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Purpose: Cyclic mastalgia is prevalent among women and negatively impairs their daily life and work. There is still a lack of 
effective therapies for mastalgia, and acupuncture may be a promising method. We design this multicenter randomized trial to evaluate 
the efficacy and safety of acupuncture on cyclic mastalgia.
Study Design and methods: Sixty participants with moderate-to-severe cyclic breast pain (with a duration of 5–21 days and the 
worst pain scoring 5 points or more on Numerical Rating Scale [NRS]) will be recruited at three hospitals in China. They will be 
randomly assigned to acupuncture group or sham-acupuncture group at 1:1 ratio to receive 16-session treatment during 3 consecutive 
menstrual cycles, and follow-up for 6 menstrual cycles after treatment. The primary outcome is the change from baseline in the NRS 
score on the worst breast pain during the third cycle of treatment period. All statistical tests will be two-sided and P value <0.05 will 
be considered statistically significant.
Keywords: cyclic breast pain, complementary and alternative medicine, RCT, sham acupuncture

Introduction
Mastalgia is one of the most common breast diseases complained by women and the leading reason to consult primary 
care doctors.1,2 It can be sub-categorized as cyclic, non-cyclic and extra-mammary pain according to different onset time 
and area, with the first two types referred to as true mastalgia.3 Approximately 70% of the women will suffer breast pain 
during their lives, and for 10% to 20% of them, the intensity of the pain can reach moderate-to-severe degree,4,5 which 
will substantially impact their social activities, interpersonal relationship, sexual behaviour, and quality of life.6,7

Cyclic mastalgia accounts for two-thirds in true breast pain. It typically occurs during 1–2 weeks prior to menstrua
tion and relieves by the onset of menses.8,9 The pain can also be accompanied by tenderness, swelling, dull heaviness, 
lump and/or nodularity. Many women may fall into extreme anxiety and concern worrying about the potential 
malignance.5,10 Previous studies have shown that acknowledgement of the natural course of cyclic mastalgia will help 
to relieve their symptoms. Unfortunately, there are still about 15% to 20% people needing treatment, especially for 
patients whose intensity reached moderate to severe.8

The pathogenesis of cyclic mastalgia remains indefinite. It might be associated with the periodic change of hormone 
levels, stress, dietary preferences, living habits, improper size of underwear and other factors.11,12 In clinic, patients are 
therefore advised to alter their lifestyles in the first step, such as exercise more, take multiple vitamins, and consume less 
caffeine and fat. Besides, pharmacological therapies, such as non-steroidal anti-inflammatory drugs (NSAIDs), either oral 
or topical, tamoxifen, danazol are all frequently recommended.3,13 NSAIDs can be effective in reducing breast pain in 
a short time. External topical preparation is associated with fewer side effects than oral drugs, but the inconvenience of it 
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may reduce patients’ compliance13. Tamoxifen is widely used in endocrine therapy, and more than 70% of the women’s 
conditions have been alleviated.3 However, the high risk of venous thromboembolism and relapse rate must be taken into 
consideration when using tamoxifen.14 As the only drug approved by US Food and Drug Administration (FDA) for 
treating cyclic mastalgia, danazol can be considered in relieving severe and sustained pain condition.8 Nevertheless, the 
usage of danazol is limited out of its androgen-like side effects, such as menstrual disorder, hirsutism, weight gain, acne, 
and so on.15,16 Therefore, a great number of patients seek help from complementary and alternative therapeutic methods.

Acupuncture has been widely employed in relieving pain around the world.17 It might have the potential to reduce 
breast pain and ease psychological burden among patients with breast pain.18,19 However, previous clinical trials of 
acupuncture on breast pain are without appropriate comparison and of relatively low quality.20 Still no conclusion can be 
elicited whether acupuncture is effective for cyclic mastalgia. For this reason, we plan to design and conduct this 
randomized controlled trial, whose aim is to evaluate the efficacy of acupuncture on breast pain, in comparison with 
sham control, among women with moderate-to-severe cyclic mastalgia.

