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Purpose: The objective of this study is to evaluate the immediate and time-dependent effects of AA in treating PD and assess its
safety.

Methods/Design: This study is a randomized, single-blinded, controlled trial that will enroll 92 patients in a 1:1 allocation ratio.
Patients will be assigned to either the treatment group (n=46) or the control group (n=46). During the first menstrual period, the
treatment group will receive AA treatment, while the control group will receive sham AA treatment for 7 days. The second menstrual
period will serve as the follow-up period. The primary outcome measure is the Visual Analog Scale (VAS) score 30 min after the first
treatment. Secondary outcome measures include the VAS score immediately after the first treatment, onset time of analgesic effect,
duration of pain, extra dosing rate of ibuprofen, and change of the Menstrual Distress Questionnaire (MDQ) score. The outcomes will
be assessed at baseline, during the intervention period, and during the follow-up period.

Conclusion: The study results will provide evidence on the efficacy and safety of AA in managing PD by analyzing its immediate
effect, time-effect relationship, and reduction of painkiller use.

Trial Registration: Chinese Clinical Trial Registry (ChiCTR2300069741).
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Introduction

Dysmenorrhea, a common gynecological condition, is characterized by lower abdominal pain, swelling, and discomfort
before, during, or after menstruation, often accompanied by low back pain.' The prevalence of dysmenorrhea in young
females exceeds 50%.” Dysmenorrhea can be classified into primary dysmenorrhea (PD) and secondary dysmenorrhea
based on its pathophysiology.® PD is characterized by periodic menstrual pain in the absence of other pelvic diseases and
accounts for more than 90% of dysmenorrhea cases.'

PD has a significant impact on women’s quality of life, academic performance, and mental health. In the European
Union, PD leads to a loss of 3.6 million quality-adjusted life years annually, which is equivalent to the impact of chronic
diseases such as type 1 diabetes, asthma, or chronic migraine.* Recurrent episodes of PD negatively affect women’s
physical activity, schoolwork, and overall well-being.> Globally, 10-46% of young women miss one or more days of
school each month due to PD,” with the majority struggling with mental health issues and sleep disturbances.’

The treatment of PD is primarily based on drug therapy, including non-steroidal anti-inflammatory drugs and
compound oral contraceptives.” However, medication effectiveness can vary significantly among individuals, and adverse

reactions can cause discomfort for patients. In a study on self-perceived medication effectiveness for PD, a significant
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proportion of women reported that common medications for PD were ineffective and bothered them with adverse
effects.®

Given the limited efficacy and adverse effects of conventional drug therapies for PD, lifestyle changes’ and
complementary and alternative medicine (CAM) approaches, such as exercise, massage, acupuncture, auricular acupres-
sure (AA),'” have emerged as potential treatment options. While previous studies have largely focused on the analgesic
effect of acupuncture, we propose that AA is a more practical and convenient alternative for managing PD while ensuring
efficacy.

AA involves the use of vaccaria or magnetic beads to stimulate patients’ auricular points, and evidence suggests that
AA can significantly and immediately relieve both acute and chronic visceral pain.'""'> AA is easy to operate, safe, and
effective, making it a promising option for self-treatment of PD. Despite this, few studies have investigated the clinical
efficacy of AA in treating PD. AA used alone was found to be superior to analgesics and non-intervention in terms of
cured rate, total effective rate, visual analogue scale (VAS), and symptom scores, but the quality of the study is not high
enough to provide sufficient evidence. Similarly, when AA was used as an adjunctive therapy to other treatments, it
demonstrated the same superior outcomes. However, AA alone showed limited effectiveness when compared to other
therapies such as Chinese herb, acupuncture, health education, etc.'® To establish a more definitive conclusion, we design
this single-blinded, randomized, controlled trial to explore the effectiveness and safety of AA in managing PD.

Materials and Methods

Study Design

This randomized, single-blinded, controlled trial has been registered in the Chinese Clinical Trial Registry (ChiCTR)
under registration number ChiCTR2300069741. The protocol for this study was based on the Standard Protocol Items:
Recommendations for Intervention Trials (SPIRIT) 2013, as outlined in Supplementary File 1. Ethics approval was

obtained from the Medical Ethics Committee of Yueyang Hospital of Integrated Traditional Chinese and Western
Medicine (Approval number 2023-011). Any modifications to the protocol will be reported to both the ChiCTR and
the Medical Ethics Committee. The study flowchart is presented in Figure 1, and the schedule of enrolment, interven-
tions, and assessments can be found in Table 1.

