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ARTICLE INFO ABSTRACT
Keywords: Background: Pregnancy-related low back pain (PLBP) is a common musculoskeletal disorder,
Pregnancy-related low back pain affecting people’s physical and psychological health. Acupuncture is widely used in clinical

Pregnancy-related pelvic girdle pain
Acupuncture

Systematic review

Meta-analysis

practice as a treatment for PLBP. This study aimed to evaluate the efficacy and safety of
acupuncture or acupuncture combined with other treatments for PLBP patients.

Methods: The Cochrane Library, PubMed, EMBASE, Web of Science, the Chinese Biological
Medicine Database, China National Knowledge Infrastructure, WanFang Database, and VIP in-
formation database were searched from inception to January 31, 2022. Randomized controlled
trials (RCTs) were eligible, without blinding and language restriction. Cochrane’s risk of bias tool
was used to assess the methodological quality. Meta-analysis was performed using RevMan 5.3.
Results: Twelve randomized controlled trials involving 1302 patients were included. The results
showed that compared to the control group, the VAS score was significantly decreased after
acupuncture treatment. In addition, no significant difference was found in the preterm delivery
rate (RR = 0.38, 95%CI: 0.24 to 0.61, P = 0.97) after acupuncture treatment. Compared with
other therapies, acupuncture or acupuncture plus other therapies revealed a significant increase
in the effective rate (OR: 6.92, 95%CI: 2.44 to 19.67, 2= 0%). No serious adverse events owing
to acupuncture were reported.

Conclusion: Acupuncture or acupuncture combined with other interventions was a safe and
effective therapy for treating PLBP. However, the methodological quality of the RCTs was low.
More rigorous and well-designed trials should be conducted.

1. Introduction

Pregnancy-related low back pain (PLBP) is a recurrent or constant pain, lasting for more than one week from the lumbar spine or
pelvis [1]. PLBP occurs frequently in the middle and 3rd trimesters. Besides, these symptoms persist during the all postpartum period.
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The prevalence of PLBP ranges from 20% to 90%, and its severe form affects 1/3 of pregnant women across the globe [2-6]. PLBP
results in maternal health outcomes, including sleep interference, prolonged sick leave, low quality of life, increased adverse delivery
outcomes, and postpartum depression [3,7-12]. Up to now, the underlying pathogenesis and etiology of PLBP remain unclear.
Furthermore, clinical treatment is filled with difficulty and repeated medical treatment is common. Which brings great difficulties to
clinical treatment, resulting in repeated medical treatment. PLBP is a chronic disease associated with mechanical strain and pelvic
ligament laxity. Its occurrence is associated with an intense physical workload, pre-pregnancy body mass, the body’s center of gravity
forward, PLBP history, old age, amniotic fluid index (AFI), and depression [13-15].

PLBP often develops due to poor management during pregnancy. Treatment focuses on controlling pain and improving quality of
life. From the last decades, medication, non-pharmacological treatments, exercise, complementary and alternative therapy psycho-
therapy, physical technology, and multidisciplinary rehabilitation have been used in the management of PLBP [16-19]. Acetamino-
phen and NSAIDs are common first-line treatment options for PLBP [20]. The users are very commonly at elevated risk of the
gastrointestinal tract, kidneys, and cardiovascular adverse effects [21-23]. Nonetheless, they have poor acceptability and transient
analgesia. As such, there is a need for more effective therapies.

Acupuncture is a non-pharmacological treatment widely used in musculoskeletal pain management [24-28]. The efficacy of
acupuncture has been confirmed in recent clinical trials [29-35]. Moreover, a middle or strong level of evidence was provided in
previous systematic reviews, indicating that acupuncture ameliorates pregnancy-related pelvic pain, causing mild adverse events
which include needling pain and bleeding [7,32,36,37]. However, the pure effect of acupuncture on PLBP remains elusive. Therefore,
this work aims to systematically collect and review the available evidence on the efficacy and safety of acupuncture in patients with
PLBP. This is geared towards providing evidence-based insights for related patients, physicians, and investigators.

2. Materials and methods

This meta-analysis was conducted using Review Manager as per the Cochrane Handbook for Systematic Reviews of Interventions
(Version 5.3) and the Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines. This study was registered on
PROSPERO (CRD42022307865).

2.1. Search for literature

This systematic review was conducted via an online literature search of the 8 following databases from their inception to January
31, 2022: The Cochrane Library, PubMed, EMBASE, Web of Science, the Chinese Biological Medicine Database, China National
Knowledge Infrastructure, Wan-fag Database, and VIP information databases. The search strategies were applied to each database
using MeSH terms and natural language associated with the keywords “low back pain,” “pregnancy,” “postpartum period,” and
“acupuncture”. No restriction was required on language or publication period. Table 1 shows the full electronic search strategy for the
PubMed database. The search strategy for each database (MeSH term) was detailed in Supplementary Material (S1).

Table 1
Search strategy for PubMed.

Query Search term

#1 "low back pain"[MeSH Terms]

#2 "pelvic pain"[Title/Abstract] OR "back discomfort"[Title/Abstract] OR "back ache"[Title/Abstract] OR "back pain"[Title/Abstract] OR "low back
pain"[Title/Abstract] OR "pelvic girdle pain"[Title/Abstract]

#3 #1 OR #2

#4 "pregnancy'[MeSH Terms]

#5 "pregnant*"[All Fields] OR "gestation"[Title/Abstract]

#6 "postpartum period"[MeSH Terms]

#7 "postnatal"[Title/Abstract] OR "post natal"[Title/Abstract] OR "Natal"[Title/Abstract]

#8 #4 OR #5 O R#6 OR #7

#9 "acupuncture"[MeSH Terms] OR "acupuncture therapy'[MeSH Terms]