Methods
Study Design, Setting, and Recruitment
This is a prospective, multicenter, parallel-group, patient- and assessor-blinded randomized trial, projected to enrol 60 patients 
with cyclic breast pain. The duration of trial for each participant is 10 menstrual cycles: 1-menstrual-cycle baseline 
assessment, 3-menstrual-cycle treatment and 6-menstrual-cycle follow-up after acupuncture. The whole study procedures 
and time frame are shown in Figure 1 (Study flowchart) and Table 1 (Study schedule). The protocol is designed according to 
the Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT) and the Standards for Reporting 
Interventions in Clinical Trials of Acupuncture guidelines (STRICTA).21,22 It has been registered at ClinicalTrials.gov on 
September 21, 2022 (Identifier: NCT05548374). The trial will be conducted at three hospitals in China. The protocol has been 
approved by the Institute Review Board of individual sites and will be conducted according to the Declaration of Helsinki.

Patients will be recruited from both hospitals and communities through public advertisements such as posters, 
hospital networks, WeChat public accounts and Internet from March 2023 to March 2024. Qualified participants will 
be required to sign the written informed consent form voluntarily, and they can withdraw from the study at any time.

Patient and Public Involvement
Patients or the public are not involved in the design, implementation, report or dissemination of our study.

Randomization and Blinding
Eligible participants will be randomly assigned to acupuncture group or sham acupuncture (SA) group at a ratio of 1:1. 
The random numbers will be generated by SAS software version 9.4 (SAS Institute Inc., Cary, NC, USA) and sealed in 
sequence-numbered opaque envelopes, which are kept by a staff not participating the trial. Once the eligibility of 
participants is confirmed, the envelopes will be opened in sequence, and only the acupuncturist will be informed of the 
patient’s group assignment. Participants, outcome assessors and data analysts will be blinded to the group allocation 
throughout the trial.

Participants
Diagnosis
The main symptom of patient is breast pain related to menstruation, which usually occurs during the luteal phase. The 
pain may be accompanied by swelling, tenderness, dull heaviness, lump or nodularity, or a radiating feeling to the upper 
arm and armpit.23

Inclusion Criteria
1. Meeting the diagnosis criteria of cyclic breast pain.
2. Female patients aged between 18 and 55.
3. Relatively regular menstrual cycle. (The length of menstrual cycle between 25 and 35 days).24
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4. Cyclic breast pain lasting for 3 consecutive menstrual cycles or more.
5. The score of worst pain ≥5 on Numerical Rating Scale (score range: 0–10, higher score indicates severe pain, 0 

refers to no pain and 10 refers to the worst possible pain) of Cardiff Breast Pain Chart and any level of breast pain 
lasting 5–21 days during the run-in period of one menstrual cycle.25

6. No previous experience of acupuncture for breast diseases.
7. Willing to use non-hormonal contraceptives if any risk of pregnancy.
8. Volunteer to the trial and signing written informed consent.

The above eight criteria should be met at the same time.

Exclusion Criteria
1. Noncyclic breast pain.
2. Extramammary pain only.
3. A history of breast cancer or suspicious of malignancy breast disease by examinations.
4. The Breast Imaging Reporting and Data System (BI-RADS) category 4–6 in ultrasound or mammography examinations.
5. Combined with mastitis.
6. Breast pain following injury, surgery, hormones, and/or other drugs.
7. Usage of hormones (including hormonal contraceptives) in the past three months.

Figure 1 Study flowchart. 
Abbreviations: NRS, Numerical Rating Scale score; SF-12, Short-Form 12-item Health Survey; HADS, Hospital Anxiety and Depression Scale; PGIC, Patient Global 
Impression of Change.
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8. Combined with severe diseases in the cardiac, respiratory, renal, liver, and hematopoietic systems, psychiatric 
disorder and/or cognitive disorders.

9. A history of bilateral ovariectomy or premature ovarian failure.
10. Pregnancy, lactation, or wishing to conceive before the end of the trial.
11. Poor adherence.

Participants who meet any of the above criteria should be excluded.

Table 1 Study Schedule

Period Baseline Treatment Follow-Up

Time point  
(menstrual cycle)