Participants

A total of 92 female patients with primary dysmenorrhea (PD) will be recruited from both outpatient clinics at
Yueyang Hospital of Integrated Traditional Chinese and Western Medicine and posters on hospital websites. After
undergoing eligibility assessments based on predetermined inclusion and exclusion criteria, patients who meet the
criteria will sign an informed consent form and be randomly allocated to the treatment group or control group in a 1:1
ratio. Patients will have the right to withdraw from the trial at any time, and personal data will be used only for
medical research purposes.

Inclusion Criteria

1. Patients who meet the diagnostic criteria for PD:" PD is a condition marked by crampy, suprapubic pain occurring
a few hours before or after menstrual bleeding starts. Symptoms peak during the heaviest flow and may last for
a few days. The condition is generally consistent from one menstrual period to another and may be accompanied
by various symptoms such as diarrhea, nausea, vomiting, fatigue, light-headedness, headache, dizziness, and, in
rare cases, syncope and fever.

2. Between the ages of 18 and 30;

3. With regular menstrual cycle of 28+7 days, menstrual period of 3—7 days, and the pain starting on the first day of
the cycle;

4. Have not received treatment for PD within a month prior to enrolment;

5. VAS score >4,

6. Voluntarily participate in the study and sign the informed consent.
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Figure | Flow chart.

Exclusion Criteria
1. With serious cardiovascular, liver, kidney, hematopoietic system disease or malignant tumors;
2. Other pelvic diseases such as uterine fibroids, endometrial polyps, endometriosis, pelvic inflammation, and
abnormal development of reproductive systems;
Previously received AA therapy;
Auricle skin damage, tape allergy;
Pregnancy or lactation;

AN

Individuals who engage in bad habits such as smoking tobacco, consuming alcohol, or following a specific diet.

Interventions

The specific auricular points to be treated are: shenmen (TF4), lumbosacral vertebrae (AH9), and pelvis (TF5),'° as
indicated in Figure 2 and Table 2. During the treatment, the acupuncturist will use a metal probe to identify the auricular
points and ask the patients if they experience “deqi” sensations such as heat, numbness, distension, or pain. Once the
auricular points have been confirmed, the ear will be disinfected using a 75% ethanol solution and dried using a sterile
dry cotton ball. The acupuncturist will then hold the ear in place with their left hand while using their right hand to
manipulate a tweezer and apply tape (0.5 x 0.5 cm) with or without vaccaria (Shanghai Taicheng Technology
Development Co., LTD., Shanghai, China) to the selected auricular point.

Journal of Pain Research 2023:16 hetps: 3219

Dove:


https://www.dovepress.com
https://www.dovepress.com

Liu et al

Dove

Table | Schedule of Enrolment, interventions, and Assessment

Study Period Enrolment Intervention Period Follow-Up Period
Before Immediately 30 min After After 7 Beginning of Second End of Second
Treatment After First First d Treatment Menstrual Cycle Menstrual Cycle
(D) Treatment Treatment (D7) (Follow-Up DI) (Follow-Up D7)
(D) (D)
Eligibility screening x
Sign informed consent x
Baseline information x
collection
Randomization x
Intervention
Auricular acupressure X
Sham auricular x
acupressure
Outcomes
VAS x x x x
Onset time of x
analgesic effect
Duration of pain X x
MDQ x x x
Extra dosing rate of x x
ibuprofen
Masking assessment x
Safety evaluation x

The first menstrual cycle serves as the treatment period, beginning on the first day of menstruation in the morning.
The right auricular acupoints will be treated first and the tapes will be kept in place for 3 days. On the fourth day, the
tapes on the right ear will be removed and new tapes will be applied to the left ear. The purpose of replacing tapes is to
reduce the adverse events that may be caused by long-term stimulation unilaterally. The treatment will last for 7 days,

and the follow-up will be done at the second menstrual cycle.

Treatment Group

The treatment group will receive the tapes with vaccaria. After the tapes have been attached to the auricular points, the
acupuncturist will apply pressure to the vaccaria using their fingertips to induce the “deqi” sensation in the patient. Each
point will be pressed for 1 min. Besides, the patients will be instructed to apply pressure to each point for 1 min, 4 times
per day.'®

Control Group
The manipulation of the sham AA refers to previous research.'”'® The acupuncturist will place the same skin-colored
adhesive tapes without vaccaria on the auricular points, but these tapes will not be pressed during treatment.

https:
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Shenmen(TF4\),
Lumbosacral Vertebrae(AH9)
Pelvis(TF5)

Figure 2 The locations of auricular points.

