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Objective: Primary dysmenorrhea (PD) is a recurrent disease. The current treatments for PD often fail to provide long-lasting effects,
underscoring the necessity for new treatment options that can offer durable benefits. Previous studies have indicated that the durable
effect of acupuncture for PD remains uncertain. In this review, we aimed to evaluate the durable effect after completion of treatment.
Methods: Both English and Chinese literature were comprehensively retrieved from eight databases up to January 24, 2025. Two
independent reviewers conducted screening and data extraction. The risk of bias was evaluated using the Cochrane Risk of Bias 2.0
tool. Meta-analysis was conducted where applicable. Pooled continuous data were expressed as mean differences (MD) and the safety
outcomes were expressed through odds ratio (OR).

Results: Fourteen randomized controlled trials enrolled 970 patients met the inclusion and exclusion criteria. Acupuncture out-
performed no intervention in reducing pain intensity measured by visual analogue scale (VAS) (MD —47.80; 95% CI —48.63 to —46.97;
p < 0.0001) and Short-Form McGill Pain Questionnaire (MD —8.55; 95% CI —11.46 to —5.64; p < 0.0001), Cox Menstrual Symptom
Scale (CMSS) duration score (MD —18.24; 95% CI —22.39 to —14.09; p < 0.0001) and severity score (MD —12.96; 95% CI —16.41 to
—9.51; p < 0.0001) at 3 menstrual cycles post-treatment. Compared to non-steroidal anti-inflammatory drugs (NSAIDs), acupuncture
showed superior pain relief measured by VAS (MD —29.89; 95% CI —37.63 to —22.15; p < 0.0001), and symptom amelioration
measured by CMSS (MD —3.00; 95% CI —5.92 to —0.08; p = 0.0043) at 3 cycles post-treatment. Acupuncture also enhanced NSAIDs’
analgesic effect measured by VAS (MD —19.95; 95% CI —24.23 to —15.66; p < 0.0001). However, acupuncture presented no
superiority over sham acupuncture at 3 menstrual cycles post-treatment.

Conclusion: Acupuncture might provide durable post-treatment effects to primary dysmenorrhea patients up to three menstrual
cycles, which was limited by high risk of bias and low certainty evidence.
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Introduction
Dysmenorrhea is a prevalent gynecological disease worldwide, classified into primary and secondary forms. Patients with
secondary dysmenorrhea are offered a range of appropriate treatments. Hormonal therapy is commonly used to alleviate
symptoms and mitigate disease progression, particularly in cases associated with endometriosis or adenomyosis.
Additionally, hysteroscopic procedures provide both diagnostic and therapeutic benefits, especially for young women
with reproductive aspirations.'* Nonetheless, significant gaps remain in the management of primary dysmenorrhea (PD),
necessitating further research to optimize treatment strategies.

PD is a type of menstrual pain in the absence of pelvic pathology, necessitating assessment through secondary-level
ultrasonography. PD is a prevalent gynecological disease worldwide, affecting an estimated 45% to 90% of women.® A
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prior systematic review demonstrated that the prevalence of PD has exceeded 66%.* A cross-sectional study reported that
51.1% of Chinese college girls experienced PD, with moderate to severe pain occurred in over 30% of these cases.’
Typically, PD occurs for the first time within 6 to 12 months post-menarche.® Patients may present with recurrent onset
within a few hours before and after menstrual bleeding, peaking with the increased of blood flow. The common clinical
symptom is spasmodic pain in the lower abdomen or suprapubic area, radiating to the waist or thighs possibly, also
including diarrhea, nausea, and vomiting.” Aside from its PD, featured by recurrent nature and high prevalence, places
significant economic repercussions, in addition to negative impacts on psychological well-being and quality of life.
Dysmenorrhea may decrease work efficiency and cause absenteeism, resulting in financial burden annually, with an
estimated $ 2 billion in the USA.*® Therefore, it necessitates the investigation of the management strategy of PD in this
situation.

Non-steroidal anti-inflammatory drugs (NSAIDs) for acute pain relief, and hormonal therapies to inhibit ovulation
(such as combined hormonal contraceptives) are generally recommended for managing PD by clinical guidance.>”*"!
NSAIDs, as first-line analgesic agents, demonstrate limitations in adequately managing patients. Prolonged NSAID
administration is associated with gastrointestinal mucosal injury and neuropsychiatric adverse effects. Additionally,
approximately 20% of patients report persistent pain despite therapy.'>'> What’s more, medication adherence remains
suboptimal, with over 25% of cases involving incorrect dosing.'* Moreover, pharmacokinetic properties of NSAIDs
restrict their efficacy to short-term symptom relief, necessitating prophylactic administration prior to pain onset and
timely dosing aligned with menstrual cycles. Nonetheless, many patients, particularly adolescents, tend to administer
medication post-pain onset, resulting in approximately 90% experiencing pain during each menstruation cycle.'
Hormonal therapies are carefully prescribed for females without contraindications. However, oral contraceptives may
induce irregular bleeding in 39%-60% of users and heighten the risk of venous thromboembolism.'>'® Currently,
continuous use of contraceptives is recommended, in contrast to the earlier periodic intake, yet accompanied by
adherence challenges.'” Little data can be obtained concerning the durable effect after withdrawal. Intrauterine device
may be a feasible solution, which, however, is not applicable for young sufferers.'®'® Transcutaneous electrical nerve
stimulation (TENS), exercise, behavioral interventions, dietary supplements, topical hot compress and other non-
pharmacological interventions are also favored complementary and alternative options. However, it remains an unan-
swered question of the continuous effect of TENS and exercise, even though they are superior to placebo or no treatment
at the end of treatment.”>*' Moreover, the effect of other non-pharmacological interventions described before remains
uncertain because of scant and low-quality evidence. At this stage, it is pivotal for seeking a safe and durable treatment.

