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SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and related documents*
	Section/item
	ItemNo
	Description

	Administrative information

	Title
	1
	Effects of Acupoint Stimulation Combined with Low-frequency Pulsed Electrotherapy on Labor Pain in Women undergoing Trial of Labor: protocol for a stepped wedge cluster randomized controlled trial

	Trial registration
	2a
	[bookmark: OLE_LINK250]This study has been registered in the Chinese Clinical Trial Registry on March 23, 2023, with registration number ChiCTR2300069705 

	
	2b
	[bookmark: OLE_LINK221]All items from the World Health Organization Trial Registration Data Set (See Table 1)

	Protocol version
	3
	Version: 1
Date: July 7 2023. 

	Funding
	4
	This project was funded by National Natural Science Foundation of China (project number: 72004029) and School of Nursing, Fudan University (project number: FNF202252)

	Roles and responsibilities
	5a
	Yiyun Gu1,2, Xiaojiao Wang1, Chunxiang Zhu1,3, Hui Min1,3, Jialu Zhang3, Liping Mao3, Hua Gao3, Hangyun Sun3, Xinli Zhu1,3, Chunyi Gu1
Author affiliations:
[bookmark: OLE_LINK138][bookmark: OLE_LINK141][bookmark: OLE_LINK140]1Department of Nursing, Obstetrics and Gynecology Hospital of Fudan University, Shanghai, China 
2School of Nursing, Fudan University, Shanghai, China
3Department of Obstetrics and Neonatology, Obstetrics and Gynecology Hospital of Fudan University, Shanghai, China

Contributors: 
The authors, Yiyun Gu, Chunyi Gu and Xiaojiao Wang made contributions to the design of this study. Chunxiang Zhu, Hui Min, Jialu Zhang, Liping Mao, Hua Gao, Hangyun Sun contributed to the implementation of the program. Yiyun Gu and Xiaojiao Wang wrote the first draft of the manuscript. Chunyi Gu and Xinli Zhu revised this manuscript. All authors have read and approved the final draft.

	
	5b
	Obstetrics and Gynecology Hospital of Fudan University
Contact name: Xiaojiao Wang
Tel: +0086 21 33189900; Address: No. 419 Fangxie Rd., Huangpu District, Shanghai, China

	
	5c
	The funder and the sponsor played no role in study design; collection, management, analysis, and interpretation of data; writing of the report; and the decision to submit the report for publication, including whether they will have ultimate authority over any of these activities

	
	5d
	Composition, roles, and responsibilities of the coordinating centre, steering committee, endpoint adjudication committee, data management team, and other individuals or groups overseeing the trial, if applicable (see Item 21a for data monitoring committee)
(Not applicable)

	Introduction
	
	

	Background and rationale
	6a
	Pain during childbirth has significant impacts on labor progress and maternal-fetal well-being. Effective pain management is crucial, and non-pharmacological methods including transcutaneous electrical nerve stimulation (TENS) and acupoint stimulation offer advantages, including safety and accessibility. 
Some randomized controlled trials have shown that the application of TENS can reduce labor pain, shorten the active labor phase as well as postpone the need for pharmacological analgesia during labor. A meta-analysis has also shown that acupressure can provide significant pain relief during first stage of labor. 
However, these studies lacked rigorous randomized designs and had small sample sizes. The interpretation of the research results remains insufficient, making it difficult to establish the precise analgesic effect of acupoint stimulation during labor. 
To address this, we will conduct a stepped wedge cluster randomized controlled trial to investigate the relieving effects of TENS and acupoint stimulation on labor pain in women undergoing trial of labor, aiming to enrich knowledge in non-pharmacological pain relief.

	
	6b
	We will take control measures as the comparator, where these women will receive all routine obstetric care except for TENS and acupoint stimulation.

	Objectives
	7
	To explore the effects of acupoint stimulation combined with low-frequency pulsed electrotherapy on labor pain in Women undergoing Trial of Labor

	Trial design
	8
	[bookmark: OLE_LINK238]This is an exploratory study of a stepped wedge cluster randomized controlled trial conducted in four labor and delivery units (LDU1, LDU2, LDU3, LDU4), consisting of four parallel groups with a 1:1 allocation ratio. After the four units have been encoded, random numbers will be generated by a computer to determine the order of intervention initiation. Participants will be selected based on predefined criteria and confirmed for inclusion in the study. Each unit will receive four types of interventions (TENS, acupoint stimulation, TENS combined acupoint stimulation, and control measures), with each intervention lasting for a cycle of three months. 

