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Background: Current endometriosis treatments do not always provide symptom relief, with many using comple- 

mentary approaches. This study examined the effectiveness of acupuncture on pain and quality of life in people 

with endometriosis. 

Methods: Searches were conducted on Cochrane Central Register of Controlled Trials (CENTRAL), PubMed, Allied 

and Complementary Medicine Database (AMED) and Embase (Ovid), Epistemonikos, and Cumulative Index to 

Nursing and Allied Health Literature (CINAHL; EBSCOhost) on 20 March 2023. Trials were included if they 

used penetrating acupuncture. Risk of bias was assessed with Cochrane RoB2 and GRADE for overall evidence 

certainty. Random-effects meta-analyses were undertaken, using Hedges’ g or mean difference (MD) both with 

95 % confidence intervals (CI). 

Results: Six studies involving a total of 331 participants were included. Evidence for benefit was found for 

acupuncture compared to non-specific acupuncture on overall pelvic pain ( g = 1.54, 95 % CI 0.92 to 2.16, 3 

RCTs, n = 231, low certainty evidence, p < 0.001), menstrual pain ( g = 1.67, 95 % CI 1.23 to 2.12, 1 RCT, n = 106, 

moderate certainty evidence, p < 0.001), and non-specified pelvic pain (MD -2.77, 95 % CI 2.15 to 3.38, 2 RCTs, 

n = 125, low certainty evidence, p < 0.001), and compared to usual care on menstrual pain ( g = 0.9, 95 % CI 0.15 

to 1.64, 1 RCT, n = 19, very low certainty evidence, p = 0.02). Most studies reported low rates of adverse events. 

Conclusion: Acupuncture treatment for endometriosis demonstrated clinically relevant improvements in pelvic 

pain and should be considered as a potential treatment intervention. 

Study registration: PROSPERO ID: CRD42023408700. 
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. Introduction 

Endometriosis is characterized by the presence of endometrial-like

issue outside the uterus. 1 The prevalence of endometriosis in women

nd those assigned female at birth is estimated to be around 10 %

y laparoscopy 2 , 3 and up to 18 % when other methods are added,

uch as ultrasound, magnetic resonance imaging (MRI), or histopathol-

gy. 4 Primary symptoms of endometriosis are non-cyclical pelvic pain,

ysmenorrhea and fatigue. 5 Endometriosis has deleterious effects on

motional and mental health, fertility, sexual and romantic relation-

hips, work and study all of which may negatively impact quality of

ife. 5–11 

Current treatments for endometriosis include surgical and medical

anagement. Medical management has low satisfaction with symp-

om relief, 12 resulting in high rates of non-adherence or discontinu-

tion of medication. 13–15 Due to these limitations, many people with

ndometriosis use complementary therapies to manage their symp-
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E-mail address: M.armour@westernsydney.edu.au (M. Armour) . 

ttps://doi.org/10.1016/j.imr.2023.101003 

eceived 11 July 2023; Received in revised form 24 October 2023; Accepted 25 Octo

vailable online 28 October 2023 

213-4220/© 2023 Korea Institute of Oriental Medicine. Published by Elsevier B.V. T

 http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
oms. 16 , 17 Previous research indicates that non-hormonal or comple-

entary treatment options are important research priorities for people

ith endometriosis, 18 , 19 with a strong interest in holistic treatment op-

ions such as acupuncture. 20 

Acupuncture is the practice of inserting fine needles at specific points

n the body, with the aim of inducing health-related benefits. 21 Po-

ential mechanisms of acupuncture for treating endometriosis related

ymptoms include: a decrease in prostaglandin levels, 22 decreases in

erve growth factor, 23 increases in endogenous opioid release, 24 and

 decrease in mechanical allodynia. 23 Given the substantial financial

urden of endometriosis 7 , 25 and the substantial out of pocket costs in-

urred when using complementary therapies such as acupuncture, 16 it

s vital to ensure that there is accurate information on how effective it

s to allow informed decision making by consumers. In addition, with

evelopment of national and international guidelines for the treatment

f endometriosis there is an urgent need for an up-to-date meta-analysis

n this topic. 14 , 26 
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This systematic review and meta-analysis aimed to determine the

ffect of acupuncture on endometriosis-related pelvic pain and health

elated quality of life (HRQoL) with the aim of contributing to evidence-

ased guidelines for endometriosis. 27 

. Methods 

Systematic review and meta-analysis were performed following the

ecommendations of the centre for Reviews and Dissemination and the

referred Reporting Items for Systematic Reviews and Meta-Analyses

PRISMA) checklists. 28 , 29 This review was registered at the Interna-

ional Prospective Register of Systematic Reviews PROSPERO (Prospero

D: CRD42023408700) on 22 March 2023. The study was conducted

ithout publication of study protocol. No post-registration modification

as required. 

.1. Criteria for inclusion and exclusion 

The Population Intervention Comparison Outcome Study-design (PI-

OS) was used to establish inclusion/exclusion criteria. 30 

.1.1. Study types 

Only randomized controlled trials (RCTs) were included. Cross-over

andomized control trials were eligible to be included, but only phase

 data was used in the meta-analysis due to concerns about carry over

ffects. 

.1.2. Participant types 

People of reproductive age with pelvic pain or dysmenorrhea with

 confirmed diagnosis of endometriosis via one or more of laparoscopy,

ltrasound scan, MRI, or histopathology were included. 

