was supported by a grant from the National Natural Science
Foundation of China (61327902) and a project grant from Hubei University
of Chinese Medicine/Hubei Provincial Collaborative Innovation Center of
Preventive Treatment by Acupuncture and Moxibustion.

Availability of data and materials
Not applicable

Ethics approval and consent to participate
Central ethical approval has been confirmed from the Clinical Trial Ethics
Committee of Tongji Medical College, Huazhong University of Science and
Technology (ref approval no. 2016S010), and we will not begin recruiting at
other centers in the trial until local ethical approval has been obtained.
Informed consent will be obtained from all study participants.

Consent for publication
Not applicable

Competing interests
The authors declare that they have no competing interests.

Author details
1Tongji Hospital, Tongji Medical College, Huazhong University of Science and
Technology, 1095 Jiefang Avenue, Wuhan 430030, Hubei, China.
2Acupuncture and Moxibustion Institution, College of Acupuncture and
Moxibustion, Hubei University of Chinese Medicine/Hubei Provincial
Collaborative Innovation Center of Preventive Treatment by Acupuncture
and Moxibustion, 1 Tanhualin Road, Wuhan 430030, Hubei, China.

Received: 6 February 2020 Accepted: 2 September 2020

References
1. Committee on Adolescent Health Care. ACOG Committee Opinion No. 760:

dysmenorrhea and endometriosis in the adolescent. Obstet Gynecol. 2018;
132(6):e249–58.

2. Parker MA, Sneddon AE, Arbon P. The menstrual disorder of teenagers
(MDOT) study: determining typical menstrual patterns and menstrual
disturbance in a large population-based study of Australian teenagers.
BJOG. 2010;117(2):185–92.

3. Eryilmaz G, Ozdemir F, Pasinlioglu T. Dysmenorrhea prevalence among
adolescents in eastern Turkey: its effects on school performance and
relationships with family and friends. J Pediatr Adolesc Gynecol. 2010;23(5):
267–72.

4. Dambhare DG, Wagh SV, Dudhe JY. Age at menarche and menstrual cycle
pattern among school adolescent girls in Central India. Glob J Health Sci.
2012;4(1):105–11.

5. Chen L, Tang L, Guo S, Kaminga AC, Xu H. Primary dysmenorrhea and self-
care strategies among Chinese college girls: a cross-sectional study. BMJ
Open. 2019;9(9):e026813.

6. Kazama M, Maruyama K, Nakamura K. Prevalence of dysmenorrhea and its
correlating lifestyle factors in Japanese female junior high school students.
Tohoku J Exp Med. 2015;236(2):107–13.

7. Rencz F, Péntek M, Stalmeier PFM, Brodszky V, Ruzsa G, Gradvohl E, et al.
Bleeding out the quality-adjusted life years: evaluating the burden of
primary dysmenorrhea using time trade-off and willingness-to-pay methods.
Pain. 2017;158(11):2259–67.

8. Gagua T, Tkeshelashvili B, Gagua D, McHedlishvili N. Assessment of anxiety
and depression in adolescents with primary dysmenorrhea: a case-control
study. J Pediatr Adolesc Gynecol. 2013;26(6):350–4.

9. De Sanctis V, Soliman A, Bernasconi S, Bianchin L, Bona G, Bozzola M, et al.
Primary dysmenorrhea in adolescents: prevalence, impact and recent
knowledge. Pediatr Endocrinol Rev. 2015;13(2):512–20.

10. Woo HL, Ji HR, Pak YK, Lee H, Heo SJ, Lee JM, et al. The efficacy and safety
of acupuncture in women with primary dysmenorrhea: a systematic review
and meta-analysis. Medicine (Baltimore). 2018;97(23):e11007.

Yu et al. Trials          (2020) 21:818 Page 9 of 10

https://doi.org/10.1186/s13063-020-04720-5
https://doi.org/10.1186/s13063-020-04720-5


11. Smith CA, Armour M, Zhu XS, Li X, Lu ZY, Song J. Acupuncture for
dysmenorrhoea. Cochrane Database Syst Rev. 2016;4:CD007854.

12. Zhao ZQ. Neural mechanism underlying acupuncture analgesia. Prog
Neurobiol. 2008;85(4):355–75.

13. Kim SK, Moon HJ, Na HS, Kim KJ, Kim JH, Park JH, et al. The analgesic effects
of automatically controlled rotating acupuncture in rats: mediation by
endogenous opioid system. J Physiol Sci. 2006;56(3):259–62.

14. Goldman N, Chen M, Fujita T, Xu Q, Peng W, Liu W, et al. Adenosine A1
receptors mediate local anti-nociceptive effects of acupuncture. Nat
Neurosci. 2010;13(7):883–8.

15. Lefebvre G, Pinsonneault O, Antao V, Black A, Burnett M, Feldman K. Primary
dysmenorrhea consensus guideline. J Obstet Gynaecol Can. 2005;27(12):
1117–46.

16. World Medical Association. World Medical Association Declaration of
Helsinki: ethical principles for medical research involving human subjects.
JAMA. 2013;310(20):2191–4.

17. Streitberger K, Kleinhenz J. Introducing a placebo needle into acupuncture
research. Lancet. 1998;352(9125):364–5.

18. Cox DJ, Meyer RG. Behavioral treatment parameters with primary
dysmenorrhea. J Behav Med. 1978;1(3):297–310.

19. Yu DT, Jones AY, Pang MY. Development and validation of the Chinese version
of the Massachusetts General Hospital Acupuncture Sensation Scale: an
exploratory and methodological study. Acupunct Med. 2012;30(3):214–21.

20. Carlsson AM. Assessment of chronic pain. I. Aspects of the reliability and
validity of the visual analogue scale. Pain. 1983;16(1):87–101.