	Methods: Participants, interventions, and outcomes

	Study setting
	9
	We will conduct the study in 4 labor and delivery units (LDU) at the Obstetrics and Gynecology Hospital of Fudan University. The hospital is a specialized tertiary teaching hospital in Shanghai, China. Currently the hospital consists of two campuses, Huangpu campus and Yangpu campus. The obstetrics department has 350 beds and handles approximately 10,000 deliveries annually, supported by nearly 100 midwives.

	Eligibility criteria
	10
	Inclusion criteria
· Pregnant women who have received routine antenatal care in this institution and plan to give birth in this institution;
· Single pregnancy, head position;
· The mother and fetus are in good health when admitted to the LDU;
· Plan to undergo trial of labor;
· Without cognitive dysfunction and communication difficulties;
· Informed consent to participate in this study.
Exclusion criteria 
· 1.	With serious pre-pregnancy or pregnancy-related complications;
· 2.	Have medical indications for cesarean section.

Eligibility criteria for study centers and individuals who will perform the interventions:
Before the implementation of the project, healthcare providers (midwives and obstetric nurses) at the four LDUs will attend a one-week training course, which includes the operational procedures and assessment of the three non-pharmacological pain relief techniques. The assessment score of ≥80 is considered to be eligible.

	Interventions
	11a
	The specific details of the three intervention techniques are as follows:
Low-frequency pulsed electrotherapy/ TENS
Based on the principles of syndrome differentiation and acupoint selection, the acupoints will be chosen according to the progress of labor, body position, and site of pain. The laboring woman will be positioned in a comfortable posture with her whole body relaxed. The treatment site on the skin will be cleaned by a midwife, and the TENS equipment will be used to place the electrodes on HeGu (LI4) points, NeiGuan (PC6) points, T10-L1, and S2-S4 points. The treatment frequency will be set at 2Hz/100Hz, with pulse widths of 0.6ms and 0.2ms, respectively. The intensity of the electric current will be gradually increased from low to high based on the woman's sensation until the optimal stimulation intensity is reached. Generally, the intensity for channel 1 [connecting HeGu (LI4) and NeiGuan (PC6) points] is set between 6 and 15, while the intensity for channel 2 [connecting T10-L1 and S2-S4] is set between 6 and 40. The midwife will inform the woman about the methods of adjusting the intensity, enabling her to adjust the intensity according to her own sensation. If the woman prefers, TENS can be used until the delivery of the fetus.
Acupoint stimulation (auricular seed acupressure + acupressure):
Auricular seed acupressure: 
The laboring woman will be positioned in a sitting, lying, or side-lying position to expose the skin of the ear. A midwife will use a 75% alcohol cotton ball to gently wipe the skin of the ear from top to bottom and from the outer to the inner side. After the alcohol has dried, the midwife will stabilize the woman's auricle with her left hand and use a probe in her right hand to explore the ear acupoints. Positive reaction points of the bilateral Uterus (TF2), ShenMen (TF4), Endocrine (CO18), Sympathesis (AH6a), and Subcortex (AT4) points will be located. Slight pressure will be applied to these points as an indication. To apply the adhesive seeds, the midwife will use her right hand to hold the adhesive tape with the vaccaria seeds (Wang-Bu-Liu-Xing) using tweezers. The seeds will be pressed onto the selected acupoints with gentle pressure. The pressure on the acupoints will be increased to enhance stimulation effect, and each pressing will make the woman feel warm, swelling, and slightly painful, which will last for about 1-2 minutes. Ear acupressure will be performed on one side of the ear at a time.
Acupressure: 
Based on the principles of syndrome differentiation and acupoint selection, the acupoints will be chosen according to the progress of labor, body position, and site of pain. The woman will be placed in a comfortable position, with the whole body relaxed. An experienced midwife, trained in TCM acupressure, will use finger-pressing and rubbing techniques for acupressure. The selection of acupoints should be based on the location of the maternal pain. 
During the latent phase of labor, if the woman's cervical dilation is slow and her lower abdominal pain centers around the GuanYuan (CV4) point, the midwife can provide massage using the palm of her right hand in a clockwise direction. At the same time, the left thumb can be used to apply pressure to the HeGu (LI4), NeiGuan (PC6), and KunLun (BL60) points.
[bookmark: OLE_LINK113]During the active phase of labor, with the ZhongJi (RN3) point as the center, the woman is recommended to adopt a left lateral position. Pillows and cushions can be used to support the woman’s head and upper thigh. The midwife will use clockwise abdominal massage and apply pressure to the HeGu (LI4), SanYinJiao (SP6), TaiChong (LR3), and ZuSanLi (ST36) points. For back pain, with the CiLiao (BL32) points as the main focus, the woman should lean forward against a wall or support herself on the edge of the bed (to minimize the weight of the fetus on the spine). The midwife will provide massage to the lumbar and sacral region, as well as the back, including ShenYu points (BL23), and perform circular massage around the buttocks with the HuanTiao (GB30) point as the center.
Combination of acupoint stimulation and low-frequency pulse:
A combination of TENS and acupoint stimulation techniques will be applied.