"acupoint"[Title/Abstract] OR "needling"[Title/Abstract] OR "electroacupuncture"[Title/Abstract] OR "electric acupuncture"[Title/Abstract] OR "hand
acupuncture"[Title/Abstract] OR "scalp acupuncture"[Title/Abstract] OR "auricular acupuncture"[Title/Abstract] OR "ear acupuncture"[Title/Abstract]
OR "warm acupuncture"[Title/Abstract] OR "dry needling"[Title/Abstract] OR "acupoint injection"[Title/Abstract] OR "acupressure"[Title/Abstract] OR
"acupoint catgut embedding"[Title/Abstract] OR "transcutaneous electrical acupoint stimulation"[Title/Abstract]

#10 randomized controlled trial as a topic [MeSH Terms]
#11 controlled clinical trial [Title/Abstract]
#12 clinical trials, randomized [Title/Abstract]

#13 random* [Title/Abstract]
#14 #10 OR #11 OR #12 OR #13
#15 #3 AND #8 AND #14
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2.2. Eligibility criteria

2.2.1. Types of studies
Only RCTs were included, regardless of the blinding method used. No language limitation was used.

2.2.2. Types of participants
According to the existing diagnostic criteria, women with a diagnosis of low back pain and pelvic pain during pregnancy or
postpartum would be included. The gender, age, race, nationality, duration of the disease, etc., were not restricted.

2.2.3. Types of interventions

Acupuncture or acupuncture plus conventional therapy as an intervention for PLBP was included. No restriction was imposed
regarding the conventional regimen. In addition to intervention measurements, other background treatment measurements were
identical in both groups.

2.2.4. Types of comparators

The following interventions were considered in the control group: conventional treatments (the same conventional regimen as the
intervention group in the same original trial), medication, physiotherapy, herbal formulations, placebo, or no treatment (e.g., waiting
list).

2.2.5. Types of outcome measures
The primary outcome was the change in the Visual Analog Scale (VAS). Secondary outcomes included effective rate, preterm
delivery rate, and adverse events.

2.2.6. Exclusion criteria
The following criteria were excluded: animal experiments, literature review, case reports, case series, observational studies;
opinion trials and conference proceedings; incomplete original data or full trail; duplicated publications.

2.3. Selection of studies

Two investigators (RL and LPC) independently checked the titles and abstracts of the included RCTs by using EndNote software
(X.9.3.3). They excluded studies that did not refer to acupuncture and PLBP. Identified studies were retrieved for full-text assessment.
Any discrepancy was resolved by a third party (Prof. R) or by contacting the authors of the original article. Study selection was
summarized in a PRISMA flow diagram [38].

2.4. Data extraction

Data were extracted using a predefined data-extraction form (Excel software) that assessed RCTs details (publication year, na-
tionality, journal, year of publication, study design), patient demographics (sample size per arm, median age of patients, gender,
height, weight, gestational weeks), treatment information (duration, frequency, types of acupuncture, acupuncture points, types of
comparators), primary and secondary outcomes, and adverse reactions. Two independent investigators (RL and LPC) extracted the
data in duplicate. Any disagreements were arbitrated by a third party (Prof. R). If any of the study information was unclear or missing,
the corresponding author was contacted through email.

2.5. Risk of bias assessment

The Cochrane Handbook for Systematic Reviews of Interventions was utilized to evaluate the methodological quality of the
included studies [39]. The following items were assessed: random sequence generation, allocation concealment, blinding of partici-
pants and personnel, blinding of outcome assessors, incomplete outcome data, selective reporting, and other sources of bias. Each
domain was assessed and graded as “low risk”, “unclear”, or “high risk”. The evaluation was performed independently by two in-
vestigators (RL and LPC). Any difference encountered was arbitrated by a third investigator (Prof. R).

2.6. Statistical analysis

Statistical analyses were performed using the Review Manager (V.5.3.0) and Stata (17.0). A risk ratio or odds ratio with 95%
confidence intervals was utilized for dichotomous data, whereas a mean difference or standardized mean difference with 95% con-
fidence intervals was used for continuous data. The Chi-square and I? statistics were applied to investigate statistical heterogeneity.
The fixed-effects model was used for low heterogeneity (I <50%), and the random-effects model was applied if heterogeneity was
moderate (50% <I? <75%). a = 0.05, P < 0.05 was considered a statistically significant difference. A meta-analysis would not be
performed when heterogeneity was considerably high (I? >75%). Sensitivity analysis was conducted based on different levels of bias in
the included studies to validate the robustness of our findings. Funnel plots were used to evaluate the publication bias of the primary
outcome indicators when more than ten eligible studies were included.



Table 2

Characteristics of the eligible trials included.