Even though acupuncture has the following shortcomings, including the financial burden caused by no insurance
coverage, the low acceptance of patients with less than 2% of Americans have received acupuncture treatment, and the
lack of doctor’s referral, the advantages of its safety and durable effect make it a potential choice for subjects with
obstetric and gynecologic diseases, including PD.?>%* Previous studies suggested that acupuncture not only had a similar
effect to NSAIDs or sham acupuncture (SA) at the end of treatment, but it might have durable effects as well.>>*® The
durable effect refers to the effect still present after the treatment is complete, which may be beneficial in preventing the
occurrence of PD, alleviating pain intensity, and avoiding adverse effects from long-term medication use for patients with
PD. However, we have no systematic evidence about the long-lasting effect of acupuncture for PD. Therefore, we carried
out this review and meta-analysis to investigate whether acupuncture can provide lasting benefits for PD. Our findings
might inform gynecologists’ clinical decision-making, guide future research directions for researchers, and offer new
treatment options available to patients.

Methods

This systematic review was conducted in accordance with the Preferred Reporting Items for Systematic Review and
Meta-Analysis (PRISMA) guidelines (Table S1), and it was registered on the International Prospective Register of
Systematic Reviews (PROSPERO ID: CRD42024603729).%”
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Search Strategy

From inception to January 24, 2025, we conducted a comprehensive search across PubMed, EMBASE, Web of Science,
Cochrane Central Register of Controlled Trials, and Chinese databases including China National Knowledge
Infrastructure (CNKI), China Biology Medicine disc (CBM), WanFang Database, and VIP Database. The search strategy
employed a combination of free terms and medical Subject Headings (Mesh), integrated through Boolean operators OR
and AND. Mesh utilized in the search included “dysmenorrhea” and “acupuncture.” In addition, we reviewed the
references of included studies and relevant reviews to avoid omission. The search strategies are detailed in Table S2
of the supplementary material.

Inclusion Criteria
The inclusion criteria for the systematic review followed PICOS principle.

1) Participants: Patients with a diagnosis of PD, defined as pain occurring during menstruation without pelvic
pathology.

2) Intervention: Intervention groups received acupuncture treatment, which refers to the therapy of inserting needles
at specific points for stimulation (such as manual acupuncture, electro-acupuncture, auricular acupuncture, dry
needling). Studies were both eligible when comparing acupuncture plus another intervention to the intervention
alone, and when using different acupuncture techniques.

3) Comparison: Controls included SA, no treatment, NSAIDs, hormonal drugs, and complementary and alternative
therapy.

4) Outcomes: At least one of pain intensity, pain duration, menstrual related symptoms, quality of life, anxiety and
depression, and adverse events should be reported for no less than one menstrual cycle after completion of all
treatments.

5) Study Design: Only randomized controlled trials (RCTs) were included.

Exclusion Criteria

Studies with following features were excluded: (1) letters, conference papers, and abstracts; (2) studies mixed patients of
secondary dysmenorrhea or dysmenorrhea caused by intrauterine device, and the results for PD group could not be
extracted separately; (3) interventions involved needle knife therapy, acupoint injection, bee venom acupuncture, thread
embedding therapy, or non-penetrating acupuncture (eg laser acupuncture); (4) studies involved Chinese medicine,
moxibustion cupping, manipulation and other Chinese treatments excluding acupuncture in any group; (5) studies with

unclear follow-up time points.

Outcomes

Data from all available time points after treatment were analyzed. Post-treatment referred to after the last treatment.
Other outcomes were assessed based on changes from the baseline, except for the adverse events. The required data from
reported statistics would be calculated according to Cochrane guidelines in case of no direct relevant statistics in some
researches.”® We extracted pre- and post-intervention means, Standard Deviation (SD), and sample sizes from all
included studies. The mean difference (Mean cnange) Was obtained by subtracting the baseline value from the endpoint
value as:

Meanchunge = Meanﬁnal - Meanbaseine

If the change of SD (SD change) Was not reported, the following formula based on the baseline and final SD can be
used to calculate the SD value:

SDchange = \/SD2 +8SD%  —2 x Corr x SDpaseline X SDfinat

baseling final
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As baseline-endpoint correlation coefficients (Corr) were not reported in these studies, a Corr value of 0.5 was used,
which is a value calculated in most articles.?**°

The primary outcome was the change from baseline in pain intensity measured using the Visual Analog Scale (VAS),
Numerical Rating Scale (NRS), Brief Pain Inventory (BPI), McGill Pain Questionnaire (MPQ), Short-Form McGill Pain
Questionnaire (SF-MPQ), and so on, which have demonstrated high reliability and Validity.31 Meanwhile, we also
evaluated whether the effects size of VAS reached the minimal clinically important differences (MCIDs). The 0 to 10cm
VAS used in some RCTs were converted to 0 to 100mm VAS to facilitate subsequent comparisons. We selected MCIDs
of VAS for endometriosis of 10mm as the MCIDs of PD owing to the deficiency of standards in PD.** The VAS consists
of a 100mm line, with one end indicating no pain and the other representing the most severe pain imaginable. Patients
ticked their pain level along the line, with distances from “no pain” to the tick mark yielding pain scores. Higher marks
mean heavier pain intensity.

Secondary outcomes included the changes from baseline in pain duration, menstrual symptom (measured using
CMSS [Cox menstrual symptom scale]/RSS [Cox retrospective symptom scale]/MSS [menstrual symptom score], higher
score means worse state), quality of life (measured using SF-36 [36-item Short-Form Health Survey], higher score means
better status), and anxiety (measured by HAMA [Hamilton Anxiety Scale], higher score means worse state). Adverse
events were also one of the secondary outcomes. What’s more, CMSS had a high degree of validity and reliability in the
female population (Cronbach o = 0.833).%

Study Selection and Data Extraction

Literature screening was conducted independently by two researchers in accordance with the aforementioned eligibility
criteria. After eliminating the duplicate documents, a preliminary screening was continued by reviewing the title and
abstract, and then checking the full text for final screening. We employed Kappa score to evaluate the consistency of two
researchers.

Similarly, data were extracted by two researchers independently from the included RCTs using a predesigned table in
Excel 2021. Specific data that would be enrolled were first author, publication year, country, sample size, average age,
intervention and comparison details, outcomes, follow-up time points, and adverse events. In case of divergence, a
consensus would be reached through discussion or by involving a third assessor.