.1.3. Intervention types and controls 

Acupuncture can be delivered under different theoretical frame-

orks. 31 These frameworks dictate many facets of the treatment, in-

luding diagnosis, point location, point selection, co-interventions such

s moxibustion, needling style, retention time for needles, and stimula-

ion style. The following being most common frameworks used: Tradi-

ional Chinese, Five Element, Japanese or Biomedical (sometimes called

Western ”). 32 , 33 All types of penetrating acupuncture including mi-

rosystem acupuncture such as ear-acupuncture were eligible for inclu-

ion. Studies were excluded if acupuncture was not used as a primary

ntervention in at least one treatment arm or if non-invasive acupunc-

ure was used. All comparator interventions, including no treatment,

ere eligible for inclusion. 

.1.4. Outcomes measures 

Primary outcome was pain severity measured by Visual Analogue

cale (VAS), Numeric Rating Scale (NRS), or other validated tools. Sec-

ndary outcomes included treatment-related adverse events, HRQoL

easured by the Endometriosis Health Profile (EHP-30), Short Form-36

ealth Survey (SF-36), or other HRQoL measures, the most bothersome

ymptom, and changes in analgesic medication as per the core outcome

et for endometriosis. 34 

.1.5. Others 

Studies in English and German were considered for inclusion. 

.2. Literature searches 

Search terms Endometri ∗ AND (Acupunctur ∗ OR Acumox ∗ OR

cupuntura OR Electroacupunctur ∗ OR Needle Mox ∗ OR Acustimula-

ion OR Acupoint ∗ OR Acu-Mox ∗ ) and MeSH terms were used to search

itle/abstract. The search was conducted on 20 March 2023 on the

ochrane Central Register of Controlled Trials (CENTRAL), PubMed,
2 
llied and Complementary Medicine Database (AMED; Ovid), Episte-

onikos, CINAHL (EBSCOhost) and Embase (Ovid) without any time

imits, restrictions, or published search filters. Duplicates were removed

sing Zoteros duplicate finder. See Supplementary Material for the de-

ailed search strategy (Supplement 1). Two researchers (NG and KK) in-

ependently screened the identified papers manually based on the pre-

efined eligibility criteria without using automated tools. Discrepancies

ere resolved through discussion. If necessary, a third party (KC) was

onsulted. 

.3. Data extraction 

Data were extracted manually from the included studies 35–40 and

heir associated study protocols (when available) 41–43 by two re-

earchers (NG and KK) independently. Where discrepancies occurred,

hey were solved by discussion and, if necessary, a third party (KC) was

onsulted. 

Treatment details were extracted based on the Revised Standards for

eporting Interventions in Clinical Trials of Acupuncture (STRICTA), 31 

Supplement 2). The STRICTA checklist contains six main items (1.

cupuncture rationale, 2. Details of needling, 3. Treatment regimen, 4.

ther components of treatment, 5. Practitioner background, 6. Control

r comparator interventions) and was designed to ensure complete and

ransparent reporting of acupuncture interventions for accurate inter-

retation and replication. STRICTA has become a recognized standard

or reporting acupuncture treatments in research and is an official ex-

ension of the CONsolidated Standards Of Reporting Trials (CONSORT)

tatement. 31 

Characteristic data including country, sample size, type of diagnosis,

ean age, and outcome measures were extracted. 

.4. Quality of included studies 

.4.1. Acupuncture quality 

Methodological reporting of acupuncture intervention was assessed

sing the National Institute for Complementary Medicine Acupuncture

etwork (NICMAN) scale. 44 NICMAN scale is recommended for use

n conjunction with the STRICTA checklist to assess the reporting of

cupuncture interventions in research. It contains 11 items covering

our main domains (reporting according to PICOS; acupuncture point

election, location, depth of insertion, and manipulation; needle brand

nd dimensions; and adequate administration based on total numbers

f treatments and qualification of practitioners). A higher score (total of

3) indicates a higher quality of reporting. Scores were assessed inde-

endently by two researchers (NG and KK), with discrepancies resolved

y discussion. If consensus could not be reached, then the third author

MA) made the final assessment. 

.4.2. Risk of bias 

Risk of bias was assessed using the revised Cochrane Risk-of-bias

RoB2) tool for individually randomized, parallel-group trials (current

ersion dated 22 August 2019) and for cross-over trials (revised on 18

arch 2021). 45 The RoB2 tool is a structured, validated tool for apprais-

ng the risk of bias in randomized trials. It contains a fixed domains of

andomization process, deviations from intended interventions, missing

utcome, measurement of the outcome, and selection of reported re-

ults. For cross-over designs, an additional domain addresses the risk

f bias in relation to carryover effects. The risk of bias assessment was

ndependently performed by NG and KK without the use of automated

ools. Discrepancies were discussed until consensus was reached, and

 third party was consulted (KC, AB) or the third author (MA) when

ecessary. One of the authors (MA) was an author in one of the studies

ncluded for analysis 35 and was therefore not involved in any form of

ata extraction or review for that paper. 
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.4.3. Certainty of evidence 

Certainty of evidence was assessed using the Grading of Recom-

endations, Assessment, Development and Evaluation (GRADE). 46 Cer-

ainty was downgraded from ‘high certainty’ by one level for serious

oncerns and two for very serious concerns. Domains include risk of

ias, indirectness, inconsistency, imprecision, and potential publication

ias. GRADE was assessed independently by two researchers (NG and

K). Discrepancies were resolved by discussion and with the assistance

f the third author (MA). 

.5. Data analysis 

Random-effects meta-analyses were conducted using the Compre-

ensive Meta-Analysis software (Version 3.0) for pain severity and

RQoL. Differences between intervention and control group at the end

f treatment and follow-up were calculated using Hedges’ g (g) for ef-

ect size or mean difference (MD), both with 95 % confidence intervals

CI). 47 Effect sizes were categorized as small (0.2), moderate (0.5), or

arge (0.8) as per Cohen. 48 A random effects model was used due to the

nderlying clinical heterogeneity of the trials. Statistical heterogeneity

etween studies was quantified using Cochran’s Q, with a P-value of

 0.05 indicating significant heterogeneity. 49 

.5.1. Subgroup analysis 

Subgroup analysis was planned for the different theoretical frame-

orks (e.g., TCM-style vs. Japanese-style acupuncture), total number of

reatments, and mode of stimulation (manual vs. electro). 