At the end of 
Cycle 0

At the end of 
Cycle 1

At the end of 
Cycle 2

At the end of 
Cycle 3

At the end of 
Cycle 6

At the end of 
Cycle 9

Eligibility criteria √

Demography 

characteristics

√

Informed consent √

Disease history of cyclic 

breast pain

√

Treatment history of cyclic 

breast pain

√

Physical examination √

Mammography √

Mammary ultrasonography √ √

Sexual hormone 

examination

√ √

Urine pregnancy test √

Cardiff breast pain chart √ √ √ √ √ √

NRS √ √ √ √ √ √

SF-12 √ √ √ √ √ √

HADS √ √ √ √ √ √

PGIC √ √ √

Expectation assessment √

Assessment of belief in 

acupuncture

√ √

Blinding assessment √

Use of rescue drugs √ √ √ √ √ √

Concomitant medicine or 

therapy

√ √ √ √ √ √

Adverse events √ √ √ √ √ √

Adherence assessment √ √ √

Abbreviations: NRS, Numerical Rating Scale score; SF-12, Short-Form 12-item Health Survey; HADS, Hospital Anxiety and Depression Scale; PGIC, Patient Global 
Impression of Change.
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Interventions
Participants will be randomized to receive true acupuncture or SA therapy twice a week, in a succession of 3 consecutive 
menstrual cycles. In the first two menstrual cycles, 6 sessions will be given for 3 weeks before the onset of menstruation, 
and in the last menstrual cycle, 4 sessions will be given for 2 weeks before the onset of menstruation, 16 sessions in total.

In both groups, the acupoints of Shangyintang, Danzhong (RNl7), Juque (RN14), Liangmen (ST21), Zhongwan 
(RNl2), Hegu (LI4), Waiguan (SJ5), Zusanli (ST36), Sanyinjiao (SP6), Taichong (LR3) are selected as primary acupoints 
and used each treatment (for acupoint locations, refer to Table 2). The other three acupoints will be chosen one each 
session according to the syndrome differentiation: Taixi (KI3) for liver and kidney deficiency, Fenglong (ST40) for 
spleen deficiency and phlegm coagulation, and Xuehai (SP10) for qi-stagnation and blood-stasis. To be more specific, 
acupuncturist will determine a Traditional Chinese Medicine (TCM) syndrome pattern based on the symptoms and 
manifestations of the patient. Liver and kidney deficiency pattern refers to insufficiency of liver blood and kidney essence 
in TCM, characterized by scanty menstrual volume, dizziness, tinnitus and dry eyes. Spleen deficiency and phlegm 
coagulation pattern refers to insufficiency of spleen coupled with internal generation of phlegm dampness, characterized 
by body heaviness, fatigue, abdominal distension, soft and slack pulse and enlarged tongue with a greasy coating. Qi- 
stagnation and blood-stasis pattern refers to qi stagnation affecting the flow of blood, characterized by stabbing pain on 
breast in a fixed location, delayed menstrual period, dysmenorrhea and/or with blood clots, purple tongue or with 
ecchymosis and wiry and hesitant pulse.

Table 2 Acupoint Location

Acupoint Location*

Shangyintang On the head, 1 B-cun* superior to midpoint of the line joining the medial ends of the two eyebrow.

Danzhong (RNl7) On the anterior thoracic region, at the same level as the fourth intercostal space, on the anterior median line.

Juque (RN14) On the upper abdomen, 6 B-cun superior to the centre of the umbilicus, on the anterior median line.

Liangmen (ST21) On the upper abdomen, 4 B-cun superior to the centre of the umbilicus, 2 B-cun lateral to the anterior median line.

Zhongwan (RNl2) On the upper abdomen, 4 B-cun superior to the centre of the umbilicus, on the anterior median line.

Hegu (LI4) On the dorsum of the hand, radial to the midpoint of the second metacarpal bone.

Waiguan (SJ5) On the posterior aspect of the forearm, midpoint of the interosseous space between the radius and the ulna, 2 B-cun 

proximal to the dorsal wrist crease.

Zusanli (ST36) On the anterior aspect of the leg, 3 B-cun inferior to ST35 and one finger-breadth lateral to the anterior border of the tibia 

(ST35, on the anterior aspect of the knee, in the depression lateral to the patellar ligament).

Sanyinjiao (SP6) On the tibial aspect of the leg, posterior to the medial border of the tibia, 3 B-cun superior to the prominence of the medial 

malleolus.

Taichong (LR3) On the dorsum of the foot, between the first and second metatarsal bones, in the depression distal to the junction of the 

bases of the two bones, over the dorsalis pedis artery.

Taixi (KI3) On the posteromedial aspect of the ankle, in the depression between the prominence of the medial malleolus and the 

calcaneal tendon.

Fenglong (ST40) On the anterolateral aspect of the leg, lateral border of the tibialis anterior muscle, 8 B-cun superior to the prominence of 

the lateral malleolus.

Xuehai (SP10) On the anteromedial aspect of the thigh, on the bulge of the vastus medialis muscle, 2 B-cun superior to the medial end of the 

base of the patella.