	
	11b
	Participants will be allowed to withdraw from the study without giving a reason, at any time. 

	
	11c
	(Not applicable)

	
	11d
	No relevant concomitant care and interventions will be prohibited.

	Outcomes
	12
	Primary outcome
In this study, a data collector who is not involved in implementing the interventions will use the Visual Analog Scale (VAS) to evaluate the pain perception of the laboring women before and after the interventions. Pain assessments will be conducted at 30-minute intervals until the woman receives pharmacological pain relief or the fetus is delivered. The VAS is a measurement tool where the severity of pain is marked on a scale ranging from 1 to 10. In this scale, 0 represents no pain, while 10 represents the most extreme and intolerable pain.
Secondary outcomes
[bookmark: OLE_LINK240]① Nonpharmacological to pharmacological pain management interval (NPI)
② Epidural analgesia rate
③ Mode of delivery
④ Duration of the first, second and third stage of labor and total length of labor
⑤ Postpartum hemorrhage after 2 hours
⑥ One-minute Apgar score and five-minute Apgar score
⑦ Childbirth Experience
⑧ Perineal laceration

	Participant timeline
	13
	Time schedule of enrolment, interventions (including any run-ins and washouts), assessments, and visits for participants. A schematic diagram is highly recommended 
(see Figure 1)

	Sample size
	14
	According to the studies conducted by Liu, Fu, Wu, and Zhang, the VAS scores of laboring women were reduced by 1.08±1.73, 0.12±0.144, 0.31±2.28, and 0.1±0.52, respectively, through TENS, acupoint stimulation, TENS combined acupoint stimulation, and control measures. The sample size calculation formula for multiple mean comparisons with a completely randomized design was used, and the calculation was performed using PASS 15.0 software. With α=0.05 and β=0.10, it was determined that each group would require a sample size of 117 cases. Considering a 20% dropout rate, each group would need 147 participants. Therefore, a total of 588 samples are required for this study.

	[bookmark: _Hlk141777858]Recruitment
	15
	[bookmark: OLE_LINK252]Strategies for achieving adequate participant enrollment to reach the target sample size include: 
1. Selection of study site: The hospital where our research  conducted is a large medical institution comprising 350 maternity beds, delivering approximately 10,000 babies each year. This ensures that we have a sufficient sample size.
2. Participant mobilization: After the women enter the delivery room, we will introduce labor pain relief methods to them, explain the advantages of non-pharmacological pain relief methods, and inform them that this experience is free of charge.

	Methods: Assignment of interventions (for controlled trials)

	Allocation:
	
	

	[bookmark: _Hlk141183837]Sequence generation
	16a
	The intervention sequence for each LDU will be determined by the research team using a computer-generated randomization method.

	Allocation concealment mechanism
	16b
	[bookmark: OLE_LINK256]This study is a stepped wedge cluster randomized controlled trial, where the interventions received by the participants are determined by their respective LDU through computer randomization, and the participants themselves are blinded to whether they are in the intervention group or the control group.