Including Location  Sample Initial gestational  Intervention type  Acupoints Frequency and Period Control type Outcome Adverse event(T/C)
studies size ( T/ weeks (T/C)
C)
Kaj 2000+ Sweden 60/60 T:24.2+3C:24.2  Acupuncture BL26-30, BL60, Cw2, Session: 3 times a week Physiotherapy VAS the
+2.25 and local points. during the first two weeks effective rate local hematoma ( 2/0 )
and then twice a week adverse events
Stimulation: 30 min
Period: 4 weeks
Joao Brazil 79/61 T:19.9 + 4.6 Acupuncture KI3, SI3, BL62, BL40, Session: once a week, Conventional treatment VAS neonatal None
20042 C:21.0 £+ 4.4 TES5, GB30, GB41, and  twice a week if necessary and the antispasmodic weight
the Jiaji points. Stimulation: NR drug
Period: 8 weeks
Nina Sweden 100/72 30 + 4.2 Acupuncture LR3, GV20, BL60, SI3, Session: 2 times a week No treatment VAS adverse local pain (6), heat or sweating
200443 BL22-26. during the first two weeks events (5), local hematoma (2),
and then 1 per week tiredness (2), nausea(2), and
Stimulation: NR weakness (1)
Period: NR
Long China 82/82 T:18.3 £ 2.3 Acupuncture BL23, BL25, Ashi Session: 2 times a week Conventional treatment ~ VAS neonatal Drowsiness or Calmness ( 11/
2014% C:20.1 + 3.1 points. Stimulation: 20 times, (No treatment) weight 0)
within 30 min before neonatal
meals height
Period: 8 weeks preterm
delivery rate
cesarean
section rate
adverse events
Jia 20154 China 94/94 - Acupuncture BL23, BL25, Ashi Session: 1 per week Conventional treatment VAS neonatal Drowsiness(9/0)
points. Stimulation: 30 min weight
Period: 5 weeks neonatal
height
preterm
delivery rate
cesarean
section rate
adverse events
Luo 2019%8 China 80/80 T:25.4 + 3.2 Acupuncture BL25, BL23, Ashi Session: 1 per week Attention diversion VAS preterm NR
C:249 £ 3.3 points. Stimulation: 30 min method of analgesic delivery rate
Period: 4 weeks drugs cesarean
section rate
adverse events
Zhang China 148/148 T:39.44 + 2.56 Acupuncture BL23, BL25, Ashi Session: 1 per day Comfort treatment Pain score NR
2020°! C:38.68 + 2.32 points. Stimulation: 30 min preterm
Period: 4 weeks delivery rate
Li 2019%° China 60/60 - Warm BL23, BL31-34, ST36, Session: 5 times a week Eight Jane granules VAS the NR
acupuncture SP6. Stimulation:30 min effective rate

Period: 10 weeks

(continued on next page)
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Table 2 (continued)

Including
studies

Location

Sample
size ( T/
C)

Initial gestational
weeks (T/C)

Intervention type

Acupoints

Frequency and Period

Control type

Outcome

Adverse event(T/C)

Feng
20174

Stephanie
2019°°

Liu 20212

Helen
2008*4

China

Canada

China

Sweden

60/60

200/199

120/120

386/386

T:28 + 4.7 C:27.4
+4.2

T:24 £3C:24 £
3/T:39.2 £ 1.7
C:39.5+1.6

Acupuncture +
Duhuo Jisheng
Tang

Acupuncture +
standard care

Acupuncture +
WIRA irradiation

Acupuncture +
standard
treatment

BL23, BL31-34, BL40,
BL57, GB30, GB31,
GB32, GV3, EX-B2,
Ashi points.

BL40, BL26, BL23,
BL32, BL57, SP10,
KI9, K111, LR6, GB30,
LR3, Ashi points.

Trigger point

GV20, LI 4, BL26,
BL32 -33, BL60, BL54,
KI 11, EX-B7, GB30,
SP12, ST36.

Session: 4 times a week
Stimulation:20 min
Period: 7 times

Session: 2 times a week
during the first week and
then 3 times a week
Stimulation: 30 min
Period: 5 weeks
Session:1 per day
Stimulation: 25 min
Period: 4 weeks
Session: 2 times a week
Stimulation: 40 min
Period: 6 weeks

Duhuo Jisheng Tang

Standard care

Conventional treatment

Standard treatment/
Standard treatment plus
stabilizing exercises

Pain score the
effective rate
recurrence rate

VAS adverse
events

VAS the
effective rate

VAS adverse
events
neonatal
weight

NR

bruising (24), fatigue (9),
dizziness (1), and headache (1)

NR

Headache plus severe
drowsiness(1), headache(1),
rash(2), severe nausea with
feeling faint, sweating and
Dizziness(4)

*T, treatment group; *C, control group; *NR, not reported; *VAS, Visual Analog Scale; *Cw2, Location of this point was not described in the article.
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Table 3

Characteristics of the adverse events.
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Adverse events

Experiment group

Control group

Risk Ratio

Preterm delivery
Local hematoma
Drowsiness
Tiredness
Weakness
Dizziness
Headache
Nausea

(S T R

53

S oo oo oo

P=0.97

Local hematoma, tiredness, weakness, drowsiness, nausea, and headache were considered adverse events (AEs) of acupuncture. Among
them, no significant difference was found in the preterm delivery rate after acupuncture or not (P = 0.97). No serious adverse events

occurred.

= Records identified from Embase,
£ Web of Science. Pubmed, The
é Cochrane Library, CNKL CBM, Additional records identified
= Vip, Wanfang. through other sources (n=0)
2 Databases searching (n = 374)
Records after duplicates were removed
(n=200)
2
§
e
@
Rt s Records excluded after
(=174 > reading title and/or abstract
— (n=118)
Full-test articles assessed for eligibility N
(n=356) 7
2z
2 Full-test articles excluded,
E‘ <+ with reasons
@=44)
articles mcluded in quahtative synthesis 1NotRCT (n=6)
- (n=12) 2 Not PLBP (n=13)
3 No acupuncture (n = 25)
o
§ articles included in qualitative synthesis
3 (meta-analysis )
= @=12)

Fig. 1. The PRISMA flowchart of the study selection.

Random sequence generation (selection hias)

Allocation concealment (selection hias)

Blinding of participants and personnel (performance hias)
Elinding of outcome assessment (detection hias)

Incomplete outcome data (attrition hias)

H

Selective reporting (reporting hias) |

Other bias

=]

%

25% 50% 75%

100%

Bl Lo risk ot bias

[CJunclear risk of bias

B Hioh risk ot bias

Fig. 2. Risk of bias graph.
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2.7. Subgroup analyses

To further explore the potential resource of heterogeneity, subgroup analysis was explored based on the different treatment pe-
riods, gestational weeks, and age of the patient.

2.8. Assessment of evidence strength and certainty

The Grading of Recommendations Assessment, Development and Evaluation (GRADE) system was used for assessments of the
quality of primary outcomes [40]. In detail, a general “confidence of evidence” rating that was split into 4 categories (ie, high,
moderate, low, and extremely low) will be used to characterize the strength and certainty of the evidence.