Note: *B-cun: Acupuncture points locations will adopt standard measuring units: proportional bone cun (divide the height of the human body into 75 equal units, and one 
unit is equal to one cun, that is B-cun).
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Acupuncture Group
Sterile adhesive pads will be placed on the acupoints after skin disinfection. Hwato-brand disposable acupuncture needles 
(size 0.30×40mm) will be inserted into the acupoints through the adhesive pads. For acupoint Shangyintang, the needle 
will be inserted downward at an angle of 15 under the periosteum with a depth of 10–25mm. The needles will be inserted 
downward at an angle of 15 to a depth of 10–25mm for acupoint RNl7 and a depth of 10mm for RN14. The needle will 
be inserted vertically to a depth of 20–30mm for acupoint of ST21, 25–40mm for acupoints of RNl2, ST36, SP6, LR3, 
ST40 and SP10, and 10–25mm for acupoints of LI4, SJ5 and KI3. Afterwards, the acupuncture will be lifted, thrusted 
and twirled gently for 3 times to achieve deqi sensation and manipulated every 10 minutes during 30-minute 
maintenance.

Sham Acupuncture Group
Sterile adhesive pads will be placed on the acupoints after skin disinfection. The needles (with the handle identical to the 
needles in the acupuncture group and the body at a size 0.30×25mm) will be inserted into adhesive pads without skin 
penetration. Acupoints used in the sham acupuncture group are the same as those in the acupuncture group. Needles will 
be lifted, thrusted and twirled gently for 3 times to mimic real acupuncture. No manipulation will be conducted during 
30-minute maintenance.

Other Intervention
During the process of the trial, patient can take the NSAIDs orally or smear on the pain area locally if the breast pain is 
unbearable. Except NSAIDs, any other concomitant treatment method specific for breast pain will be discouraged. 
Patients using other concomitant therapies will not be excluded from the trial, but the details of the usage will be 
recorded on the case report form and analyzed.

Outcome Measurement Tools
Patients will be required to keep a Cardiff Breast Pain Chart (Supplementary Figure 1) for 6 menstrual cycles: cycle 0 
before randomization, cycles 1–3 over the treatment period and cycle 6 and cycle 9 during the post-treatment follow- 
up period. Cardiff Breast Pain Chart is a diary graph for monitoring mastalgia, reporting severity and duration of pain, 
which has been widely utilized for assessing pain and therapeutic effect in clinic.26,27 The intensity of daily worst and 
average pain will be assessed by Numerical Rating Scale (NRS), with a range of 0–10, 0 refers to no pain and 10 refers 
to the worst pain. The highest NRS score on the worst breast pain during the cycle is defined as the final score on the 
worst pain. The average NRS score on the average breast pain is defined as the mean of the average pain score during 
the cycle.

Short-Form Health Survey 12 (SF-12) investigates the patient’s state of health via 8 different dimensions of general 
health perception, physical health, limited physical role function, physical pain, vitality, mental health, limited emotional 
role function and social function.28 The sores of SF-12 range from 0 to 100, with higher scores indicating better physical 
and mental health functioning.

Patient Global Impression of Change (PGIC) is a 7-point scale reflecting patient’s self-rating of overall improvement: 
“very much improved”, “much improved”, “minimally improved”, “no change”, “minimally worse”, “much worse” or 
“very much worse”.29,30 The selection of much improved or very much improved usually indicates a clinically important 
improvement.31

Hospital Anxiety and Depression Scale (HADS) consists of 14 items, which are divided into two 7-item subscales to 
reflect a state of generalized anxiety and depression.32 The respondent rates each item on a 4-point scale ranging from 0 
(absence) to 3 (extreme presence). The total scores of HADS ranges from 0 to 42, with higher scores indicating worse 
symptoms.

Primary Outcome and Measurements
The primary outcome of this study is the change from baseline in the NRS score on the worst breast pain during the third 
cycle of treatment period.
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Secondary Outcome and Measurements
1. The changes from baseline in the NRS score on the worst breast pain through Cycle 1, Cycle 2, Cycle 6 and 

Cycle 9.
2. The changes from baseline in the NRS score on the average breast pain through Cycle 1, Cycle 2, Cycle 3, Cycle 6 

and Cycle 9.
3. Proportions of participants with at least 50% reduction of NRS score on the worst breast pain through Cycle 1, 

Cycle 2, Cycle 3, Cycle 6 and Cycle 9.
4. Proportions of participants with at least 50% reduction of NRS score on the average breast pain through Cycle 1, 