21. Dworkin RH, Turk DC, Revicki DA, Harding G, Coyne KS, Peirce-Sandner S,
et al. Development and initial validation of an expanded and revised
version of the Short-form McGill Pain Questionnaire (SF-MPQ-2). Pain. 2009;
144(1–2):35–42.

22. Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh
Sleep Quality Index: a new instrument for psychiatric practice and research.
Psychiatry Res. 1989;28(2):193–213.

23. Osman A, Hoffman J, Barrios FX, Kopper BA, Breitenstein JL, Hahn SK. Factor
structure, reliability, and validity of the Beck Anxiety Inventory in adolescent
psychiatric inpatients. J Clin Psychol. 2002;58(4):443–56.

24. Geisser ME, Roth RS, Robinson ME. Assessing depression among persons
with chronic pain using the Center for Epidemiological Studies-Depression
Scale and the Beck Depression Inventory: a comparative analysis. Clin J Pain.
1997;13(2):163–70.

25. Hosie J, Gilbert F, Simpson K, Daffern M. An examination of the relationship
between personality and aggression using the general aggression and five
factor models. Aggress Behav. 2014;40(2):189–96.

26. Wasan AD, Kong J, Pham LD, Kaptchuk TJ, Edwards R, Gollub RL. The impact
of placebo, psychopathology, and expectations on the response to
acupuncture needling in patients with chronic low back pain. J Pain. 2010;
11(6):555–63.

27. Mao JJ, Armstrong K, Farrar JT, Bowman MA. Acupuncture expectancy scale:
development and preliminary validation in China. Explore (NY). 2007;3(4):
372–7.

28. Shetty GB, Shetty B, Mooventhan A. Efficacy of acupuncture in the
management of primary dysmenorrhea: a randomized controlled trial. J
Acupunct Meridian Stud. 2018;11(4):153–8.

29. Witt CM, Reinhold T, Brinkhaus B, Roll S, Jena S, Willich SN. Acupuncture in
patients with dysmenorrhea: a randomized study on clinical effectiveness
and cost-effectiveness in usual care. Am J Obstet Gynecol. 2008;198(2):166.

30. Liu X, Zhu B, Zhang SX. Relationship between electroacupuncture analgesia
and descending pain inhibitory mechanism of nucleus raphe magnus. Pain.
1986;24:383–96.

31. Cadden SW, Villanueva L, Chitour D, Le Bars D. Depression of activities of
dorsal horn convergent neurones by propriospinal mechanisms triggered
by noxious inputs; comparison with diffuse noxious inhibitory controls
(DNIC). Brain Res. 1983;275(1):1–11.

32. Spaeth RB, Camhi S, Hashmi JA, Vangel M, Wasan AD, Edwards RR, et al. A
longitudinal study of the reliability of acupuncture deqi sensations in knee
osteoarthritis. Evid Based Complement Alternat Med. 2013. https://doi.org/
10.1155/2013/204259.

33. Xu SB, Huang B, Zhang CY, Du P, Yuan Q, Bi GJ, et al. Effectiveness of
strengthened stimulation during acupuncture for the treatment of Bell
palsy: a randomized controlled trial. CMAJ. 2013;185(6):473–9.

34. Birch S. A review and analysis of placebo treatments, placebo effects, and
placebo controls in trials of medical procedures when sham is not inert. J
Altern Complement Med. 2006;12(3):303–10.

35. Zhu D, Gao Y, Chang J, Kong J. Placebo acupuncture devices:
considerations for acupuncture research. Evid Based Complement Alternat
Med. 2013. https://doi.org/10.1155/2013/628907.

36. Hailemeskel S, Demissie A, Assefa N. Primary dysmenorrhea magnitude,
associated risk factors, and its effect on academic performance: evidence
from female university students in Ethiopia. Int J Women’s Health. 2016;8:
489–96.

37. Faramarzi M, Salmalian H. Association of psychologic and nonpsychologic
factors with primary dysmenorrhea. Iran Red Crescent Med J. 2014;16(8):
e16307.

38. Dorn LD, Negriff S, Huang B, Pabst S, Hillman J, Braverman P, et al.
Menstrual symptoms in adolescent girls: association with smoking,
depressive symptoms, and anxiety. J Adolesc Health. 2009;44(3):237–43.

39. Armour M, Dahlen HG, Smith CA. More than needles: the importance of
explanations and self-care advice in treating primary dysmenorrhea with
acupuncture. Evid Based Complement Alternat Med. 2016. https://doi.org/
10.1155/2016/3467067.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Yu et al. Trials          (2020) 21:818 Page 10 of 10

https://doi.org/10.1155/2013/204259
https://doi.org/10.1155/2013/204259
https://doi.org/10.1155/2013/628907
https://doi.org/10.1155/2016/3467067
https://doi.org/10.1155/2016/3467067

	Abstract
	Background
	Methods/design
	Discussion
	Trial registration

	Background and rationale
	Objectives
	Trial design

	Methods
	Study setting
	Inclusion criteria
	Exclusion criteria
	Consent to participate
	Interventions
	Manual acupuncture
	Sham acupuncture
	Usual care
	Co-interventions
	Criteria for discontinuing interventions
	Provisions for post-trial care
	Outcome measures
	Primary outcome measure
	Secondary efficacy outcome measures
	Secondary psychological outcome measures

	Adverse events
	Assessment of blinding
	Participant timeline
	Sample size
	Recruitment
	Allocation
	Blinding
	Data collection and management
	Statistical methods
	Monitoring and quality control

	Discussion
	Trial status
	Supplementary information
	Abbreviations
	Acknowledgements
	Dissemination policy
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