	Implementation
	16c
	[bookmark: OLE_LINK257]A computer-generated random sequence is used to determine the intervention order for the clusters; the research team members conduct participant recruitment; and the intervention content is implemented by four cluster midwives.

	Blinding (masking)
	17a
	As this study is a clinical trial, the research subjects are low-risk pregnant women undergoing vaginal delivery. They will receive informed consent regarding the analgesic protocol implemented after onset of labor, making it difficult to achieve a double-blind design. However, to reduce bias, throughout the implementation of this study, a strict separation will be maintained between the midwives responsible for labor observation, the outcome measure collectors, and the statistical analysts. The researchers who are unaware of the group allocation will complete the case data collection forms and collect the outcome measures in order to ensure blinding. Additionally, data compilation and statistical analysis for this study will be conducted by a third party who is not a member of the research team. The statistician will be unaware of the group allocation, thus achieving blinding and ensuring objectivity to a certain extent in the study.

	
	17b
	If blinded, circumstances under which unblinding is permissible, and procedure for revealing a participant’s allocated intervention during the trial
(Not applicable)

	Methods: Data collection, management, and analysis

	Data collection methods
	18a
	Primary outcome
In this study, a data collector who is not involved in implementing the interventions will use the Visual Analog Scale (VAS) to evaluate the pain perception of the laboring women before and after the interventions. Pain assessments will be conducted at 30-minute intervals until the woman receives pharmacological pain relief or the fetus is delivered. The VAS is a measurement tool where the severity of pain is marked on a scale ranging from 1 to 10. In this scale, 0 represents no pain, while 10 represents the most extreme and intolerable pain.
Secondary outcomes
[bookmark: OLE_LINK253]① Nonpharmacological to pharmacological pain management interval (NPI)
② Epidural analgesia rate
③ Mode of delivery
④ Duration of the first, second and third stage of labor and total length of labor
⑤ Postpartum hemorrhage after 2 hours
⑥ One-minute Apgar score and five-minute Apgar score
⑦ Childbirth Experience
⑧ Perineal laceration
Among the secondary outcome measures, all indicators except the seventh, which pertains to childbirth experience, are objective factual data that can be obtained by reviewing the woman's labor record and delivery record. The woman's childbirth experience will be assessed using the Chinese-translated version of the Childbirth Experience Questionnaire (CEQ)1 translated by Peipei Liao, and the questionnaire will be filled out by the woman after childbirth.
[1] Liao PP. The Study of Maternal Childbirth Experience of Spontaneous Labor [Master]. Anhui Medical University, 2016 .

	
	18b
	[bookmark: OLE_LINK251]When the labouring women are admitted to the LDU, the research nurse will recruit eligible women and patiently explain to them the significance of this study and the potential benefits they may receive (free non-pharmacological pain relief measures).

	Data management
	19
	The data will be entered into the database after being checked and verified by two individuals. 

	Statistical methods
	20a
	Statistical analysis will be conducted using SPSS 26.0 software. Normally distributed continuous data will be described using mean ± standard deviation, while non-normally distributed continuous data will be described using median. Categorical data will be described using frequency and percentage. T-tests or Mann-Whitney U tests will be used for comparing continuous data depending on their distribution. Independent t-tests will be used for between-group comparisons, with a significance level set at P < 0.05.

	
	20b
	Methods for any additional analyses (eg, subgroup and adjusted analyses)
(Not applicable)

	
	20c
	Analysis of the outcomes will be by intention-to-treat.

	Methods: Monitoring

	Data monitoring
	21a
	[bookmark: OLE_LINK245]The data safety monitoring committee, comprising experts in midwifery from the School of Nursing of Fudan University, obstetric specialists, and midwives from various institutions, along with members from the Ethics Committee and midwifery management team of Obstetrics and Gynecology Hospital of Fudan University, will be responsible for monitoring and reviewing the data, including interim analysis results and safety data.

	
	21b
	The Data Safety Monitoring Committee will conduct a interim review of the data from October to November 2023 to assess whether the results are harmful to the women, in order to decide whether the study should be terminated.

	Harms
	22
	The interventions in this study, including TENS and acupoint stimulation, are non-invasive procedures. Although we have great confidence that these interventions will not cause harm to women, if any participant reports any discomfort or adverse effects, we will immediately stop the intervention.