Cycle 2, Cycle 3, Cycle 6 and Cycle 9.
5. The changes from baseline in the number of days with an NRS score of 5 or over on the worst breast pain through 

Cycle 1, Cycle 2, Cycle 3, Cycle 6 and Cycle 9.
6. The changes from baseline in the number of days with breast pain through Cycle 1, Cycle 2, Cycle 3, Cycle 6 and 

Cycle 9.
7. The proportions of patients reported “very much improved” or “much improved” per the PGIC at the end of the 

Cycle 3, Cycle 6 and Cycle 9.
8. The impact of breast pain on sexual life, daily life, mood and sleep rated by NRS at the end of the Cycle 1, Cycle 

2, Cycle 3, Cycle 6 and Cycle 9.
9. The changes from baseline in the SF-12 at the end of the Cycle 1, Cycle 2, Cycle 3, Cycle 6 and Cycle 9.

10. The changes from baseline in the total and sub-scores of HADS at the end of the Cycle 1, Cycle 2, Cycle 3, Cycle 
6 and Cycle 9.

11. Patients’ expectation will be assessed at baseline.
12. Patients’ belief towards the effectiveness of acupuncture will be assessed both at baseline and at the end of cycle 3.
13. The success of blinding will be assessed at the end of the Cycle 3.

Safety Assessment
Any adverse events (AE) will be recorded on the case report form (CRF), and will be further divided into acupuncture- 
related AEs and non-treatment-related AEs. Acupuncture-related AEs include but are not limited to broken needles, 
dizziness and unbearable acupuncture pain, local infection or hematoma. Once serious adverse events occur, the 
researcher will report to the Medical Ethics Committee of Guang’anmen Hospital within 24 hours.

Sample Size Calculation
To detect a 2-point difference between the true acupuncture and SA groups, with an assumed 2.5-point standard deviation 
at 6 weeks, a total of 60 eligible patients will be required to achieve 80% statistical power using two-sided tests at 
a significance level (α) of 0.05, while accounting for a 10% dropout rate.

Statistical Analysis
Data analysis will be conducted using SAS software (version 9.4), adhering to the intention-to-treat (ITT) principle, 
which includes all randomized participants. A two-sided P-value of less than 0.05 will be considered statistically 
significant.

The primary outcome will be assessed by employing a mixed effects model for repeated measures (MMRM). The 
dependent variable will be the observed change from baseline scores at each scheduled post-baseline visit. This approach 
will also be utilized for analyzing other continuous outcomes, such as changes from baseline in average breast pain NRS 
scores and alterations in the number of days with breast pain.

The proportions of participants experiencing at least a 50% reduction in NRS scores for worst breast pain will be 
compared using a generalized linear model with a binomial distribution and identity link, incorporating the same 
covariates as the MMRM model. Other categorical variables will be analyzed using an analogous approach.
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Descriptive data on patients’ beliefs regarding acupuncture effectiveness, blinding, participants taking rescue med
icine and adverse events will be provided for informational purposes only. Missing data for secondary outcomes will not 
be imputed, as they are considered exploratory in nature.

Data Management and Quality Control
Before the start of the trial, a unified training will be conducted concerning the aim of the experiment, recruitment 
criteria, screening process, intervention procedure, and outcome measurement. The acupuncture therapists at each centre 
will be the only person aware of the subject group allocation, and thus cannot serve as the outcome assessors. 
Independent assessors will evaluate the outcomes and fill in the CRF, and then the data will be input to an electronic 
platform by clinical research coordinator for remote monitoring. During the whole trial process, dropouts and with
drawals and their reasons will be recorded in detail.

Discussion
For mastalgia patients, two-thirds of them experience pain in the luteal phase for 1–2 weeks, which is defined as cyclic 
breast pain.9 Swelling and minor discomfort lasting less than 5 days prior to menstruation are considered normal and 
requires no intervention. However, moderate-to-severe cyclic mastalgia adversely affects women’s daily activities, 
reduces their quality of life, and brings an additional psychological burden.23,33 Consequently, this study is targeted at 
patients with cyclic mastalgia lasting for 5 days or more and scoring 5 points or higher of worst pain based on NRS. The 
diagnosis and inclusion criteria reflect the severity of pain in a comprehensive and integrity way, considering both 
duration of days and the degree of pain.