Rescue Medication

If the patients still have unbearable pain related to PD after treatment, they are allowed to take Ibuprofen Sustained
Release Tablets (Tianjin Smith Kline & French Laboratories Ltd, Tianjin, China), which is 300mg/tablet, 30 min after the
first treatment under the doctor’s guidance. The dosage can be adjusted according to the situation, but the daily maximum
dose is no more than 600mg according to drug instructions according to drug instructions. Both patients and researchers
are required to keep detailed records of the drug dosage, date of administration, and any reactions after medication, to
ensure that the patients receive safe and effective treatment. This information will also be useful for evaluating the

effectiveness of the treatment.

Primary Outcome Measure

The patients will be asked to rate their pain intensity using a 10-mm pain Visual Analogue Scale (VAS) 30 min after the
first treatment. This scale ranges from 0 to 100, where 0 represents “no pain” and 100 represents “worst imaginable
pain”.'” The results of the VAS will provide an assessment of the immediate analgesic effect of AA in treating PD.

Secondary Outcome Measures

1. 10-mm pain VAS immediately after the first treatment and at follow-up;

2. Onset time of analgesic effect: the time it takes from the first treatment to the beginning of pain relief in first
menstrual cycle;

3. Duration of pain in first menstrual cycle and at follow-up;

4. Extra dosing rate of ibuprofen in first menstrual cycle and at follow-up;

5. The change of Menstrual Distress Questionnaire (MDQ)**! score in first menstrual cycle and at follow-up: MDQ
was originally designed by Moos in 1968. In this trail, a Chinese version with good reliability and validity will be

Table 2 The Locations of Auricular Points

Auricular Point Location
Shenmen (TF4) TF4 is located in the upper part of the posterior 1/3 of the triangular fossa.
Lumbosacral vertebrae (AH9) AH?9 is located on the body of the antihelix posterior to AH8.
Pelvis (TF5) TF5 is located in the lower part of the posterior 1/3 of the triangular fossa.
Journal of Pain Research 2023:16 https: 3221
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used to observe patients’ menstrual concomitant symptoms. It can be divided into 6 sub-scales, with 5 items for
pain, 3 items for concentration, 5 items for behavioral change, 9 items for autonomic reactions, 2 items for water
retention, and 6 items for negative affect. These items are checked on a 6-point scale, with 0 indicating “normal”
and 5 indicating “severe”. In total, the MDQ score will be calculated between 0-150, wherein higher scores
indicate more discomfort in a patient.

Safety Evaluation

Researchers will record the adverse events (AEs) including date of onset and recovery, severity, its relevance to the
treatment and how the event is resolved (or not) in the case report form (CRF). AEs associated with auricular acupressure
covers itching, swelling, unbearable pain, wound, infection or other discomforts. If any AEs occur, the research team will
provide appropriate treatment and compensation and report any severe events to the data and safety monitoring board.

Sample Size Calculation

The sample size calculation was performed using PASS software (version 15.0.5, NCSS, LLC, USA) with an alpha of
0.05 (two-tailed), a power of 90%, and a 1:1 ratio. The calculation was based on the change in the VAS 30 min after the
first treatment. According to our preliminary results, the mean + standard deviation for the treatment group and control
group were 1.72+1.06 and 0.69+1.39, respectively. Taking into account a 15% dropout rate, the sample size was

determined to be 46 patients per group, resulting in a total of 96 patients.

Randomization and Blinding

This study employs randomization and blinding to reduce potential bias. Randomization will be performed using SAS
software (version 9.4, SAS Institute Inc., Cary, NC, USA) to generate random numbers, which will be used by personnel
to assign patients to the treatment or control group. The allocation will be concealed in opaque envelopes, opened in
sequence matching the order of hospital visits. To ensure blinding, all researchers will receive training and follow the
department’s separation principle. Except for the acupuncturist, patients, outcome assessors, and data analysts will be
blinded. After treatment, a blinding assessment will be conducted to determine whether patients correctly identified their
intervention. Patients will be asked the following question: “Which intervention do you think you have received?

Auricular acupressure, sham auricular acupressure, or uncertain.”

Statistical Methods

Statistical analysis will be conducted using SAS, with intention-to-treat as the primary method of analysis. Per-protocol
analysis will also be performed. Continuous variables will be reported as meantstandard deviation if normally
distributed, and median (interquartile range) if not. The #-test or Mann—Whitney U-test will be used to analyze continuous
variables. Categorical variables will be presented as numbers (percentages) and analyzed with chi-square or Fisher’s
exact tests. Furthermore, trends over time and time-by-treatment interactions will be examined using a generalized
estimating equation or mixed effect model. The confidence interval will be set at 95%, with a significance level of 5% (P
< 0.05).