	Auditing
	23
	The Data Safety Monitoring Committee will conduct a quality audit during the mid-term of the project, including an analysis of research safety and ward inspections, to ensure that each LDU accurately implements the research plan.

	Ethics and dissemination

	Research ethics approval
	24
	The study has been approved by the Ethics Committee of Obstetrics and Gynecology Hospital of Fudan University (OGHEC2023-21)

	Protocol amendments
	25
	Important protocol modifications (eg, changes to eligibility criteria, outcomes, analyses) will be communicated to all of the investigators, IRBs, trial participants, trial registries, journals, regulators for approval before implementation.

	Consent or assent
	26a
	Prior to the start of the study, the researcher will seek informed consent from all study participants. Participants will have sufficient opportunities to ask questions and to consider the implications of the study before agreeing to participate. They will be allowed to withdraw from the study without giving a reason, at any time. 

	
	26b
	Additional consent provisions for collection and use of participant data and biological specimens in ancillary studies, if applicable
(Not applicable)

	Confidentiality
	27
	Only authorised personnel will handle the study data with password protection of both the computer and the study database. Final data will be fully anonymised to remove any participant identifying information to uphold confidentiality.

	Declaration of interests
	28
	All principal investigators declare no other competing interests for the overall trial and each study sites.

	Access to data
	29
	[bookmark: OLE_LINK249][bookmark: OLE_LINK260]All trial investigators and the Data Safety Monitoring Committee members will have access to the final trial dataset. There are no contractual agreements that limit access for investigators. 


	Ancillary and post-trial care
	30
	If any adverse events occur during the clinical research, the Medical Expert Committee will assess whether they are related to the study. The sponsor will provide appropriate treatment costs and financial compensation for any harm associated with the study according to relevant regulations.

	Dissemination policy
	31a
	The results arising from this stepped wedge trial will be presented at scientific meetings and published in peer-reviewed journals. There is no intention to use professional writers and authorship will be based on the International Committee of Medical Journal Editors guidelines.

	
	31b
	ICMJE authorship eligibility guidelines will be followed during publication and we are not intended to use professional writers

	
	31c
	Only trial investigators and the Data Safety Monitoring Committee members will have access to the final trial dataset. However, the full protocol can be shared with no restrictions on request, with registration number ChiCTR2300069705.

	Appendices
	
	

	Informed consent materials
	32
	Model consent form and other related documentation given to participants and authorised surrogates
(See Additional file 1: Informed consent)

	Biological specimens
	33
	Plans for collection, laboratory evaluation, and storage of biological specimens for genetic or molecular analysis in the current trial and for future use in ancillary studies, if applicable
(Not applicable)


*It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013 Explanation & Elaboration for important clarification on the items. Amendments to the protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT Group under the Creative Commons “Attribution-NonCommercial-NoDerivs 3.0 Unported” license.























Table 1 Trial registration data
	[bookmark: _Hlk141102499]Data category
	Information

	Primary registry and trial identifying number
	Chinese Clinical Trial Registry 
ChiCTR2300069705

	Date of registration in primary registry
	March 23, 2023

	[bookmark: OLE_LINK215]Secondary identifying numbers
	ChiCTR2300069705

	Source(s) of monetary or material support
	Obstetrics and Gynecology Hospital of Fudan University

	Primary sponsor
	[bookmark: OLE_LINK217]Obstetrics and Gynecology Hospital of Fudan University

	Secondary sponsor(s)
	Obstetrics and Gynecology Hospital of Fudan University

	[bookmark: OLE_LINK216][bookmark: _Hlk141181474]Contact for public queries
	Xiaojiao Wang [email address: 13211170004@fudan.edu.cn]

	[bookmark: OLE_LINK222]Contact for scientific queries
	Xiaojiao Wang, Obstetrics and Gynecology Hospital of Fudan University, Shanghai, China

	Public title
	Effects of Acupoint Stimulation Combined with Low-frequency Pulsed Electrotherapy on Labor Pain in Women undergoing Trial of Labor

	Scientific title
	Effects of Acupoint Stimulation Combined with Low-frequency Pulsed Electrotherapy on Labor Pain in Women undergoing Trial of Labor