.5.2. Data imputation and sensitivity analysis 

For studies that did not report a mean and standard deviation (SD),

he median, interquartile ranges (IQR), and sample size were converted

sing McGrath’s method for unknown non-normal distributions, 50 and

sing the Hozo’s method where the range was provided instead of the

QR. 51 , 52 Results from a box plot were estimated using a web plot digi-

izer. 53 To determine the effect of these imputation methods, where the

rimary outcome of pain severity had at least two studies contributing

ata, if one or more of these were using imputed data a sensitivity anal-

sis was undertaken to determine if removing the imputed data changed

he outcome. 

. Results 

.1. Study characteristics 

The database search yielded 1074 hits, with 263 were removed as

uplicates, and 787 papers were excluded based on title and abstract.

wenty-four full text publications were assessed for eligibility, of which

ix studies could not be retrieved through local collections, interlibrary

oan, or direct correspondence with authors. Further twelve studies were

xcluded due to absence of randomization ( N = 5), Chinese language

 N = 5), or acupuncture was not provided as a primary intervention in

t least one intervention arm ( N = 2). Six studies were included in the

nal analysis, with a total of 371 participants ( Fig. 1 ). An overview of

he characteristics of included studies are reported in Table 1 . 

.1.1. Study design 

Four studies used a parallel group design with an acupuncture group

nd a control group. One study used a cross-over design in which both

roups acted as intervention group and control group. 37 Due to a sus-

ained effect in group 1 after acupuncture treatment, the results of the

econd treatment unit were excluded from the meta-analysis. One study

as a three-arm study with two control groups, but only one control

roup was randomized. 40 

.1.2. Country 

Two studies were conducted in China, 36 , 40 two in English speaking

ountries (Australia and USA), 35 , 39 one in Austria 37 and one in Brazil. 38 
3 
.1.3. Sample sizes 

Sample sizes ranged from 18 to 106 with a median of 58.5 partici-

ants. Two studies were feasibility studies with small sample sizes. 35 , 39 

he median sample sizes of the feasibility studies was 23.5, 35 , 39 while

he median of the other studies was 88. 36–38 , 40 

.1.4. Mean age 

One study looked at adolescent girls (13–22 years) with a mean age

f 17.4 years. 39 One study did not report the participants’ ages. 40 The

ean age of the remaining studies ranged from 30.1 to 33.64 years. 35–38 

he overall mean age was 29.9 years. 

.1.5. Type of diagnosis 

All studies used surgery (laparoscopy or laparotomy) to diagnose en-

ometriosis, but surgery was not mandatory in two studies: one study al-

owed participation if the diagnosis was made by visual detection meth-

ds (ovarian endometrioma detected by ultrasound or magnetic reso-

ance imaging), 36 and one study included women on the waiting list

or laparoscopy. 37 

.2. Intervention detail 

.2.1. Acupuncture rationale 

Style of acupuncture: all studies used manual acupuncture, including

CM-style ( N = 2), 35 , 37 Japanese-style ( N = 1), 39 and ear acupuncture

 N = 1). 40 Two studies did not specify the style of acupuncture used. 

Rationale for treatment: rationale for treatment protocol was based

n previous study protocols ( N = 1), 35 based on TCM theory ( N = 1), 38 

r based on a treatment manual developed in a focus group format. 39 

emaining three studies did not provide a rationale for the treatment

rotocol. 

Extent of treatment variation: fixed treatment protocols were used

n three studies, 35 , 36 , 38 semi-individualized treatment was used in one

tudy using a fixed set of points plus three variable points accord-

ng to individual presentations, 37 and one study used individualized

oints based on individual participants’ symptoms following an a priori -

etermined decision algorithm. 39 One study did not report the extent of

reatment variation. 

.2.2. Details of needling 

Number of needles: an average of 12.8 needles were used (range: 8–

9) per session. The number of needles was either fixed ( N = 3), 35 , 36 , 38 

r varied depending on the individual situation ( N = 2). 37 , 39 In one

tudy, the number of needle insertions remained unclear. 40 

Acupuncture points: either body acupuncture points ( N = 5) 35–39 or

ar points ( N = 1) 40 were used. Four studies reported the name of body

oints used ( N = 4). 35–38 Frequently used points were local points in the

ower abdomen ( N = 4), Spleen 6 ( N = 4), Liver 3 ( N = 4), Stomach 36

 N = 3), Spleen 10 ( N = 3), Spleen 9 ( N = 2), Liver 8 ( N = 2), Kidney 10

 N = 2). 

Depth: the depth of needle insertion either followed TCM litera-

ure ( N = 3), 35–37 superficial at skin level ( N = 1), 39 or not reported

 N = 2). 38 , 40 

Response: De Qi response was sought in three studies 35–37 (aware-

ess of needle described as a heavy, aching, dull, tingling, or distending

ensation). 35 , 54 One study sought slight echo in contrast to strong De

i ( N = 1), 39 and two studies did not report on any needling response

 N = 2). 38 , 40 

Needle stimulation: needles were stimulated manually ( N = 1), 36 or

lectrically ( N = 1). 39 One study applied no stimulation, 35 while three

tudies did not report on needle stimulation. 37 , 38 , 40 

Needle retention time: needles were left in place for 20–30 min

 N = 2), 35 , 36 ≤ 20 min ( N = 2), 38 , 39 or the time was not reported

 N = 2). 37 , 40 
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Table 1 

Study characteristics of included studies. 