3. Result
3.1. Eligible studies and characteristics

A total of 374 records were initially detected, and 174 studies were deduplicated with the Note Express software. By browsing the
abstract and reading the full text, they were screened according to the inclusion and exclusion criteria, and finally, 12 RCTs were
included, with a total of 1302 patients (634 in experimental groups and 646 in control groups) [41-52]. The characteristics of the
included RCTs were outlined in Table 2. The detailed research flow chart was shown in Fig. 1 (see Table 3).

3.2. Risk of bias of included studies

12 RCTs were included, all trials having a comparable baseline. Cochrane risk of bias assessment was performed on the included
literature. Adequate methods of random sequence generation were described in 6 trials. Specifically, these procedures were random
number tables such as computer random number generators, a coin toss random sampling, or shuffling sealed envelopes. The
remaining 6 trials were assessed as unclear without the specific randomization method. Single-blinded was used in two trials [43,44],
double-blinded was used in one trial [50], and then the remaining trials did not describe blinding. No reporting bias was found. In
terms of other risks of bias, two RCTs were assessed as unclear, due to unclear baseline between groups. Figs. 2 and 3 demonstrated the
risk of bias in the included trials.

3.3. VAS

The VAS of the seven trials was evaluated, two of which were postpartum trials [47,52], and five were post-pregnancy trials
[44-46,48,50]. The summary results revealed that acupuncture was more effective than other therapies (MD = —1.60, 95% CI [—1.76,
—1.45], P < 0.05). Due to high heterogeneity (I> = 93%), we performed a subgroup analysis based on whether the women were
postpartum or post-pregnancy. Pregnant women as participants in 5 trials showed high heterogeneity (IZ = 95%) (see Fig. 4).

3.4. The effective rate

The effective rate of acupuncture was evaluated in four trials [41,47,49,52]. The heterogeneity test showed that there was no
significant difference between the postpartum group and the pregnant group (OR = 7.08, 95% CI [2.51, 20.00], P > 0.05). Subgroup
analysis suggested that the effectiveness rate was improved in both the pregnant groups (OR:7.71, 95%CL: 0.79 to 75.75, P = 0.08) and
postpartum groups (OR: 6.94, 95%CI: 2.17 to 22.22, P = 0.001). (see Fig. 5).

(]
@
NS
3 = ju
& B Z2E8E .58 c>=
2 g F o & £ @[ 2 ¥ 5 &
[ L L] b L] o] ] [ L] [ o) b
=] f==] {==] =] {=] ] {==] fe=] f==] {==] =] L=
[~ = o o s ) o o = fos =] ol
{=] w £ w - - w o = (8] @ =
w . . . ) . =) . w | e . = | Random sequence generation (selection hias)
H @ . h @& & & . 3 | . v | Allocation concealment (selection bias)
2 @@= @@= |@| = Blindngofparcipants and personnel (periarmance bias)
W (@ @ ||| ||| @ | |Blinding of outcome assessment (detection hias)
OO OO OO -~ ® 0 0 O nomietoutomedata (atiton bias)
] | e | e [ | | e | e | < | Selective reparting {reporting bias)
o0 0e/e/e/=0[0[0®mm:

Fig. 3. Risk of bias summary.



R. Lietal Heliyon 9 (2023) 18439

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgrou Mean SD Total Mean SD_Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
1.1.1 Postpartum women
Feng 2017 -4.04 2399 30 -1.28 2072 a0 7.9% -1.22 [-1.77,-0.66] -
Liu 2021 -5.38 0628 B0 -4.44 0578 B0 14.4% -1.55[-1.96,-1.14] -
Subtotal (95% CI) 90 90 22.2% -1.43[-1.76, -1.10] <>
Heterogeneity: Chi*= 0.89, df=1 (P = 0.34); F= 0%
Testfor overall effect 2= 8.51 (P = 0.00001;
1.1.2 Pregnant women
Helen 2008 -3.4 2883 125 -05 2281 130 34.7% -1.09[-1.36,-0.83] -
Jia 2015 -364 1818 47 -04 1764 47 10.0% -1.90[-2.39,-1.41] —_—
Long 2014 -3.6 1.389 40 -06 1.473 42 8.2% -2.07 [2.62,-1.53] -
Luo 2018 -419  1.24 40 -2.87 1.239 40 11.2% -0.97 [1.44,-0.51] S
Stephanie 2018 -245 025 98  -1.7 025 103 136% -319[F361,-2.77] T
Subtotal (95% CI) 348 362 77.8% -1.65 [-1.83, -1.47] *
Heterogeneity: Chi*= 79.92, df= 4 (P < 0.00001}); F=95%
Test for overall effect: Z= 1836 (P = 0.00001)
Total (95% CI) 438 452 100.0% -1.60 [-1.76, -1.45] 4
Heterogeneity: Chi = 82.14, df = & (P < 0.00001); F= 93% & ) ! . )

Test for averall effect 2= 20020 (P = 0.00001})

Test for suboroun differences: Chi®=1.32. df=1 (P =0.25). F = 24.5% Favours [xperimental] Favours [control]

Fig. 4. Forest plot for the VAS between the experimental and control group.