Risk of Bias

The risk of bias of the included studies was also subjected to assessment by two independent researchers in adherence to
the Cochrane Risk of Bias 2.0 tool. We evaluated the risk of bias according to the following five domains: randomization
process, deviations from intended interventions, missing outcome data, measurement of the outcome, and selection of the

reported results. Each domain was rated as either at “low risk of bias”, “some concerns”, or “high risk of bias”.
Differences were settled through discussion, and if necessary, a third investigator intervened to reach a consensus.

Quality of Evidence Assessment

The GRADEpro GDT was used to the GRADE (Grading of Recommendations Assessment, Development, and
Evaluation) approach, which was conducted to evaluate the certainty of evidence for outcomes. We evaluated the
certainty of evidence according to risk of bias, inconsistency, indirectness, imprecision, and other reasons. The certainty
of evidence for each outcome was rated as high, moderate, low, or very low.*

Data Analysis

The Meta package in R (version 4.3.2) was utilized for data analysis.>> Pooled continuous data were expressed as mean
differences (MD) with 95% confidence interval (CI). The safety outcomes were expressed through odds ratio (OR), with
higher likelihood of acupuncture-related adverse events confirmed when OR>1. I? was used to evaluate the heterogeneity
of meta-analysis. The random effect model was used when significant heterogeneity existed (I2>50%), and otherwise, the
fixed effect model was selected. The leave-one-out way was employed in the sensitivity analysis to evaluate the
robustness of the results regarding the long-lasting effect. If the effect size and direction of the results remained

5362 e Journal of Pain Research 2025:18



Shen et al

consistent with the exception of any single study, the results were considered stable; otherwise, results were considered
unstable. Furthermore, a sensitivity analysis was performed using Corr of 0.3 and 0.7 to assess the robustness of the
results under these different Corr. If at least 10 studies were included in a meta-analysis with significant heterogeneity,
meta-regression was used to explore the source of heterogeneity. VAS-specific subgroup analysis was performed based
on the timing of intervention and measurement. The publication bias was clarified using Egger ‘s test and funnel plot if
there were at least 10 studies in a meta-analysis.

Results

Study Selection

The details of decision pathway for included studies were summarized at the PRISMA flowchart in Figure 1. As of January
24,2025, 18530 citation records were returned (PubMed = 426, Embase = 857, Web of science = 345, Cochrane = 590,
CNKI=4126, WanFang = 3682, CBM =4752, VIP = 3752). After removing duplicates, 9594 studies remained. 306 studies
were included for full-text assessment after the title and abstract screening (Kappa score = 0.798). 14 studies met the
eligibility criteria and were included in the final analysis (Kappa score = 0.884).3¢4

o
Records identified through database searching
5 (n = 18530)
] Pubmed (426); Embase (857);
8
= Web of science (345); Cochrane (590);
= CNKI (4126); WanFang (3682);
S CBM (4752); VIP (3752)
—
)
Records after duplicates removed
(n =9594)
=)
c
=
[
[
3]
(7]
Records initially excluded in first time
Abstract screened screening forimproper topic according
e n = 9594 " to exclusion criteria
( )
(n = 9288)
> Full-text articles excluded (n = 292)
= Ineligible for Participant(n=4)
S Full-text arti(_:lgsvgssessed Ineligible for Intervention (n=11)
= for eligibility Ineligible for Comparison(n=2)
w (n = 306) Ineligible for OQutcomes(n=216)
Ineligible for Study Design(n=59)
Studies included in
qualitative synthesis
— (n =14)
®
= Studies included in
° quantitative synthesis
[ A
= (meta-analysis)
(n = 14)

Figure | Flow diagram of the identification and selection of studies.
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Study Characteristics
For this review, 970 patients were enrolled in the fourteen studies published ranging from 2011 to 2024. The mean age of
participants was predominantly around 20 years old. There was no significant difference in baseline characteristics among

all studies. Of these, thirteen studies were conducted in China, while one study was executed in Australia by Smith et al***°

In terms of interventions, ten studies compared acupuncture with NSAIDs,>¢ 9414244454748 4 studies compared
A,40’49 43,46

acupuncture with S two studies compared acupuncture with no treatment, and two studies compared acupuncture

plus NSAIDs with NSAIDs alone.*'** The duration of acupuncture ranged from three to eight sessions every menstrual

cycle, spanning three menstrual cycles. Post-treatment follow-up periods varied from one to six menstrual cycles.

36,39,42,46

Regarding the timing for intervention, four studies were performed from 7 days before menstruation, three studies

384044 one study from 3 days before menstruation until the fifth day of menstruation,*'

37,43

from 3—4 days before menstruation,

two studies from the first day of menstruation or the onset of pain until the third day, two studies at a frequency of 1-2

times per week including menstruation,*>*® and two studies 1-3 times per week besides menstruation.*”** Common
acupoints included CV4 (Guanyuan), SP6 (Sanyinjiao), SP8 (Diji), ST29 (Guilai), and CV6 (Qihai). In addition, ten studies

373941434749 416 opted for abdominal acupuncture,®® one utilized auricular acupuncture,*’

employed manual acupuncture,
one employed buccal acupuncture,”® and one used manual acupuncture and fire needle jointly.** Key characteristics and

outcomes are summarized in Table 1, while more details of interventions are presented in Table S3.

Risk of Bias

Five studies were rated as having a high risk of bias, and nine studies as having some concerns, as presented in
Figures 2 and 3. With regard to the randomization process, one study was classified as having high risk of bias due to
inappropriate random way,’® nine studies as having some concerns because the information allocation sequence

concealed was missing.®’ 3?4 444647 A

studies were judged to have some concerns owing to the lack of sufficient
description of the intervention deviation and appropriate analysis.>**** For missing outcome data, three studies were
evaluated in some concerns considering that more than 5% of loss to follow up might influence true value.*****® The
study by Smith et al was rated as of high risk due to the insufficient reasons for missing outcome data.*’ As for
outcome measurement, in consideration of patients might be influenced by knowledge of intervention received, ten