Quality Control, Data Management and Monitoring

To ensure the validity of this clinical research, standardized training will be provided to all researchers on the protocol,
Standard Operating Procedure, and scale evaluation before the study commences. An acupuncturist with at least five
years of clinical expertise will receive training on point location, technique criteria, and masking application for the trial.
A detailed data management strategy will be implemented, including data collection, entry, and management. Data will
be collected using CRF. To ensure accuracy, two independent researchers will enter the data, and then the entries will be
confirmed and used. Research assistants will regularly monitor data quality and research progress.
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Discussion

PD is a highly prevalent condition among young women that is often undertreated. This not only impacts their quality of
life but also exacerbates various mental health issues, such as trait empathy, anxiety, depression, and others, in a subtle
manner.® Therefore, there is a critical need to address this condition in young women to improve their overall well-being.

Drug therapy is a common approach to alleviate the symptoms of dysmenorrhea. However, limitations such as
periodic continued drug use and potential adverse reactions have limited the effectiveness of this approach.*?
A questionnaire survey conducted among Chinese female college students revealed that many of them have
a conservative attitude towards medication and lack knowledge about which drugs can be used to manage PD.*
These findings may be associated with the wider acceptance of CAM as a treatment for PD among Chinese women.
Therefore, there is a need to explore alternative management strategies for PD to improve the overall treatment outcomes
for affected women.

CAM has been widely acknowledged for its analgesic effects and minimal adverse reactions.”**> One such approach
is AA, which involves stimulating specific auricular points in the ear to alleviate physical and mental dysfunction.
According to classic Chinese Medicine literature, the ears, meridians, and viscera are interrelated, and auricular points
can be used for diagnosis and treatment. Western medicine has also discovered a somatotopic organization of the body
represented on the human auricle, leading to the concept of an inverted fetus map on the external ear.”° In recent years,
research has confirmed the efficacy of AA and explored its mechanism in pain management.”” AA activates nerve
reflexes, which lead to the release of neurotransmitters and endogenous opioids, such as endorphins, helping to relieve
pain and inflammation.”®

AA has great clinical value in the treatment of PD, with its efficacy confirmed by several studies.”” ' However, some
of these studies did not include control groups, while others used AA as part of combination therapy, which interfered
with the evaluation of AA’s efficacy in PD treatment. What’s more, it is important to note that different placebo
treatments were used in existing studies comparing AA with placebo controls, and the benefit of AA compared to
placebo for patients with dysmenorrhea remains inconclusive.'> To address these issues, we designed a randomized,
single-blind, controlled study. It is noteworthy that the immediate analgesic effect and its timeliness are crucial for PD
patients, but limited research has focused on this topic. Therefore, we will also observe the time-effect relationship,
which will provide further insight into the efficacy of AA and guide the treatment frequency in future clinical practice.

To ensure the validity of this study, we will use sham AA to eliminate the comforting effect.'” The consistent
appearance of the tapes used in both groups will contribute to blinding. In addition, taking painkillers will be allowed
when patients experience unbearable pain during treatment. The time and dosage of painkillers will be recorded in detail
to reflect the analgesic effect of AA, allowing us to evaluate efficacy more ethically and realistically. These measures are
taken to obtain an objective and truthful result in this study.

Despite the efforts to enhance the validity of this study, there are still some limitations. The trial was not designed as
a multi-center study, which may limit the generalizability of our findings to other populations. Additionally, because of
the characteristics of AA, it is not possible to implement a double-blind approach, which may introduce some bias in our
results. Nevertheless, we will try to minimize these limitations and report our findings objectively and transparently.

Conclusion

This study will provide comprehensive insights into the curative effect of AA on PD from multiple perspectives,
including immediate effect, time-effect relationship, and the potential for reducing the use of painkillers. The findings
of this study can serve as a basis for developing an alternative therapy for clinical application in the treatment of PD,
which has the potential to improve the quality of life for affected women.

Abbreviations

PD, Primary Dysmenorrhea; AA, Auricular Acupressure; VAS, Visual Analogue Scale; MDQ, Menstrual Distress
Questionnaire; CAM, Complementary and Alternative Medicine; ChiCTR, Chinese Clinical Trial Registry; SPIRIT,
Standard Protocol Items: Recommendations for Intervention Trials; AEs, Adverse Events; CRF, Case Report Form.
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Data Sharing Statement

Data requested for public use will be available after publication.
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This study has been approved by Medical Ethics Committee of Yueyang Hospital of Integrated Traditional Chinese and Western
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reviewed journals.
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