Study Armor 2021 Li 2023 Rubi-Klein 2010 Sousa 2016 Wayne 2008 Xiang 2002 

Country Australia China Austria Brazil USA China 

Diagnosed by Laparoscopy Laparoscopy/endometrioma 

by ultrasound or MRI 

Laparoscopy Laparoscopy /waiting list for 

laparoscopy 

Laparoscopy Laparoscopy 

Outcome measure NRS, EHP, analgesic VAS, EHP, analgesic VAS, SF 36, analgesic VAS, EHP NRS, EHP Unclear 

Total # of participants/after dropouts 29/19 106/106 101/83 46/42 18/14 67/67 ( + 8) ∗ 

# of participants in acupuncture group/after 

dropouts 

14/12 53/53 47/42 23/20 10/9 37/37 

# of participants in control group/after 

dropouts 

15/7 53/53 54/41 23/22 8/5 30/30 

(8/8) a 

# of arms 2 2 2 2 2 3 

Mean age 33.4 30.2 33.64 30.81 17.4 NR 

Style of acupuncture TCM-style Not specified TCM-style Not specified Japanese-style Ear acupuncture 

Reasoning for treatment Yes No No Yes Yes No 

Treatment variations Fixed protocol Fixed protocol Semi-individualized 

(fixed + 3 variable points) 

Fixed protocol Manualized according to 

TCM-diagnosis following a 

predefined algorithm 

Unclear 

# of needle insertions used each session 14 9 9–15 19 8–12 Unclear 

Names of points used SP 6, SP 8, SP 10, ST 29, ST 

36, CV 3, CV 4, LR 3 

CV 4, SP 6, LR 3, KI 6, ST 30 Bl 32, ST 29, ST 36, CV 3, SP 

6 + three out of LR 3, LR 8, 

SP 9, SP 10, KI 10, 

Bl 17, GB 29, ST 36, CV 3, SP 

6, LR 3, LR 8, SP 9, SP 10, KI 

10 

Not predefined Ting Zhong, Pi Zhi Xia, Nei 

Fen Mi, Jiao Gan, Nei Sheng, 

Zhi Qi 

Depth of insertion Consistent with literature 15–35 mm Varying according to 

TCM-diagnosis 

NR 1–2 mm superficial NR 

Response sought De Qi De Qi De Qi NR Slight echo NR 

Needle stimulation No stimulation Manually every 10 min NR NR Electrically NR 

Needle retention time > 20–30 min > 20–30 min NR ≤ 20 min ≤ 20 min NR 

Needle type: 

Disposable sterile stainless-steel needles, 

0.18–0–3 × 25–40 mm or other 

Yes Yes Yes Yes 0.18–16 mm sterile single 

use gold and silver needles 

NR 

Total # of treatments 16 9 + x 10 5 16 12 

Frequency of treatments Twice/week Starting one week before 

menstruation, during 

menstruation daily, when 

pain occurred 

Twice/week Once/week Twice/week Starting 5 days before 

menstruation every other 

day, four times each cycle 

Total duration of treatment 8 weeks 12 weeks 5 weeks 5 weeks 8 weeks 12 weeks 

Other treatment components Contraceptives, analgesics Analgesics Moxibustion, analgesics Contraceptives Ear acupuncture, 

Moxibustion 

NR 

Setting and context Private clinics and university Hospitals Hospital NR Private clinics or at home of 

participants 

Hospital 

Practitioner background Registered acupuncturists Doctors of TCM + protocol 

training 

Registered acupuncturists Physiotherapist (competency 

on acupuncture unclear) 

Licensed 

acupuncturists + protocol 

training 

NR 

Rationale for comparator No No No No Yes Yes 

Description of comparator As per medical advice but no 

TCM 

Non-specific acupuncture: 

superficial at 

non-acupuncture points 

without stimulation 

Non-specific acupuncture: 

acupuncture at points with 

no correlation to 

endometriosis 

Non-specific acupuncture: 

simulated therapy with 

needle insertion 3 cm apart 

from original point 

Non-penetrating sham 

acupuncture, sham ear 

acupuncture, sham 

moxibustion 

Chinese herbal medicine (No 

intervention) a 

∗ Data of third treatment arm in parentheses, since not randomized and excluded from this meta-analysis (for the outcomes in this meta-analysis only second treatment group as comparator group with Chinese 

herbal medicine as control intervention).EHP-30, endometriosis health profile; MRI, magnetic resonance imaging; NR, not reported; NRS, numeric rating scale; SF 36, short form (endometriosis questionnaire on 

quality of life); TCM, Traditional Chinese medicine; VAS, visual analogue scale. 

4
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Fig. 1. PRISMA flowchart of study selection and results. 
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Needle type: sterile, disposable stainless-steel needles 0.18–0.3 × 25–