36-39,41,42,44,45,47,48 . .
TIESTEERLTE two studies comparing

studies comparing acupuncture with NSAIDs were rated as some concerns,
acupuncture with no treatment and one study in which patient personally pressed the needle were rated as high
risk.***** The risk of bias from selective reporting was determined to be some concern in ten studies due to the

absence of registration information.>¢-37-41743:43-47

Acupuncture Versus No Treatment
Two trials, with 158 participants, compared acupuncture with no treatment, suggesting that acupuncture might provide
sustainable effect for 3 menstrual cycles.*>*®

For primary outcomes, the two trials, conducted by Cong et al and Xu et al, assessed pain intensity using SF-MPQ
and VAS scales separately.*>*® Both of trials revealed notable alleviation (p < 0.0001) from immediately after the last
treatment to 3 menstrual cycles post-treatment (Figure 4, Figure Sl—&).43 4 The reduction of VAS achieved the MCID
of 10mm up to 3 menstrual cycles after treatment.*

As for secondary outcomes, the pain duration of patients receiving acupuncture was significantly reduced at 1
menstrual cycle (MD —27.91; 95% CI —28.85 to —26.97; p < 0.0001), 2 menstrual cycles (MD —27.93; 95% CI
—28.88 to —26.98; p < 0.0001), and 3 menstrual cycles (MD —27.99; 95% CI —28.94 to —27.04; p < 0.0001) post-
treatment (Figure 4, Figures S7-S10).%°

For menstrual symptoms, acupuncture resulted in obviously declined CMSS duration score (MD —18.24; 95% CI
—22.39 to —14.09; p < 0.0001) and severity score (MD —12.96; 95% CI —16.41 to —9.51; p < 0.0001) at the three-

menstrual cycles post-treatment (Figure 4, Figures Sll—&).43
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Table | Characteristics of Included Trials

Number Study ID Center Location Intervention Comparison Follow- Outcomes
Treatment Sessions per Cycle, n Time per Session Duration | N Type during N Ct;lzsle
Cycle Treatment
Tl Liang 2018 Single-center China® Abdominal One week before menstruation until pain 3 30 Ibuprofen 30 1,2,3 VAS, SF-36
acupuncture disappeared 20min
T2 Wei 2019 Single-center China®’ Acupuncture 3 30min 3 38 Ibuprofen 37 3 VAS
T3 Liu 2021 Single-center China®® Acupuncture 3 30min 3 38 Ibuprofen 39 3 VAS, CMSS
T4 Xu 2022 Single-center China®’ Acupuncture 7 30min 3 30 Ibuprofen 30 3 VAS, CMSS
T5 Lu 2021 Single-center China* Auricular 4 |day 3 30 SA 30 [ VAS, CMSS
intradermal
needle
Té Wang 2020 Single-center China®' Acupuncture 7 30min 3 20 Ibuprofen 20 3 VAS
Acupuncture+ 7 30min 3 20
Ibuprofen
T7 Huang 2023 Single-center China*? | Acupuncture+ 7 30min 3 30 Fenbid 30 1,2,3 VAS, CMSS
fire needle
Acupuncture+ 7 30min 3 30
fire needle +
Fenbid
T8 Cong 2011 Single-center China* Acupuncture 3 30min 3 31 NA 31 3 SF-MPQ, CMSS
T9 Cheng 2021 Single-center Acupuncture 3 30min 3 42 Ibuprofen 41 3 VAS, CMSS
China*
TIO Sun 2021 Single-center China* Acupuncture Twice every week 30min 3 27 Ibuprofen 28 3 VAS, CMSS, HAMA
Tl Xu 2014 Single-center China*® Acupuncture 7 30min 3 48 NA 48 1,2,3 VAS, Pain duration
TI2 Su 2022 Single-center China*’ Acupuncture Once every three days besides menstruation 3 30 Ibuprofen 30 3 VAS
30min
TI3 Yang 2024 Single-center China*® Buccal Once a week 30min 3 25 | Acetaminophen | 23 3,6 VAS, CMSS
acupuncture
T4 Smith 201 | Single-center Acupuncture | Weekly for 3 weeks, followed by a week of no 3 46 SA 46 39 MPQ, Pain duration, SF-36
Australia* treatment during the week of expected menses
30min

Abbreviations: N, the number of participants; SA, sham acupuncture; NA, no treatment; VAS, Visual Analog Scale; SF-36, 36-item Short-Form Health Survey; CMSS, Cox menstrual symptom scale; SF-MPQ, Short-Form McGill Pain
Questionnaire; HAMA, Hamilton Anxiety Scale; MPQ, McGill Pain Questionnaire.
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Overall Bias

Selection ofthe reported result
Measurement of the outcome
Mising outcome data

Deviations from intended interventions

Randomization process

0 10 20 30 40 50 60 70 80 90 100

Low risk Some concerns ®High risk

Figure 2 Risk of bias summary.

DI D2 D3 D4 D5 Overall
Liang 208 @) 1+ 1 1 1 @ o+ Low risk
Wei 2019 ! ! ‘ ! ! @ ! Some concerns
Liu 2021 D OO O O © © High risk
Xu 2022 T @ v Q@
Lu 2021 . ! ‘ ‘ . . D1 Randomisation process
Wang 2020 ! ! ‘ ! ! @ D2 Deviations from the intended interventions
Huang 2023 ! ! ‘ ! ! @ D3 Missing outcome data
Cong 2011 ! ! ‘ ‘ ! . D4 Measurement of the outcome
Cheng 2021 ! ! ‘ ! ‘ @ D5 Selection of the reported result
sm221 @ 0 v a0 Q@
Su 2022 T @ v Q@
Xu 2014 1 0 ' O
vang202¢ @ 0 0 0 @ @
sith201 @ ! @ @ @ @

Figure 3 Risk of bias of each included study.