	Countries of recruitment
	China

	Health condition(s) or problem(s) studied
	Labor pain

	Intervention(s)
	TENS, acupoint stimulation, TENS combined acupoint stimulation, and control measures

	Key inclusion and exclusion criteria
	Inclusion criteria
1. Pregnant women who have received routine antenatal care in this institution and plan to give birth in this institution;
1. Single pregnancy, head position;
1. The mother and fetus are in good health when admitted to the LDU;
1. Plan to undergo trial of labor;
1. Without cognitive dysfunction and communication difficulties;
1. Informed consent to participate in this study.
Exclusion criteria 
1. With serious pre-pregnancy or pregnancy-related complications;
1. Have medical indications for cesarean section.

	Study type
	Interventional study

	Date of first enrolment
	April 3, 2023

	Target sample size
	588

	[bookmark: _Hlk141104642]Recruitment status
	Recruiting

	Primary outcome(s)
	Visual Analogue Score

	[bookmark: OLE_LINK220]Key secondary outcomes
	Nonpharmacological to pharmacological pain management interval












Figure 1: Schematic diagram for participants timeline

Excluded: Not meet the inclusion criteria.

Select participants from each LDU who meet the inclusion criteria.




Excluded: No informed consent
Invite the laboring women to participate in the trial and obtain their informed consent, done by the midwives or obstetric nurses.





When women in labor experience pain and express analgesic needs, they will receive the corresponding non-pharmacological pain relief
interventions based on their LDU group. Additionally, they will be provided with their initial VAS score as a baseline assessment.






Excluded: Women voluntarily request to stop the intervention
Pain assessments using VAS score will be conducted at 30-minute intervals until the woman receives pharmacological pain relief or the fetus is delivered.






Other outcome measures (as detailed in the protocol) will be recorded after the completion of delivery in women.






In each group of participating women, we will use purposive sampling to invite women for semi-structured interviews and obtain their informed consent.

Excluded: No informed consent







Loss to follow-up and discontinued



















Additional file 1: Informed consent
Invitation to labouring women to participate in a research project: Effects of acupoint stimulation combined with low-frequency pulsed electrotherapy on labor pain in women undergoing trial of labor
Dear Pregnant Woman,
We would like to invite you to participate in a research study to investigate the effects of acupoint stimulation combined with low-frequency pulse therapy on pain relief during vaginal delivery. The research protocol has been reviewed and approved by the Ethics Committee of Fudan University Affiliated Maternity and Gynecology Hospital for clinical research.
Before you decide whether to participate in this study, please take the time to carefully read the following information. It will help you understand the purpose of the research, the procedures and timeline involved, as well as the potential benefits, risks, and discomforts associated with participating in the study. If you wish, you can also discuss this with your family or friends, or seek explanation from your midwife to assist you in making a decision.

1. Background and Research Objective
Labor pain is often considered the most severe pain experienced by most women. Clinical analgesic methods can be categorized into pharmacological and non-pharmacological approaches. Although pharmacological pain relief methods are more effective, research indicates that they can lead to prolonged labor, restricted diet, increased rates of cesarean section, and breastfeeding risks. Therefore, current guidelines and evidence recommend non-pharmacological labor pain relief measures for low-risk pregnant women, as they offer advantages in terms of maternal-fetal safety, medical equity, and accessibility compared to pharmacological methods. Non-pharmacological pain relief techniques are the preferred choice for improving uterine contraction pain during labor.
[bookmark: OLE_LINK86]low-frequency pulsed electrotherapy and acupoint stimulation are non-pharmacological pain relief methods based on traditional Chinese medicine meridian(TCM) theory. By stimulating specific acupoints on the body's surface and activating meridian pathways, they aim to achieve the effects of "regulating Qi, dispersing stasis, promoting circulation, and alleviating pain." Additionally, the gate control theory in modern medicine suggests that stimulation below 1000Hz applied to skin receptors excites SG cells, releases heterotypic neurotransmitters, and closes gate control to inhibit pain transmission. Low-frequency pulse therapy and acupoint massage, which are part of traditional Chinese acupoint stimulation techniques, also act on the body by applying low-frequency contact to skin receptors to achieve analgesic effects.
This study will adopt a stepped-wedge cluster randomized controlled design, randomly assigning parturients to the low-frequency pulse group, acupoint stimulation group, combined group, and routine care group to explore the clinical effects of acupoint stimulation combined with low-frequency pulse therapy on pain relief during vaginal delivery in women undergoing trial of labor.