0 mm ( N = 4) 35–38 or sterile, disposable gold and silver needles 0.18–

6 mm ( N = 1) 39 were used. One study did not report the needle type

sed. 40 

.2.3. Treatment regimen 

Number of sessions: total number of treatment sessions ranged from

ve to 16. One study reported varying numbers according to partici-

ants’ pain symptoms during menstruation with a maximum of 16 ses-

ions. 36 

Frequency and duration: treatment frequency ranged from once

eekly to daily and was administered either throughout the whole men-

trual cycle ( N = 4) 35 , 37–39 or only before and during menstruation

 N = 2). 36 , 40 Treatment duration ranged from 5 to 12 weeks with a

ean of 8.33 weeks. 
5 
.2.4. Other components of treatment 

Other treatment components included usual care: hormonal treat-

ent ( N = 2) 35 , 38 and/or analgesics ( N = 3), 35–37 moxibustion (part of

CM treatment along with acupuncture, involving igniting dried herbs

nd using its warmth to stimulate acupuncture points) 55 ( N = 2), 37 , 39 

ar acupuncture ( N = 1), 39 or no additional treatment component

 N = 1). 40 

Treatment settings could be multicenter ( N = 3) 35 , 36 , 39 or single-

enter ( N = 2) 37 , 40 , and included hospitals ( N = 3), 36 , 37 , 40 private clin-

cs ( N = 2), 35 , 39 university ( N = 1), 35 or participants’ homes ( N = 1). 39 

ne study did not clearly report the study setting. 38 

.2.5. Practitioner background 

Practitioners were either licensed/registered acupuncturists

 N = 3) 35 , 37 , 39 or doctors of TCM ( N = 1) 36 One study included

hysiotherapists, and the competency regarding acupuncture was un-
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p

- Acupuncture versus Chinese herbal medicine 
lear. 38 Practitioners in two studies received training in the treatment

rotocol prior to commencement. 36 , 39 One study did not provide

nformation on practitioners’ backgrounds. 40 

.2.6. Comparator 

Three of six studies used variations of non-specific acupuncture

where penetrating acupuncture was used either at non-acupuncture

oints or points which were chosen as having no influence on pelvic

ain) as a comparator. These include superficial at non-acupuncture

oints without stimulation, 36 non-specific acupuncture at well-defined

oints with no association to endometriosis (short intestine 9, gallblad-

er 31, lungs 1, stomach 8), 37 and simulated therapy with needle inser-

ion 3 cm apart from acupuncture points. 38 In contrast to the penetrating

on-specific acupuncture, one study used a sham acupuncture protocol

non-invasive devices). 39 One study compared acupuncture with usual

are 35 and one study used Chinese herbal treatment. 40 Two of six studies

rovided a rationale for the control intervention. 39 , 40 

.3. Quality/risk of bias of included studies 

.3.1. Acupuncture quality 

NICMAN scores ranged from 13 40 to 22 35 , 39 out of 23, with a mean

f 19. The quality of acupuncture delivered in trials has been improving

ver time. Studies from 2016 and earlier had a mean NICMAN score of

7.75 while those undertaken in the last three years had a mean NIC-

AN score of 21.5. The primary factors that caused a reduction in the

ICMAN score were that most studies did not provide information on

he acupuncture point selection, 36–38 , 40 needling depth and manipula-

ion, 37 , 38 , 40 and point location. 38 , 40 

.3.2. Risk of bias 

Risk of bias for pain severity was low risk for one study, some con-

erns for two studies, and three studies had a high risk of bias ( Fig. 2 ).

etailed risk of bias information is reported in Supplement 3. 

- Randomization 

Three studies were at low risk of randomization bias, and three stud-

es did not provide details on the randomization process and were as-

essed as unclear. 

- Carryover effect 

The carryover effect was assessed only for the cross-over trial. 37 

here was a sustained treatment effect in the acupuncture group after

hase 1, suggesting a high risk of bias for phase 2 data. Therefore, only

hase 1 data were included in the meta-analysis. 

- Deviations from intended intervention 

Three studies provided a study protocol, two of which were rated as

aving a low risk of deviation from the intended intervention. The third

tudy did not provide enough information. The three studies without a

tudy protocol did not report deviation from treatment and the risk of

ias was unclear. 

- Missing outcome data 

Outcome data were adequately reported in five studies and at low

isk of bias. Dropout rates in one study might depend on the true value,

eading to a high risk of bias. 

- Measurement of the outcome 

Participants were not blinded in two studies, and at high risk of bias.

our studies had a low risk of bias. 

- Selection of the reported results 

One study did not provide details of an analysis plan and was as-

essed as unclear. Five studies were at a low risk of bias. 
6 
.3.3. Certainty of evidence (GRADE) 

The certainty of evidence ranged from moderate to very low as out-

ined in the summary of findings table ( Table 2 ). 

.3.4. Publication bias 

Due to the small number of studies, publication bias was not as-

essed. 

.4. Intervention effects 

Three studies did not report mean and SD in the text of the

anuscript 35–37 . For these three studies mean and SD were estimated

rom the median, IQR, and sample size, 35 from the median, range, and

ample size, 36 and from a box and whisker plot. 37 

.4.1. Pain severity 

Reporting of pain severity varied between studies. Studies re-

orted menstrual pain, 35 , 36 , 40 non-menstrual pelvic pain, chronic pelvic

ain, 38 , 39 or simply as pain. 37 The studies that did not specify menstrual

ain or non-menstrual/non-cyclical pain were grouped as ‘non-specified

elvic pain’ in this meta-analysis. This meta-analysis included analysis

n menstrual pain, non-menstrual pain, non-specified pelvic pain, and

verall pelvic pain. 

Two studies reported both menstrual and non-menstrual pain. 35 , 36 

n one of these studies, the baseline for non-menstrual pain was zero. 36 

ince the eligibility criteria for this meta-analysis was pain symptoms,

he data on non-menstrual pain for this study were excluded, with only

he data on menstrual pain being included in the meta-analysis. 