Acupuncture Versus SA
Two studies compared acupuncture with SA, including 152 participants.*>** Regarding pain intensity, acupuncture
provided significant improvement compared with SA only at 1 menstrual cycle (MD —19.79; 95% CI —25.60 to
—13.98; p < 0.0001) post-treatment (Figures S15 and &).40 Conversely, the MPQ by Smith et al suggested that
acupuncture was not superior to SA at 3 and 9 menstrual cycles post-treatment (Figure 5, Figures Sl7—&).49

As for the quality of life, no significant differences (p > 0.05) were observed in either physical or mental dimensions
between the two groups at any of the follow-up points (Figure 5, Figures S20-S25).*

Acupuncture resulted in profound improvements in CMSS compared with SA at 1 menstrual cycle post-treatment
(MD —7.11; 95% CI —8.46 to —5.76; p < 0.0001) (Figure 5, Figure S$26 and S27).*°

Smith et al also compared acupuncture with SA regarding pain duration, yet without data reported at baseline,
precluding the calculation of pooled effect size estimates.*® Participants with acupuncture suffered shorter period of pain
than those with SA at 3 menstrual cycles post-treatment (p < 0.05), while no benefits in pain duration were found
immediately and at 9 menstrual cycles.*’
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Intervention Control

Subgroup cases cases Trials analyzed 12 MD(95%CIl) p value
SF-MPQ

End of treatment 31 31 T8 - NI -5.67(-8.52t0-2.82) <0.0001
3 menstrual cycles PT 31 31 T8 — NI -8.55(-11.46t0-5.64) <0.0001
VAS

End of treatment 48 48 T11 - NI -48.40(-49.23t0-47.57) <0.0001
1 menstrual cycle PT 48 48 Ti1 a NI -48.00(-48.83t0-47.17) <0.0001
2 menstrual cycles PT 48 48 T11 ] NI -48.60(-49.44t0-47.76) <0.0001
3 menstrual cycles PT 48 48 T11 ] NI -47.80(-48.63t0-46.97) <0.0001

Duration of pain

End of treatment 48 48 T11 - NI -27.91(-28.8610-26.96) <0.0001
1 menstrual cycle PT 48 48 T11 = NI -27.91(-28.85t0-26.97) <0.0001
2 menstrual cycles PT 48 48 T11 L NI -27.93(-28.88t0-26.98) <0.0001
3 menstrual cycles PT 48 48 T11 L] NI -27.99(-28.94t0-27.04) <0.0001
CMSS duration

End of treatment 31 31 T8 —— NI -12.11(-16.09t0-8.13) <0.0001
3 menstrual cycles PT 31 31 T8 —— NI -18.24(-22.39t0-14.09) <0.0001

CMSS severity
End of treatment 31 31 T8 —— NI -6.66(-9.9610-3.36) <0.0001

3 menstrual cycles PT 31 31 T8 —a— NI -12.96(-16.41t0-9.51) <0.0001

Figure 4 Acupuncture versus no treatment: changes from baseline in SF-MPQ, VAS, duration of pain, CMSS duration, and CMSS severity.

Acupuncture Versus NSAIDs
Ten trials compared acupuncture with NSAIDs, with a total of 618 participants. ¢ 3%4!4244:454748 The findings
indicated that acupuncture might provide a lasting effect for PD for a minimum of six menstrual cycles. As for
primary outcomes, obvious differences were found in pain intensity between two groups at 1 menstrual cycle (MD
—30.08; 95% CI —49.29 to —10.88; p = 0.0021), 2 menstrual cycles (MD —29.59; 95% CI —48.41 to —10.78; p =
0.0021), 3 menstrual cycles (MD —29.89; 95% CI —37.63 to —22.15; p < 0.0001), and 6 menstrual cycles (MD —45.00;
95% CI —53.06 to —36.94; p < 0.0001) after treatment termination, and the difference exceeded the MCID of 10mm
(Figure 6, Figures S28-§32).36739:4142.44.45.47.45

Because of the significant heterogeneity in the result of VAS at 3 menstrual cycles post-treatment (I’=94%), we
used year, age and course of disease as covariates for meta-regression analysis. The result of meta-regression did not
reveal association between year, age and course of disease effect size (p > 0.05). Thus, year, age and course of disease

failed to explain the significant heterogeneity across studies. More details of meta-regression are presented in
Table S4 36-39:41.42.44.4547.48
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Intervention Control
Subgroup cases cases Trials analyzed 12 MD(95%Cl) p value
VAS
End of treatment 30 30 T5 —— NI -17.26(-22.91t0-11.61) <0.0001
1 menstrual cycle PT 30 30 T5 —— NI -19.79(-25.60t0-13.98) <0.0001
MPQ
End of treatment 46 46 T14 - NI 0.50(-0.69t01.69) 0.4111
3 menstrual cycles PT 46 46 T14 & NI -0.40(-0.74t01.54) 0.4916
9 menstrual cycles PT 46 46 T14 - NI 1.30(0.19t02.41) 0.0215
SF-36 physical component
End of treatment 46 46 T14 —a— NI -2.60(-5.91100.71) 0.1231
3 menstrual cycles PT 46 46 T14 —— NI 0.80(-2.61t04.21) 0.6457
9 menstrual cycles PT 46 46 T14 —— NI 0.00(-3.42t03.42) 1
SF-36 mental component
End of treatment 46 46 T14 —— NI 3.90(-0.78t08.58) 0.1025
3 menstrual cycles PT 46 46 T14 —— NI -2.50(-7.04t02.04) 0.28
9 menstrual cycles PT 46 46 T14 —a— NI 0.30(-4.11t04.71) 0.894
CMSS
End of treatment 30 30 T5 - NI -4.06(-5.37t0-2.75) <0.0001
1 menstrual cycle PT 30 30 T5 - NI -7.11(-8.46t0-5.76) <0.0001

I [ [ I

-30 -20 -10 0 10

Figure 5 Acupuncture versus SA: changes from baseline in VAS, MPQ, SF-36 physical component, SF-36 mental component, and CMSS.

36,39,42,44,47,48

Moreover, six studies evaluated the current pain during the visiting, two assessed the average intensity

3745 and two valued the maximum pain intensity during menstruation.’®*' All three types of

of menstrual pain,
measurements consistently showed that compared to NSAIDs, acupuncture reduced pain intensity up to 3 menstrual
cycles after completion of treatment (Figure 7). Subgroup analysis based on the timing of intervention revealed
significant improvement (p < 0.0001) across all groups in 3 menstrual cycles post-treatment (Figure 7).