Odds Ratio
M-H, Fixed, 95% CI

Experimental Control Odds Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Fixed., 95% CI

1.2.1 postpartum women

Feng 2017 30 30 28 300 133% 5.35[0.25, 116.31]

Li2019 29 a0 21 30 202% 12.43[1.46,105.74] = =
Liu 2021 58 60 a1 60 49.0% 812 [1.06, 24.79] —
Subtotal (95% CI) 120 120  82.5% 6.94 [2.17, 22.22] ’

Total events 17 100

Heterogeneity: Chi*= 0.46, df= 2 (P=0.80); F= 0%

Test for overall effect: 2= 3.27 (P = 0.001)

1.2.2 Pregnant women

KAJ 2000 27 28 14 18 17.5% 7.71[0.78, 75.75] e ———
Subtotal (95% Cl) 28 18 17.5%  7.71[0.79, 75.75] eanE—
Total events 27 14

Heterogeneity: Mot applicable

Testfor overall effect. Z=1.75 (P = 0.08)

Total (95% CI) 148 138 100.0%  7.08[2.51, 20.00] o

Total events 144 114

Heterageneity: Chi*= 0.47, df= 3 (P = 0.93); F= 0% DAEDS 0?1 1=u zén

Test for overall effect: Z= 3.69 (P = 0.0002)

Testfor subdroun differences: Chi*=0.01. df=1 (F=0894). F=0% Favours [experimental

Favours [control]

Fig. 5. Forest plot for the effective rate between the experimental and control group.

3.5. Adverse effects

3.6. The quality of evidence

The GRADE tool was used to assess each outcome’s certainty evidence of quality. The evidence quality of the effective rate was
moderate. For serious limitations: most trials were assessed as an unclear or low bias of risk, so the evidence was downgraded. No
serious inconsistency: no statistically significant heterogeneities were found (P > 0.05). The effective rate was directly associated with
clinical outcomes. No serious imprecision: the effect size (OR) was significantly different (P > 0.05). No serious other considerations
were found. For the VAS, the evidence quality was assessed as moderate. Most trials were assessed as an unclear or low bias of risk,
therefore the evidence was downgraded. The VAS was used to measure PLBP pain intensity directly. No serious inconsistency or serious
imprecision was found in those trials.

4. Discussion

In this systematic review with meta-analyses, we present evidence of the efficacy and safety of PLBP, based on 12 RCTs including
1302 patients. The pooled results revealed that the therapeutic effect of acupuncture was superior to physiotherapy, conventional
treatment, stabilizing exercise, or other drug treatment. In addition, acupuncture or acupuncture combined with other therapies has
better efficacy in relieving the pain of PLBP. Besides, no significant adverse events were reported to have been treated with
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acupuncture during pregnancy. In recent years, acupuncture had been confirmed as a safe therapy.

The American Academy of Family Physicians (AAFP) endorsed the American College of Physicians (ACP) Guidelines recom-
mending acupuncture as a first option for acute, subacute, and chronic low back pain [53]. Acupuncture provides analgesia for several
types of chronic pain with lower cost, lower risk, and higher patient satisfaction than drug treatment [54,55]. Acupuncture analgesia is
a manifestation of integrative processes at different levels in the CNS between afferent impulses from pain regions and impulses from
acupoints. Extensive experimental evidence indicates that acupuncture stimulates endogenous pain-control mechanisms. Diverse
signal molecules promote acupuncture analgesias, including opioid peptides, glutamate, 5-hydroxytryptamine, and cholecystokinin
octapeptide [3]. Among these, the opioid peptides and their receptors modulate acupuncture analgesia. Opioids desensitize peripheral
nociceptors, decrease proinflammatory cytokines in peripheral sites, cytokines, and SP in the spinal cord as well as promote pain
inhibition. Acupuncture has also been shown to reduce inflammation locally which in turn impacts pain processing by the central
nervous system [56-58]. Besides, acupuncture downregulates GluN1 phosphorylation to inhibit pain by inducing serotonin and
norepinephrine.

Low back pain (LBP) refers to muscle tension or stiffness that is localized below the costal margin and above the inferior gluteal
folds [59]. On the other hand, pelvic girdle pain (PGP) is a type of pain between the posterior iliac crest and the gluteal fold, specifically
in the vicinity of sacroiliac joints (SIJ) [60]. The painful nature of LBP and PGP are usually similar and overlapping. Both are associated
with lumbopelvic stabilization. In our study, based on the contention and uncertainty of etiology and treatment, we selected people
with low back pain and pelvic girdle pain as participants [14,61], as many investigators do.

Pain is a subjective experience and clinicians often rely on patients’ verbal reports [62,63]. The change in pain intensity is the
primary outcome in trials of pain-specific therapies, managing and detecting the patient’s life. In a recent survey, clinicians and pa-
tients preferred the VAS to other scales for measuring LBP pain intensity [64]. The VAS is a continuous scale that quantifies pain
intensity. It comprises a 10 cm horizontal or vertical line with anchor points of 0 (no pain) and 10 (extreme pain) [65]. The pain
intensity and pain affect were key dimensions of the pain experience. So far, VAS is the most commonly used in LBP clinical trials to
measure pain intensity and assess "unpleasant” feelings. We confirmed its reliability and efficacy in pain assessment [66], including
cancer pain, degenerative joint pain, and other chronic pain. Thus, VAS represents the primary outcome of this work.

In line with our current report, the efficacy of acupuncture had been proven in previous systematic reviews. Complementary and
Alternative Medicine (CAM) is a mainstream therapy for PLBP [18] and has been verified its efficacy [32,36,37,67]. Nevertheless,
acupuncture is only effective as a supplementary therapy. In our analysis, we discovered that acupuncture or integrated with other
treatments for PLBP is effective and safe.

In conclusion, acupuncture effectively ameliorates pain in PLBP patients compared to the control group. For AEs, no adverse effects
occurred in the trials. In contrast with the two groups in the trial, the preterm delivery rate does not increase after acupuncture
treatment.