The complex and unclear pathophysiology factors in related to psychology, metabolism and nutrition make it difficult 
to handle moderate-to-severe cyclic breast pain.34 There is also evidence suggesting that patients with cyclic mastalgia 
have greater anxiety and lower quality of life than healthy group.1,10 Considering the side effects accompanied with the 
pharmacological therapies, more and more women tend to choose complementary and alternative therapy, which usually 
features good safety profile. The unique advantage of acupuncture lies in that it not only relieves pain but also have the 
potential to alleviate anxiety and depression with fewer side effects.

This research aims to explore the efficacy and safety of acupuncture in relieving breast pain among patients with 
moderate-to-severe cyclic mastalgia. For clinical trials of acupuncture, it is quite a challenge to design an ideal sham 
control method with scarce effects. In this study, blunt needles with identical appearance to true needles and no skin 
penetration are adopted as sham control, with similar perception of needle penetration with the real needle,35 might 
produce minimum physiological effects while maintaining blinding at the same time. It will be lifted, thrusted, and 
twirled gently at skin to mimic real acupuncture. The preliminary hypothesis of this trial is that acupuncture is superior to 
sham acupuncture in relieving breast pain, which is mainly reflected in the change from baseline in the NRS score on the 
worst breast pain during the third cycle of treatment period. Women with mastalgia often complain that breast pain 
negatively interfere with their daily lives, especially the worst evoked by exercise, touch and other conditions, which is 
consistent with the peak-end effect that the apex of pain is critical in the assessment of the pain conditions.36 Therefore, 
changes on the worst pain can accurately reflect the alleviation of symptom and be used as the primary outcome. Apart 
from the first three menstrual cycles during treatment, breast pain at cycle 6 and 9 will also be assessed for the possible 
durable effects of acupuncture on cyclic mastalgia after stimulation stopped. In order to evaluate the curative effect more 
comprehensively, other aspects should also be taken into consideration, such as pain duration time, physical and mental 
health conditions.

Based on the guidance of Huangdi Canon and clinical experiences, diseases in the area where meridian passes can be 
treated by the acupoints of this meridian themselves,37 and that is why the acupoints in the liver meridian (LR) and 
stomach meridian (ST) are selected to alleviate breast pain. Ren meridian (RN), one of the eight extra-channels, is often 
used to regulate the metabolic system of female patients. This study adopts a semi-standardized acupuncture scheme: 
primary acupoints will be used in every session to relieve the pain and ease the psychological burden and adjunct 
acupoints will be selected according to TCM theory for accompanied deficiency symptoms, heaviness or stabbing pain. 
This intervention scheme aims not only in symptoms relief but also overall health status improvement. The demographic 
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characteristics, including age, education level, occupation, menstrual history, marriage status, childbearing history, 
caffeine taken, and fast food or fat consume will all be collected at baseline to picture the population included. To 
better capture the outburst of breast pain, the intervention started 3 weeks before the menses, that is 1 week prior to the 
onset of cyclic breast pain. Considering most participants are at a relatively young age and have a busy schedule, the 
treatment in the third cycle will be restricted to 2 weeks before menses after the acupuncture intervention has taken some 
effects.

Breast pain is a subjective feeling and cannot easily be quantified. The severity of pain is mainly evaluated by NRS in 
Cardiff Breast Pain Chart in this trial. NRS is a standard instrument of high validity and sensitivity in evaluating the degree 
of pain.38,39 It can properly convey their perception of pain and response to treatment. A reduction of 2 points in NRS has 
been determined as the minimal clinically important difference (MCID) in chronic pain evaluation, and widely adapted in 
the interpretation of clinical trials.40,41 However, considering that each patient’s original pain situation is different, those 
with higher pain level tend to have a more obvious response to treatment.42 Thus, a 2-point change may not consistently 
reflect the relationship between pain intensity and pain relief. A reduction of 50% in NRS on pain from baseline, as a more 
rigorous standard to indicate clinically important improvement, is coherent to the rating of “very much improved” in the 
PGIC.39,43 In our trial, the change from baseline in worst pain score is applied as the primary outcome, and the change from 
baseline in the average pain score and the proportion of participants with at least 50% reduction of pain are applied as 
secondary outcomes to assess the efficacy of acupuncture on cyclic breast pain in a more comprehensive way.

This study has some limitations. Firstly, acupuncturists cannot be blinded during the operation, which may lead to 
potential bias. Secondly, although sham needles will not penetrate the skin, the tiny stimulation on the skin may still 
produce certain biological effects. In addition, this study is conducted in Chinese population, which may limit its 
universality in patients of other races.
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