As for secondary outcomes, acupuncture led to evident improvement (p < 0.05) in total CMSS scale up to 6 menstrual
cycles after completing the treatment (Figure 6, Figures S337&).4z’48 Meanwhile, both CMSS duration score (MD
—12.07; 95% CI —13.25 to —10.89; p < 0.0001) and severity score (MD —9.68; 95% CI —10.37 to —8.99; p < 0.0001) were
reduced significantly at the three-menstrual cycles post-treatment, without evident improvement in CMSS duration at the
end of treatment (Figure 6, Figures S.’;S—&).m’”"m’45

Analyses based on data in the study of Liang et al indicated that substantial enhancement in the quality of life for
patients receiving acupuncture compared to NSAIDs at 1 menstrual cycle (MD 23.60; 95% CI 17.27 to 29.93; p <
0.0001), 2 menstrual cycles (MD 27.60; 95% CI 21.28 to 33.92; p < 0.0001), and 3 menstrual cycles (MD 30.97; 95% CI

24.67 to 37.27; p < 0.0001) post-treatment (Figure 6, Figures S42-S45).%°
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Intervention Control

Subgroup cases cases Trials analyzed 12 MD(95%CI) p value
VAS
End of treatment 310 308 T1T2T3T4T6T7T9T10T12T13 —— 96% -8.45(-19.13t02.24) 0.1212
1 menstrual cycle PT 60 60 T177 —_— 96% -30.08(-49.29t0-10.88) 0.0021
2 menstrual cycles PT 60 60 T17T7 —_—— 96% -29.59(-48.41t0-10.78) 0.0021
3 menstrual cycles PT 310 308 T1T2T3T4T6T7T9T10T12T13 —— 94% -29.89(-37.63t0-22.15) <0.0001
6 menstrual cycles PT 25 23 T13 —a— NI -45.00(-53.06t0-36.94) <0.0001
CMSSs
End of treatment 55 53 T7T13 -+ 0% -3.38(-5.65t0-1.10) 0.0036
1 menstrual cycle PT 30 30 Tl - NI -3.80(-6.68t0-0.92) 0.0097
2 menstrual cycles PT 30 30 T7 -+ NI -4.03(-6.92t0-1.14) 0.0063
3 menstrual cycles PT 30 30 T7 - NI -3.00(-5.92t0-0.08) 0.0043
6 menstrual cycles PT 25 23 T13 & NI -17.80(-21.63t0-13.97) <0.0001
CMSS duration
End of treatment 137 138 T3T4T9T10 - 90% -0.69(-2.77t01.38) 0.5126
3 menstrual cycles PT 137 138 T3T4T9T10 - 61% -12.07(-13.25t0-10.89) <0.0001
CMSS severity
End of treatment 137 138 T3T4T9T10 - 0% -2.18(-2.90t0-1.46) <0.0001
3 menstrual cycles PT 137 138 T3T4T9T10 - 0% -9.68(-10.37t0-8.99) <0.0001
SF-36
End of treatment 30 30 Tl —— NI -2.20(-8.35t03.95) 0.4834
1 menstrual cycle PT 30 30 T —a— NI 23.60(17.271t029.93) <0.0001
2 menstrual cycles PT 30 30 T2 —a— NI 27.60(21.28t033.92) <0.0001
3 menstrual cycles PT 30 30 Tl —— NI 30.97(24.67t037.27) <0.0001
HAMA
End of treatment 27 28 T10 - NI -3.85(-5.78t0-1.92) <0.0001
3 menstrual cycles PT 27 28 T10 - NI -13.10(-15.14t0-11.07) <0.0001
L I

-30 220 <10 0 10

Figure 6 Acupuncture versus NSAIDs: changes from baseline in VAS, CMSS, CMSS duration, CMSS severity, SF-36, and HAMA.

A study by Sun et al evaluated the long-lasting effect of HAMA, showing that acupuncture outperformed NSAIDs
significantly in three menstrual cycles post-treatment (MD —13.10; 95% CI —15.14 to —11.07; p < 0.0001) (Figure 6,

Figures $46 and 847).%

Acupuncture Plus NSAIDs Versus NSAIDs Alone

Two trials, with 100 patients, evaluated acupuncture plus NSAIDs versus NSAIDs alone.*'** The pooled data indicated
significant reduction in pain intensity in patients using acupuncture as an adjunct to NSAIDs at 1 menstrual cycle (MD
—21.70;95% CI—-26.59 to —16.81; p < 0.0001), 2 menstrual cycles (MD —22.00; 95% CI —26.94 to —17.06; p < 0.0001), and
3 menstrual cycles post-treatment (MD —19.95; 95% CI —24.23 to —15.66; p < 0.0001) (Figure 8, Figure S48-S51).*'**
Each of these reductions met the MCID of 10mm.
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Intervention Control

Subgroup cases cases Trials analyzed MD(95%CI) p value

Measurement time

Visiting 187 184 T1T4T7T9T12T13 — -31.09(-42.25t0-19.93) <0.0001
Average menstrual pain 65 65 T2T10 —— -36.14(-46.72t0-25.57) <0.0001
Maximum pain 58 59 T3T6 — -19.97(-34.53t0-5.40) 0.0072

Timing of intervention

7 days before menstruation 90 90 T1T47T7 R -34.40(-53.15t0-15.65) 0.0003
3-4 days before menstruation 80 80 T3T9 - -26.60(-29.60t0-23.59) <0.0001
3 days before menstruation to the fifth day of menstruation 20 20 T6 —a— -12.00(-20.81t0-3.19) 0.0076
3 days during menstruation 38 37 T2 —— -41.40(-45.12t0-37.68) <0.0001
Every week 82 81 T10T12T13 —_— -29.20(-44.17t0-14.23) <0.0001

50 40 -30 -20 -10 0 10

Figure 7 Subgroup analysis of acupuncture versus NSAIDs: changes from baseline in VAS at 3 menstrual cycles post-treatment.