2. Who is eligible to participate in the study?
Inclusion criteria:
①Pregnant women who have established a prenatal check-up in this institution and plan to give birth in this institution;
②Single pregnancy, head position;
③The mother and fetus are in good health when entering the room;
④Willingness to undergo vaginal trial production;
⑤Clear mind, no cognitive dysfunction and communication barriers;
⑥Informed consent to participate in this study.
Exclusion criteria:
①There are serious complications before pregnancy or during pregnancy;
②With medical indications for cesarean section.

3. What will be required if you participate in the study?
1) Before you are enrolled in the study, a midwife will inquire about and record your medical history and assess whether you meet the inclusion criteria. If you meet the criteria and voluntarily agree to participate in the study, you will sign an informed consent form. If you choose not to participate in the study, it will not result in any bias or affect your medical care.

2) [bookmark: OLE_LINK87]If you voluntarily participate in the study, the following steps will be followed:
Routine admission examinations and fetal heart monitoring will be conducted. Afterward, you will be randomly assigned to one of the four treatment groups: 
① low-frequency pulse group; 
② acupoint stimulation group (auricular seed acupressure and acupoint massage); 
③ combined low-frequency pulse and acupoint stimulation group; 
④ routine care group. 
When you request pain relief during labor, non-pharmacological pain relief measures corresponding to your assigned group will be provided.

3) Other aspects that require your cooperation:
During the course of the research project, midwives will need to continuously observe and record your real-time sensations, including pain scores, satisfaction ratings, psychological anxiety, etc. During the follow-up stage, midwives may gather information about your postpartum condition through methods such as telephone follow-ups or outpatient visits.

4. Potential benefits of participating in the study:
By participating in this study, you may experience one or more non-pharmacological pain relief measures, which can help alleviate uterine contraction pain during labor. However, the effectiveness of pain relief cannot be guaranteed. You will not receive any form of direct financial benefit from this research.

5. Potential adverse reactions, risks, discomfort, and inconvenience of participating in the study:
If you experience any discomfort during the study period, if there are new changes in your condition, or if any unexpected situations arise, regardless of whether they are related to the study, it is important to promptly inform your midwife and obstetrician. They will assess the situation and provide appropriate medical intervention.

6. Regarding Expenses
The costs of low-frequency pulse therapy, acupoint embedding, and acupoint massage associated with this study will be covered by the hospital.
During the research period, the midwife will make every effort to prevent and address any discomfort or harm that may arise from the study. If any adverse events occur during the clinical research, the Medical Expert Committee will assess whether they are related to the study. The sponsor will provide appropriate treatment costs and financial compensation for any harm associated with the study according to relevant regulations.

7. Confidentiality of Personal Information
Any information and data obtained about you during the study will be strictly confidential. Information that can identify your identity will not be disclosed to anyone outside the research team without your permission. Any public reporting of the study results will not disclose your personal identity. We will make every effort to protect the privacy of your personal medical information within the limits permitted by law.
In accordance with medical research ethics, in addition to personal privacy information, research data will be available for public inquiry and sharing, limited to web-based electronic databases, ensuring that no personal privacy information is leaked.

8. How to Obtain More Information?
You may ask any questions about this study at any time and receive appropriate answers. If any important new information arises during the study that may affect your willingness to continue participating, your midwife will inform you promptly.

9. Voluntary Participation and Withdrawal from the Study
Participation in this study is entirely voluntary and depends on your willingness. You may decline to participate in this study or withdraw from the study at any time, and it will not affect your relationship with the midwife or result in any loss of medical care or other benefits to you.
For your best interest, the midwife or researcher may suspend your continued participation in the study at any time.

10. What to Do Now?
The decision to participate in this study is entirely up to you (and your family).
Before making a decision to participate in the study, please ask your midwife as many questions as possible.
Thank you for reading the above information. If you decide to participate in this study, please inform your midwife, who will assist you with all the necessary arrangements related to the study. Please keep this document for your reference.
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