- Acupuncture versus non-specific acupuncture 

There was evidence of a large effect for acupuncture compared to

on-specific acupuncture on overall pelvic pain at the end of treatment

 g = 1.54, 95 % CI 0.92 to 2.16; 3 RCTs, n = 231, low certainty evidence,

 < 0.001) ( Fig. 3 A). There was evidence of a large effect on menstrual

ain at the end of treatment ( g = 1.67, 95 % CI 1.23 to 2.12, 1 RCT,

 = 106, moderate certainty evidence, p < 0.001) and for non-specified

elvic pain at the end of treatment ( Fig. 3 B) (MD − 2.77, 95 % CI 2.15

o 3.38, 2 RCTs, n = 125, low certainty evidence, p < 0.001). There was

vidence of a large effect for non-specified pelvic pain ( g = 2.44, 95 %

I 1.68 to 3.19, 1 RCT, n = 42, very low certainty evidence, p < 0.001)

t follow-up. There was no evidence of a difference in menstrual pain at

ollow-up ( g = 0.19, 95 % CI − 0.19 to 0.57, 1 RCT, n = 106, moderate

ertainty evidence, p = 0.33). 

A sensitivity analysis removing studies where imputation was used

id not change the direction of effect for overall pelvic pain at the end

f treatment ( g = 2.11, 95 % CI 1.39 to 2.82, 1 RCT, n = 46, p < 0.001)

r for non-specified pelvic pain at the end of treatment ( g = 2.65, 95 %

I 1.94 to 3.36, 1 RCT, n = 46, p < 0.001). 

- Acupuncture versus usual care 

There was evidence of a large effect on menstrual pain at the end of

reatment for acupuncture compared to usual care and ( g = 0.9, 95 %

I 0.15 to 1.64, 1 RCT, n = 19, very low certainty evidence, p = 0.02).

here was no evidence of a difference in non-menstrual pain at the end

f treatment ( g = 0.68, 95 % CI − 0.05 to 1.41, 1 RCT, n = 19, very low

ertainty evidence, p = 0.07). 

- Acupuncture versus sham acupuncture 

There was no evidence of a difference for non-specified pelvic pain

or a Japanese acupuncture protocol compared to a sham acupuncture

rotocol at the end of treatment ( g = 0.13, 95 % CI − 0.76 to 1.02, 1 RCT,

 = 14, very low certainty evidence, p = 0.77), or at follow-up ( g = 0.2,

5 % CI − 0.69 to 1.09, 1 RCT, n = 14, very low certainty evidence,

 = 0.66). 
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Table 2 

Summary of findings for acupuncture for endometriosis. 

Outcomes 

Anticipated absolute effects ∗ (95 % CI) Number of 

participants 

(studies) 

Certainty of 

evidence 

(GRADE) 
Comments 

Risk with 

comparator Risk with Acupuncture 

Acupuncture compared to non-specific acupuncture for endometriosis 

Pain (overall) 

at end of treatment 

Hedges’ g 1.54 higher 

(0.917 higher to 2.16 higher) 

231 

(3 RCTs) 

⨁⨁
◯◯

Low 

a , b 

There was a large beneficial effect on overall pain at the end of treatment 

for acupuncture when compared to non-specific acupuncture 

Pain (non-specified) 

assessed with 10 cm VAS at end of treatment 

The mean pain 

(non-specified) was 

5.75 cm 

MD 2.77 cm lower 

(2.149 lower to 3.384 lower) 

125 

(2 RCTs) 

⨁⨁
◯◯

Low 

a , c 

There was a clinically significant reduction ( > 2 cm on 10 cm VAS or 

> 20 %) in non-specified pelvic pain at the end of treatment for acupuncture 

when compared to non-specific acupuncture 

Pain (menstrual) 

at end of treatment 

Hedges’ g 1.67 higher 

(1.23 higher to 2.12 higher) 

106 

(1 RCT) 

⨁⨁⨁
◯

Moderate c 
There was a large beneficial effect on menstrual pain at the end of 

treatment for acupuncture when compared to non-specific acupuncture 

Pain (non-specified) 

at follow-up 

Hedges’ g 2.44 higher 

(1.68 higher to 3.19 higher) 

42 

(1 RCT) 

⨁
◯◯◯

Very low 

d , e 

There was a large beneficial effect on non-specified pelvic pain at the end of 

the follow-up period for acupuncture when compared to non-specific 

acupuncture 

Pain (menstrual) 

at follow-up 

Hedges’ g 0.19 higher 

(0.19 lower to 0.57 higher) 

106 

(1 RCT) 

⨁⨁⨁
◯

Moderate c 
There was no evidence of benefit on menstrual pain at the end of the 

follow-up period for acupuncture when compared to non-specific 

acupuncture 

Health Related Quality of Life (HRQoL) 

at end of treatment 

Hedges’ g 1.24 higher 

(0.73 lower to 3.21 higher) 

148 

(2 RCTs) 

⨁
◯◯◯

Very low 

b , c , d 

There was no evidence of benefit on health-related quality of life at the end 

of treatment for acupuncture when compared to non-specific acupuncture 

Health Related Quality of Life (HRQoL) 

at follow-up 

Hedges’ g 0.6 higher 

(0.32 lower to 0.44 higher) 

106 

(1 RCT) 

⨁⨁⨁
◯

Moderate c 
There was no evidence of benefit on health-related quality of life at the end 

of the follow-up period for acupuncture when compared to non-specific 

acupuncture 

Acupuncture compared to usual care for endometriosis 

Pain (menstrual) 

at end of treatment 

Hedges’ g 0.9 higher 

(0.15 higher to 1.64 higher) 

19 

(1 RCT) 

⨁
◯◯◯

Very low 

e , f 

There was a large beneficial effect on menstrual pain at the end of 

treatment for acupuncture when compared to usual care 

( continued on next page ) 
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Table 2 ( continued ) 

Outcomes Anticipated absolute effects ∗ (95 % CI) Number of 

participants 

(studies) 

Certainty of 

evidence 

(GRADE) 