Intervention Control

Subgroup cases cases Trials analyzed 12 MD(95%Cl) p value
VAS
End of treatment 50 50 T6T7 —— 0% -13.97(-18.10t0-9.84) <0.0001
1 menstrual cycle PT 30 30 Tl —a— NI -21.70(-26.59t0-16.81) <0.0001
2 menstrual cycles PT 30 30 T7 —a— NI -22.00(-26.94t0-17.06) <0.0001
3 menstrual cycles PT 50 50 T6T7 —a— 6% -19.95(-24.23t0-15.66) <0.0001
CMSS
End of treatment 30 30 T7 —— NI -10.23(-12.93t07.53) <0.0001
1 menstrual cycle PT 30 30 T7 —a— NI -9.49(-12.18t0-6.80) <0.0001
2 menstrual cycles PT 30 30 1 /77 —— NI -8.96(-11.69t0-6.23) <0.0001
3 menstrual cycles PT 30 30 i Y 4 —— NI -2.37(-5.11t00.37) 0.0901
| | | |
-30 -20 -10 0 10

Figure 8 Acupuncture plus NSAIDs versus NSAIDs alone: changes from baseline in VAS, and CMSS.

As for CMSS, acupuncture plus NSAIDs appeared to provide significant improvement up to 2 menstrual cycles post-
treatment (p < 0.05), but the advantage was not maintained at 3 menstrual cycles post-treatment (Figure 8, Figure S52—S55 ).+

Adverse Events

Adverse events were reported in three trails.*®*’**> The main type of adverse events in acupuncture groups was
subcutaneous hemorrhage. For the groups using NASID, gastrointestinal discomfort and dizzy were the primary problem.
The pooled data showed that acupuncture was a safe treatment (OR: 0.62; 95% CI 0.16 to 2.44; p = 0.4922).
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Sensitivity Analysis

In comparison of acupuncture and NSAIDs, the results of VAS, CMSS duration and CMSS severity at 3 menstrual cycles

post-treatment were conducted sensitivity analysis by leave-one-out way. No single study altered the direction or

statistical significance of the overall effect, which confirmed the robustness of results (Figures 9—11).3¢3%-41:42:44.45.47.48
The sensitivity analysis, which employed different Corr (0.3 and 0.7), demonstrated that the overall effect size and

heterogeneity varied only marginally, indicated that varying Corr did not influence the robustness of the results. More

details of sensitivity analysis are presented in Figure S56 and §57.7¢3%:1:42:44.:45.:47.48

Study Mean Difference MD 95%-Cl P-value Tau2 Tau 12
Omitting Liang 2018 ——'— -28.46 [-36.56;-20.37] <0.01 143.0507 11.9604 94%
Omitting Wei 2019 —9— -28.55 [-36.74; -20.36] <0.01 146.2490 12.0933 93%
Omitting Liu 2021 f -30.22 [-38.88;-21.55] <0.01 165.0801 12.8484 94%
Omitting Xu 2022 ——l—— -28.17 [-35.96;-20.39] <0.01 131.7900 11.4800 94%
Omitting Wang 2020 —l— -31.75 [-39.30;-24.19] <0.01 124.7244 11.1680 94%
Omitting Huang 2023 —e—— 3155 [-39.40;-23.69] <0.01 134.0317 115772 93%
Omitting Cheng 2021 :. -30.29 [-38.93;-21.64] <0.01 164.4704 12.8246 94%
Omitting Sun 2021 f -29.79 [-38.48;-21.10] <0.01 166.2624 12.8943 95%
Omitting Su 2022 ——l—-— -31.45 [-39.33;-23.57] <0.01 136.3081 11.6751 94%
Omitting Yang 2023 ——l— -28.63 [-36.79; -20.47] <0.01 146.9416 12.1219 94%
Random effects model -{}— -29.89 [-37.63;-22.15] <0.01 145.7801 12.0739 94%
[ | [ |
-40 -30 -20 -10 0
MD

Figure 9 Sensitivity analysis of acupuncture versus NSAIDs: changes from baseline in VAS at 3 menstrual cycles post-treatment.

Study Mean Difference MD 95%-Cl P-value Tau2 Tau 12
Omitting Liu 2021 ——— -12.41  [-13.77;-11.04] <0.01 0.8744 0.9351 61%
Omitting Xu 2022 —— -11.87 [-13.36;-10.37] <0.01 1.2287 1.1085 72%
Omitting Cheng 2021 - -12.40 [-13.78;-11.02] <0.01 0.8936 0.9453 61%
Omitting Sun 2021 B -11.52 [-12.49;-10.55] <0.01 0.0811 0.2847 21%
Random effects model O -12.07 [-13.25;-10.89] <0.01 0.8605 0.9276 61%

I I I I

-15 -10 -5 0 5

MD

Figure 10 Sensitivity analysis of acupuncture versus NSAIDs: changes from baseline in CMSS duration at 3 menstrual cycles post-treatment.
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Study Mean Difference MD 95%-Cl P-value Tau2 Tau I2

1
Omitting Liu 2021 —— 968 [1048;-887) <001 0 0 0%
Omitting Xu 2022 —_ 976 [1051;-901]] <001 0 0 0%
1
Omitting Cheng 2021 — 972 [1052;-892] <001 0 0 0%
1
Omitting Sun 2021 — 955 [10.38;-872] <001 0 0 0%
I
I
I
Common effect model < 968 [1037;-899] <001 0 0 0%
| | | |

Figure 11 Sensitivity analysis of acupuncture versus NSAIDs: changes from baseline in CMSS severity at 3 menstrual cycles post-treatment.
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Figure 12 Funnel plot of VAS score in the comparison between acupuncture and NSAIDs at 3 menstrual cycles post-treatment.

Publication Bias
Ten studies were included to analysis the difference in pain intensity between acupuncture and NSAIDsg, 3¢ 39:41:42:44:45.47.48
According to the symmetric funnel diagram and result in Egger’ test (p = 0.4944), the authenticity of the results remained

unaffected by publication bias (Figure 12).

Quality of Evidence
The certainty of the evidence primarily ranged from very low to low, downgraded attributable to risk of bias, high
heterogeneity, and inadequate sample sizes. More details of interventions are presented in Tables S5-S8.