5. Study limitations

There were several limitations should be considered in the study. Firstly, considering different diagnostic criteria and gestational
weeks, which might result in high heterogeneity. Besides, due to the small sample size and low quality of RCTs, the results might be
inconclusive. Acupuncture was usually an adjunct therapy and rarely used in isolation. Further research needs to improve the
methodology. More large-scale and high-quality RCTs will be needed. The high quality of acupuncture trials requires to be reported.
The future study design should use acupuncture in isolation to explore the efficacy of PLBP.
6. Conclusions

In summary, this meta-analysis found that acupuncture may be a potential adjustive option for PLBP with minimal side effects.
Acupuncture can relieve pain and improve the effective rate. However more well-designed research will be needed to support our
findings.
Author contribution statement

Rong Li: conceived and designed the experiments; Wrote the paper.

Yulan Ren: conceived and designed the experiments.

Liping Chen performed the experiments; Wrote the paper.

Xiaoding Lin; Yuqi Xu: analyzed and interpreted the data.

Runchen Zhen; Jinzhu Huang: Contributed reagents, materials, analysis tools or data.
Data availability statement

Data associated with this study has been deposited at PROSPERO under the accession number CRD42022307865.

Declaration of competing interest

The authors have no competing interests to declare for this review.



R. Lietal Heliyon 9 (2023) 18439

Acknowledgments

The authors wish to thank the National Natural Science Foundation of China for its support.

References

[1]

[2

—

[3]

[4]

[5]
[6]

7]
[8]

[91
[10]
[11]
[12]
[13]
[14]
[15]

[16]

[17]
[18]
[19]

[20]
[21]

[22]
[23]
[24]
[25]
[26]
[27]
[28]
[29]
[30]
[31]

[32]
[33]

[34]

[35]

[36]

L.M. Mogren, A.L. Pohjanen, Low back pain, and pelvic pain during pregnancy: prevalence and risk factors, Spine 30 (8) (2005) 983-991, https://doi.org/
10.1097/01.brs.0000158957.42198.8e.

B. Stuge, Current knowledge on low back pain and pelvic girdle pain during pregnancy and after childbirth: a narrative review, Curr. Wom. Health Rev. 11 (1)
(2015) 68-74.

A. Gutke, J. Boissonnault, G. Brook, B. Stuge, The severity and impact of pelvic girdle pain and low-back pain in pregnancy: a multinational study, 2018,

J. Wom. Health 27 (4) (2002) 510-517, https://doi.org/10.1089/jwh.2017.6342. . Epub 2017 Aug 23.

C.A. Weis, J. Barrett, P. Tavares, C. Draper, K. Ngo, J. Leung, T. Huynh, V. Landsman, Prevalence of low back pain, pelvic girdle pain, and combination pain in a
pregnant ontario population, J. Obstet. Gynaecol. Can.: JOGC = Journal d’obstetrique et gynecologie du Canada: JOGC 40 (8) (2018) 1038-1043, https://doi.
org/10.1016/j.jogc.2017.10.032.

R. Shijagurumayum Acharya, A.T. Tveter, M. Grotle, M. Eberhard-Gran, B. Stuge, Prevalence and severity of low back- and pelvic girdle pain in pregnant
Nepalese women, BMC Pregnancy Childbirth 19 (1) (2019) 247, https://doi.org/10.1186/512884-019-2398-0.

D. Ceprnja, L. Chipchase, P. Fahey, P. Liamputtong, A. Gupta, Prevalence and factors associated with pelvic girdle pain during pregnancy in Australian women: a
cross-sectional study, Spine 46 (14) (2021) 944-949, https://doi.org/10.1097/BRS.0000000000003954.

S. Fishburn, D.T. Cooper, Pelvic girdle pain: are we missing opportunities to make this a problem of the past? Br. J. Midwifery 23 (11) (2015) 774-778.

S. Malmgqvist, I. Kjaermann, K. Andersen, I. @kland, J.P. Larsen, K. Brgnnick, The association between pelvic girdle pain and sick leave during pregnancy; a
retrospective study of a Norwegian population, BMC Pregnancy Childbirth 15 (2015) 237, https://doi.org/10.1186/512884-015-0667-0.

J. Mackenzie, E. Murray, J. Lusher, Women’s experiences of pregnancy related pelvic girdle pain: a systematic review, Midwifery 56 (2018) 102-111, https://
doi.org/10.1016/j.midw.2017.10.011. Epub 2017 Oct 16.

T. Brooks, R. Sharp, S. Evans, J. Baranoff, A. Esterman, Predictors of depression, anxiety and stress indicators in a cohort of women with chronic pelvic pain,
J. Pain Res. 13 (2020) 527-536, https://doi.org/10.2147/JPR.S223177. Erratum in: J Pain Res. 2020 Mar 27;13:657.

P. Katonis, A. Kampouroglou, A. Aggelopoulos, K. Kakavelakis, S. Lykoudis, A. Makrigiannakis, K. Alpantaki, Pregnancy-related low back pain, Hippokratia 15
(3) (2011) 205-210.

M. Sinclair, C. Close, J. Mc Cullough, C. Hughes, S.D. Liddle, How do women manage pregnancy-related low back and/or pelvic pain? Descriptive findings from
an online survey, Evid. base Midwifery 12 (3) (2014) 76-82.

H.Y. Chang, Y.H. Lai, M.P. Jensen, S.C. Shun, F.H. Hsiao, C.N. Lee, Y.L. Yang, Factors associated with low back pain changes during the third trimester of
pregnancy, J. Adv. Nurs. 70 (5) (2014) 1054-1064, https://doi.org/10.1111/jan.12258. . Epub 2013 Sep 16.

S.D. Liddle, V. Pennick, Interventions for preventing and treating low-back and pelvic pain during pregnancy, Cochrane Database Syst. Rev. 9 (2015),
Cd001139, https://doi.org/10.1002/14651858.CD001139.pub4, 2015.

F. Wuytack, C. Begley, D. Daly, Risk factors for pregnancy-related pelvic girdle pain: a scoping review, BMC Pregnancy Childbirth 20 (1) (2020) 739, https://
doi.org/10.1186/512884-020-03442-5.