Comments 

Risk with 

comparator 

Risk with Acupuncture 

Pain (non-menstrual) 

at end of treatment 

Hedges’ g 0.68 higher 

(0.05 lower to 1.41 higher) 

19 

(1 RCT) 

⨁
◯◯◯

Very low 

e , f 

There was no evidence of benefit on non-menstrual pain at the end of 

treatment for acupuncture when compared to usual care 

Health Related Quality of Life (HRQoL) 

assessed with: EHP-30 

at 4-week follow-up 

Hedges’ g 0.76 higher 

(0.02 higher to 1.49 higher) 

19 

(1 RCT) 

⨁
◯◯◯

Very low 

e , f 

There was a moderately beneficial effect on health-related quality of life at 

4-week follow-up for acupuncture when compared to usual care 

Acupuncture compared to sham acupuncture for endometriosis 

Pain (non-specified) 

at end of treatment 

Hedges’ g 0.13 higher 

(0.76 lower to 1.02 higher) 

14 

(1 RCT) 

⨁
◯◯◯

Very low 

e , g 

There is no evidence of benefit on non-specified pelvic pain at the end of 

treatment for Japanese style acupuncture compared to sham acupuncture 

Pain (non-specified) 

at follow-up 

Hedges’ g 0.2 higher 

(0.69 lower to 1.09 higher) 

14 

(1 RCT) 

⨁
◯◯◯

Very low 

e , g 

There is no evidence of benefit on non-specified pelvic pain at follow-up for 

Japanese style acupuncture compared to sham acupuncture 

Health Related Quality of Life (HRQoL) 

at end of treatment 

Hedges’ g 1.3 higher 

(0.32 higher to 2.28 higher) 

14 

(1 RCT) 

⨁
◯◯◯

Very low 

e , g 

There is evidence of a large beneficial effect on health-related quality of life 

at end of treatment for Japanese style acupuncture compared to sham 

acupuncture 

Health Related Quality of Life (HRQoL) 

at follow-up 

Hedges’ g 1.56 higher 

(0.54 higher to 2.58 higher) 

14 

(1 RCT) 

⨁
◯◯◯

Very low 

e , g 

There is evidence of a large beneficial effect on health-related quality of life 

at follow-up for Japanese style acupuncture compared to sham acupuncture 

Acupuncture compared to Chinese Herbal Medicine for endometriosis 

Pain (menstrual) 

at end of treatment 

Hedges’ g 1.67 higher 

(1.12 higher to 2.22 higher) 

67 

(1 RCT) 

⨁
◯◯◯

Very low 

c , h 

There is evidence of a large beneficial effect on menstrual pain at the end of 

the treatment for acupuncture when compared to Chinese herbal medicine. 

∗ The risk in the intervention group (and its 95 % confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95 % CI).CI, confidence interval; RCT, 

randomized controlled trial; VAS, visual analogue scale MD, mean difference; EHP-30, endometriosis health profile.GRADE Working Group grades of evidenceHigh certainty: we are very confident that the true effect 

lies close to that of the estimate of the effect.Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is 

substantially different.Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.Very low certainty: we have very little confidence in 

the effect estimate: the true effect is likely to be substantially different from the estimate of effect.Explanations. 
a . Downgraded 1 level for serious risk of bias: most studies are at unclear or high risk of bias in a minimum of one domain due to lack of blinding and lack of study protocol leading to uncertainty of deviation from 

intended intervention; No information on randomization process, no ITT analysis with a potential impact on the results; missing outcome data. 
b . Downgraded 1 level for serious inconsistency: Despite random effects model significant ( P < 0.05) heterogeneity present. 
c . Downgraded 1 level for serious imprecision: Small sample size. 
d . Downgraded 1 level for serious risk of bias: unclear risk of bias due to lack of blinding and lack of study protocol leading to uncertainty of deviation from intended intervention. 
e . Downgraded 2 levels for very serious imprecision: Very small sample size. 
f . Downgraded 2 levels for very serious risk of bias: Lack of participants’ blinding leading to high risk of bias for high risk of influence on patient-reported outcomes. 
g . Downgraded 1 level for serious risk of bias: no information on randomization process, no ITT analysis with a potential impact on the results. 
h . Downgraded 2 level for very serious risk of bias: no information on randomization process; lack of blinding, lack of study protocol leading to uncertainty of deviation from intended intervention and lack of 

pre-specified analysis plan, no ITT analysis with a potential impact on the results; lack of information on measurement of outcome and outcome assessment. 

8
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Fig. 2. Risk of bias graph. 
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There was evidence of a large benefit on menstrual pain for acupunc-

ure compared to Chinese herbal medicine at the end of treatment

 g = 1.67, 95 % CI 1.12 to 2.22, 1 RCT, n = 67, very low certainty

vidence, p < 0.001). 

.4.2. Adverse events 

Four studies reported mild adverse events after acupuncture treat-

ent ( n = 222). 35–37 , 39 Adverse events included bruising, soreness at

he needle site, lightheadedness or hypotonic reaction, that occurred af-

er 0.5 % to 6.7 % of acupuncture treatments, without need for medical

ntervention. One event of hypotension was reported that required med-

cal attention, which stabilized after 30 min. Two studies did not report

dverse events. 38 , 40 

.4.3. Health-related quality of life 

- Acupuncture versus non-specific acupuncture 

There was no evidence of a difference for acupuncture compared to

on-specific acupuncture on HRQoL at the end of treatment ( Fig. 3 C)

 g = 1.24, 95 % CI − 0.73 to 3.21; 2 RCTs, n = 148, very low certainty

vidence, p = 0.22) or at follow-up ( g = 0.6, 95 % CI − 0.32 to 0.44, 1

CT, n = 106, moderate certainty evidence, p = 0.76). 
- Acupuncture versus usual care c

9 
There were moderate improvements in HRQoL at four weeks follow-

p for acupuncture compared to usual care ( g = 0.76, 95 % CI 0.02 to

.49, 1 RCT, n = 19, very low certainty evidence, p = 0.04). 