Discussion

In this meta-analysis, we summarized the data to observe the durable effect of acupuncture for primary dysmenorrhea.
According to above results, acupuncture presented a significant reduction in pain intensity, no matter compared with
NSAIDs, no treatment and as complementary treatment at 3 menstrual cycles post-treatment. In addition, acupuncture
outperformed NSAIDs and no treatment in alleviating menstrual symptoms at least 3 menstrual cycles after treatment.
However, there was insufficient superiority of acupuncture compared with SA.
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Globally, a substantial proportion of women may experience recurrent PD, necessitating treatments that offer long-
lasting effect with minimal side effects. We conducted this systematic review and meta-analysis to examine the durable
effects of acupuncture for PD on pain intensity, pain duration, menstrual symptom, quality of life and anxiety. In total, 14
studies with 970 participants were included in this meta-analysis.

Compared with no treatment, acupuncture revealed clinical improvement in pain intensity and considerable benefits in
shortening pain duration and alleviating dysmenorrhea symptoms. Furthermore, comparing our research findings with
those of conventional medications provided valuable insights. A meta-analysis on dysmenorrhea revealed that NSAIDs
could reduce VAS scores by 34—65 points compared with placebo.'? In contrast, acupuncture emerged as a convenient
and potentially widespread treatment option, as short-term acupuncture could provide relief for at least 3 menstrual
cycles, and its effect was equivalent to that of regular use of NSAIDs.

The comparison of acupuncture versus NSAIDs provided further evidence for the above. During 3 cycles of follow-
up periods after intervention, acupuncture provided significantly better relief of pain than NSAIDs, unaffected by
publication bias and the difference of intervention and measurement. Additionally, acupuncture demonstrated a potential
improvement in alleviating menstrual symptoms, enhancing quality of life, and mitigating psychological issues.
However, these findings should be accepted with caution due to the presence of significant heterogeneity, which might
be ascribed to the type of acupuncture, selection of acupoints, timing of interventions, and so on.

Meanwhile, acupuncture as adjunct to NSIADs, compared to NSAIDs alone, achieved more obvious pain relief for up
to 3 menstrual cycles post-treatment, with improved menstrual symptoms for up to 2 menstrual cycles post-treatment.

The exploration of acupuncture versus SA was thought-provoking. Lu et al in China revealed that acupuncture
significantly reduced VAS and CMSS scores in PD patients, demonstrating sustained benefits after one menstrual cycle.*
Conversely, Smith et al found no notable advantages of acupuncture over SA in alleviating pain intensity or enhancing
quality of life, except for a reduction in pain duration at three cycles post-treatment.*’ They proposed that the placebo
effect was a potential factor associated with pain-alleviating effect of acupuncture. More importantly, pain alleviation
was generally assessed based on the self-reported information, and this type of subjective data might be more susceptible
to the impact of the placebo effect and the effectiveness of blindness. Similarly, a prior meta-analysis enrolled 1,270
patients to explore the placebo effect of SA on PD, and showed that placebo response was significant in pain intensity
(SMD -0.99; 95% CI —1.31 to —0.68; p < 0.05), symptom scale (total frequency rating score: SMD —0.20; 95% CI —0.80
to —0.39; and average severity score: SMD —0.35; 95% CI —0.90 to —0.20; both p < 0.05).>° The analysis of the
fundamental mechanisms underlying the placebo response substantiated our hypothesis. This review demonstrated that
placebo induces therapeutic effects via activation of endogenous opioid and dopaminergic neurochemical pathways. The
placebo effect size in randomized controlled trials was approximately 40% in functional neurological disorders, including
PD.>' In view of the above, the role of placebo effect cannot be directly excluded in the above positive results of
acupuncture. Therefore, acupuncture exhibits comprehensive clinical effect for PD, involving the placebo effect possibly.
Furthermore, the disparity between the two interventions may serve as a confounding variable influencing the outcomes.
Specifically, LU et al employed auricular acupuncture, whereas Smith et al utilized conventional acupuncture.
Additionally, the intervention protocols differed in terms of frequency and treatment duration. LU et al administered
four consecutive sessions prior to menstruation, with each stimulation lasting one day, while Smith et al conducted
shorter duration and lower frequency with weekly sessions lasting 30 minutes. Therefore, future research necessitates
more rigorous experimental studies to further investigate the differential therapeutic efficacy between acupuncture and
sham acupuncture.

Our study included 14 RCTs for investigation, which was an improvement compared with previous reviews,
providing more evidence of the long-lasting effect of acupuncture on PD. In the systematic review conducted by
Smith et al, the comparative analysis encompassed acupuncture versus sham acupuncture, NSAIDs, and no treatment.
This was different from our review. Primarily, our review emphasized the sustained effects of acupuncture across
multiple control groups, including sham acupuncture, no treatment, and NSAIDs. Conversely, Smith et al focused solely
on the long-term efficacy of acupuncture relative to sham acupuncture. Additionally, our analysis incorporated more
studies and provided detailed assessments of pain duration in the acupuncture versus sham acupuncture comparison,
which were absent in Smith et al’ s review. Consequently, our findings supported the conclusion that acupuncture exerts a

Journal of Pain Research 2025:18 hetps: 5373



Shen et al

durable analgesic effect, a conclusion that conflicts with Smith et al.?® The review by Woo et al enrolled 60 trails with
5,901 participants in 2018, and focused on assessment of immediate effect on pain reduction of PD sufferers.

The acupuncture is a potential treatment for dysmenorrhea in clinic, but the mechanism of acupuncture to relieve
dysmenorrhea remains incomplete. It is considered to be related to the increase of endogenous opioid peptide content and
the anti-inflammatory effect mediated by hypothalamus-pituitary-adrenal axis.>

There are several limitations in this study. First, the sample size was insufficient, comprising only 970 participants.
Second, all included trails exhibited high or considerable risk of bias. Third, the effect evaluations were mainly based on
subjective scales. Moreover, the outcome measurement was not standardized in different articles, possibly reducing
accuracy. Additionally, some of the results were highly heterogeneous and unexplained. Thus, the results should be
interpreted with caution. High-quality randomized trials with standardized outcome measures and longer follow-up are
urgently needed.

Conclusion

Acupuncture might offer sustained analgesic and symptomatic benefits for primary dysmenorrhea patients for up to three
menstrual cycles after treatment completion. However, these results were limited by high risk of bias and low certainty
evidence. Future studies with rigorous design and extended follow-up are urgently needed to further investigate the long-
lasting effect of acupuncture.
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