C. Close, M. Sinclair, S.D. Liddle, E. Madden, J.E. McCullough, C. Hughes, A systematic review investigating the effectiveness of Complementary and Alternative
Medicine (CAM) for the management of low back and/or pelvic pain (LBPP) in pregnancy, J. Adv. Nurs. 70 (8) (2014) 1702-1716, https://doi.org/10.1111/
jan.12360. Epub 2014 Mar 9.

H.S. Robinson, A.P. Balasundaram, Effectiveness of physical therapy interventions for pregnancy-related pelvic girdle pain (PEDro synthesis), Br. J. Sports Med.
52 (18) (2018) 1215-1216, https://doi.org/10.1136/bjsports-2017-098287. Epub 2017 Sep. 27.

L. Chen, M.L. Ferreira, P.R. Beckenkamp, E.L. Caputo, S. Feng, P.H. Ferreira, Comparative efficacy and safety of conservative care for pregnancy-related low
back pain: a systematic review and network meta-analysis, Phys. Ther. 101 (2) (2021), https://doi.org/10.1093/ptj/pzaa200.

1. Koukoulithras, Sr ., A. Stamouli, S. Kolokotsios, M. Plexousakis, Sr ., C. Mavrogiannopoulou, The effectiveness of non-pharmaceutical interventions upon
pregnancy-related low back pain: a systematic review and meta-analysis, Cureus 13 (1) (2021), e13011, https://doi.org/10.7759/cureus.13011.

R. Chou, Pharmacological management of low back pain, Drugs 70 (4) (2010) 387-402.

Z. Varga, S.R.A. Sabzwari, V. Vargova, Cardiovascular risk of nonsteroidal anti-inflammatory drugs: an under-recognized public health issue, Cureus 9 (4)
(2017) el144, https://doi.org/10.7759/cureus.1144.

F.W.D. Tai, M.E. McAlindon, Non-steroidal anti-inflammatory drugs and the gastrointestinal tract, Clin. Med. 21 (2) (2021) 131-134, https://doi.org/10.7861/
clinmed.2021-0039.

V.S. Swathi, S. Saroha, J. Prakash, S. Bhushan, Retrospective pharmacovigilance analysis of nonsteroidal anti-inflammatory drugs-induced chronic kidney
disease, Indian J. Pharmacol. 53 (3) (2021) 192-197, https://doi.org/10.4103/ijp.1JP_704_20.

R.B. Kelly, J. Willis, Acupuncture for pain, Am. Fam. Physician 100 (2) (2019) 89-96.

G. Castellini, P. Pillastrini, C. Vanti, S. Bargeri, S. Giagio, E. Bordignon, F. Fasciani, F. Marzioni, T. Innocenti, A. Chiarotto, S. Gianola, L. Bertozzi, Some
conservative interventions are more effective than others for people with chronic non-specific neck pain: a systematic review and network meta-analysis,

J. Physiother. 68 (4) (2022) 244-254, https://doi.org/10.1016/j.jphys.2022.09.007.

C.T. Tang, M. Sookochoff, L. Rhea, J. Carrier, H. Prather, L. Guan, An audit of structure-based medical acupuncture by a single provider in patients with
musculoskeletal pain using PROMIS scores as the outcome, Acupuncture in medicine, journal of the British Medical Acupuncture Society 41 (1) (2023) 48-54,
https://doi.org/10.1177/09645284221118589.

Y. Zhang, C. Wang, Acupuncture and chronic musculoskeletal pain, Curr. Rheumatol. Rep. 22 (11) (2020) 80, https://doi.org/10.1007/s11926-020-00954-z.
D. Bhoi, D. Jain, R. Garg, K.P. Iyengar, W. Hoda, R. Vaishya, V.K. Jain, Complementary and Alternative Modalities (CAM) for pain management in
musculoskeletal diseases (MSDs), Journal of clinical orthopedics and trauma 18 (2021) 171-180, https://doi.org/10.1016/j.jcot.2021.04.021.

Z.S. Liu Hj, Y.F. Qiu, L. Dong, T. Qin, Y.L. Fu, ED ects of lumbar muscle exercise combined with electroacupuncture for chronic non-specific low back pain,
J Chinese Journal of Rehabilitation 30 (4) (2015) 296-297.

L. Liu, M.A. Skinner, S.M. McDonough, G.D. Baxter, Acupuncture for chronic low back pain: a randomized controlled feasibility trial comparing treatment
session numbers, Clin. Rehabil. 31 (12) (2017) 1592-1603, https://doi.org/10.1177/0269215517705690. . Epub 2017 May 1.

B. Buchberger, L. Krabbe, Evaluation of outpatient acupuncture for relief of pregnancy-related conditions, Int. J. Gynaecol. Obstet.: the official organ of the
International Federation of Gynaecology and Obstetrics 141 (2) (2018) 151-158, https://doi.org/10.1002/ijgo.12446. . Epub 2018 Feb 11.

Z.J. Li Hl, The treatment of electroacupuncture for nonspecific low back pain, J New Chinese Medicine 50 (8) (2018) 170-172.

Q. Meng, Y. Wang, Y. Wang, C. Yu, C. Liu, The clinical study of internal heat needling versus TCM acupuncture in the treatment of nonspecific low back pain
(NLBP), Advances in Integrative Medicine 6 (2019) S51.

J. Vas, M.C. Cintado, J.M. Aranda-Regules, I. Aguilar, F. Rivas Ruiz, Effect of ear acupuncture on pregnancy-related pain in the lower back and posterior pelvic
girdle: a multicenter randomized clinical trial, Acta Obstet. Gynecol. Scand. 98 (10) (2019) 1307-1317, https://doi.org/10.1111/aogs.13635. Epub 2019 Jun 1.
J. Comachio, C.C. Oliveira, L.F.R. Silva, M.O. Magalhaes, A.P. Marques, Effectiveness of manual and electrical acupuncture for chronic non-specific low back
pain: a randomized controlled trial, Journal of acupuncture and meridian studies 13 (3) (2020) 87-93, https://doi.org/10.1016/j.jams.2020.03.064. Epub 2020
Mar 26.