- Acupuncture versus sham acupuncture 

There was evidence of a large benefit for acupuncture compared to

ham acupuncture on HRQoL at the end of treatment ( g = 1.3, 95 % CI

.32 to 2.28, 1 RCT, n = 14, very low certainty evidence, p = 0.01), and

t eight weeks follow up ( g = 1.56, 95 % CI 0.54 to 2.58,1 RCT, n = 14,

ery low certainty evidence, p = 0.003). 

.4.4. Most bothersome symptom 

No study reported on the most bothersome symptom. 

.4.5. Changes in analgesic medication 

Three studies reported on the use of analgesic medication. Due to

he heterogenous nature of data collection this could not be included

n the meta-analysis. One study ( n = 19) reported a mean reduction in

ays where analgesia was used per month from 11.0 (9.6) to 7.5 (8.3)

n the acupuncture group compared to 8.8 (9.7) to 7.3 (7.5) in the usual

are group. 35 Another study ( n = 83) reported a significant decrease

 p = 0.03) in the acupuncture group compared to non-specific acupunc-

ure, with 54 % of participants did not use analgesics after treatment

ompared to 21 % at baseline. 37 
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Fig. 3. Acupuncture vs non-specific acupuncture on (A) overall pelvic pain; (B) non-specified pelvic pain; (C) HRQoL. 
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.4.6. Subgroup analysis 

Subgroup analysis could not be performed as each subgroup was too

mall ( < 3) to provide reliable conclusions. 

. Discussion 

Acupuncture for endometriosis demonstrated benefit in reducing the

everity of menstrual pain and overall pelvic pain when compared to

on-specific acupuncture, usual care, and Chinese herbal medicine. Re-

uctions in pelvic pain severity were clinically relevant, with reductions

n VAS scores for pelvic pain > 20 %, well in excess of the minimum clin-

cally important difference. 56 Similar benefits were observed for HRQoL

hen compared to sham acupuncture and to usual care. Although a

eta-analysis could not be performed, studies generally reported greater

eductions in analgesic usage in the acupuncture versus the comparison

roups. 

None of the included studies fulfilled all the criteria on reporting

he core outcomes set for endometriosis research. 34 This is unsurprising

iven that all the included studies started recruitment prior to this pub-

ication. However, it is important for future research to include these

utcomes as a priori outcomes . 

The findings of this study demonstrating the effect of acupunc-

ure for endometriosis-related symptoms is consistent with previous re-

iews. 57 , 58 Our review provides an important update with the addition

f two recently published studies, the use of GRADE for certainty of evi-

ence and the NICMAN scale to evaluate the quality of the acupuncture

elivered. There was an improvement in reporting quality of acupunc-

ure interventions on the NICMAN scale and STRICTA in more recent

tudies. More high-quality studies reporting in line with the STRICTA
10 
uidelines would allow future analysis on the details of treatment meth-

ds. 

Very few studies investigated medium to long term effects of

cupuncture 59 with studies providing conflicting information on the du-

ation of any potential benefits. A longer follow-up may provide more

nsight into potential long term benefits of acupuncture, similar to the

ustained benefits observed for dysmenorrhea for up to one-year follow-

p. 60 Another consideration is the financial burden associated with en-

ometriosis, and that potential ongoing acupuncture treatments may

dd to this burden. 16 , 61 Future studies investigating different frequen-

ies and doses of acupuncture may provide information on the ideal or a

ost-effective dose for the management of endometriosis-related symp-

oms, at different stages of the disease. 62 , 63 

There is a clear need for more high-quality randomized controlled

rials to draw more accurate conclusions on how effective acupuncture

s for managing endometriosis-related symptoms. Future studies should

ive attention to recruiting sufficient sample size, as this was the main

imiting factor for most trials (GRADE). Reporting should include clear

eporting on the randomization process, deviation from intervention

RoB2 domain 1,2), adverse events, and needling details (STRICTA, NIC-

AN scale). 

Sham and non-specific acupuncture are associated with larger effects

han other pharmacological or physical placebos 64 and are sometimes

s powerful as verum acupuncture due to both psychological and phys-

ological effects of needle insertion. 65 Future acupuncture trials may

onsider that sham acupuncture with skin penetration has only been

ecommended for trials investigating point specificity, but not for in-

estigating the efficacy of acupuncture treatment. 66 In clinical practice,

cupuncture is usually applied as a whole-systems-intervention, 67 with

xpert consensus suggesting cumulative benefits of combined treatment
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f acupuncture and Chinese herbal medicine in the management of en-

ometriosis. 27 Future research using a pragmatic study design may pro-

ide a better insight into how acupuncture is delivered in the community

linical setting. 68 

In conclusion, acupuncture may cause a large reduction in pelvic

ain compared to non-specific acupuncture at the end of treatment. This

eduction probably does not continue after cessation of treatment, how-

ver due to the nature of how this was reported in different studies

o firm conclusions can be drawn. It is currently uncertain what effect

cupuncture has on pain compared to usual care. Acupuncture may im-

rove health related quality of life, but we are very uncertain about the

esults Acupuncture should be considered in the clinical management of

ndometriosis for those who have not responded to other interventions

nd where pelvic pain is a primary concern. Future trials would benefit

rom investigating acupuncture as part of a whole systems intervention,

omparing different ‘doses’ of acupuncture, having larger sample sizes,

ndertaking longer post treatment follow-up, and improving reporting

n line with STRICTA guidelines. 
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