J. Park, Y. Sohn, A.R. White, H. Lee, The safety of acupuncture during pregnancy: a systematic review, Acupuncture in medicine, journal of the British Medical
Acupuncture Society 32 (3) (2014) 257-266, https://doi.org/10.1136/acupmed-2013-010480. Epub 2014 Feb 19.

10


https://doi.org/10.1097/01.brs.0000158957.42198.8e
https://doi.org/10.1097/01.brs.0000158957.42198.8e
http://refhub.elsevier.com/S2405-8440(23)05647-5/sref2
http://refhub.elsevier.com/S2405-8440(23)05647-5/sref2
https://doi.org/10.1089/jwh.2017.6342
https://doi.org/10.1016/j.jogc.2017.10.032
https://doi.org/10.1016/j.jogc.2017.10.032
https://doi.org/10.1186/s12884-019-2398-0
https://doi.org/10.1097/BRS.0000000000003954
http://refhub.elsevier.com/S2405-8440(23)05647-5/sref7
https://doi.org/10.1186/s12884-015-0667-0
https://doi.org/10.1016/j.midw.2017.10.011
https://doi.org/10.1016/j.midw.2017.10.011
https://doi.org/10.2147/JPR.S223177
http://refhub.elsevier.com/S2405-8440(23)05647-5/sref11
http://refhub.elsevier.com/S2405-8440(23)05647-5/sref11
http://refhub.elsevier.com/S2405-8440(23)05647-5/sref12
http://refhub.elsevier.com/S2405-8440(23)05647-5/sref12
https://doi.org/10.1111/jan.12258
https://doi.org/10.1002/14651858.CD001139.pub4
https://doi.org/10.1186/s12884-020-03442-5
https://doi.org/10.1186/s12884-020-03442-5
https://doi.org/10.1111/jan.12360
https://doi.org/10.1111/jan.12360
https://doi.org/10.1136/bjsports-2017-098287
https://doi.org/10.1093/ptj/pzaa200
https://doi.org/10.7759/cureus.13011
http://refhub.elsevier.com/S2405-8440(23)05647-5/sref20
https://doi.org/10.7759/cureus.1144
https://doi.org/10.7861/clinmed.2021-0039
https://doi.org/10.7861/clinmed.2021-0039
https://doi.org/10.4103/ijp.IJP_704_20
http://refhub.elsevier.com/S2405-8440(23)05647-5/sref24
https://doi.org/10.1016/j.jphys.2022.09.007
https://doi.org/10.1177/09645284221118589
https://doi.org/10.1007/s11926-020-00954-z
https://doi.org/10.1016/j.jcot.2021.04.021
http://refhub.elsevier.com/S2405-8440(23)05647-5/sref29
http://refhub.elsevier.com/S2405-8440(23)05647-5/sref29
https://doi.org/10.1177/0269215517705690
https://doi.org/10.1002/ijgo.12446
http://refhub.elsevier.com/S2405-8440(23)05647-5/sref32
http://refhub.elsevier.com/S2405-8440(23)05647-5/sref33
http://refhub.elsevier.com/S2405-8440(23)05647-5/sref33
https://doi.org/10.1111/aogs.13635
https://doi.org/10.1016/j.jams.2020.03.064
https://doi.org/10.1136/acupmed-2013-010480

R. Lietal Heliyon 9 (2023) 18439

[37]

[38]

[39]
[40]
[41]
[42]
[43]

[44]

[45]
[46]

[47]
[48]

[49]
[50]
[51]
[52]
[53]
[54]
[55]
[56]
[57]
[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

C.E. Clarkson, D. O’Mahony, D.E. Jones, Adverse event reporting in studies of penetrating acupuncture during pregnancy: a systematic review, Acta Obstet.
Gynecol. Scand. 94 (5) (2015) 453-464, https://doi.org/10.1111/a0gs.12587. Epub 2015 Mar 3.

M.J. Page, J.E. McKenzie, P.M. Bossuyt, I. Boutron, T.C. Hoffmann, C.D. Mulrow, L. Shamseer, J.M. Tetzlaff, E.A. Akl, S.E. Brennan, R. Chou, J. Glanville, J.
M. Grimshaw, A. Hrobjartsson, M.M. Lalu, T. Li, E.W. Loder, E. Mayo-Wilson, S. McDonald, L.A. McGuinness, L.A. Stewart, J. Thomas, A.C. Tricco, V.A. Welch,
P. Whiting, D. Moher, The PRISMA 2020 statement: an updated guideline for reporting systematic reviews, BMJ (Clinical research ed. 372 (2021) n71.

M. Cumpston, T. Li, M.J. Page, J. Chandler, V.A. Welch, J.P. Higgins, J. Thomas, Updated guidance for trusted systematic reviews: a new edition of the Cochrane
Handbook for Systematic Reviews of Interventions, Cochrane Database Syst. Rev. 10 (2019), Ed000142, https://doi.org/10.1002/14651858.ED000142.

G.H. Guyatt, A.D. Oxman, G.E. Vist, R. Kunz, Y. Falck-Ytter, P. Alonso-Coello, H.J. Schilnemann, GRADE: an emerging consensus on rating quality of evidence
and strength of recommendations, BMJ (Clinical research ed.) 336 (7650) (2008) 924-926, https://doi.org/10.1136,/bm;j.39489.470347.AD.

K. Wedenberg, B. Moen, A. Norling, A prospective randomized study comparing acupuncture with physiotherapy for low-back and pelvic pain in pregnancy,
Acta Obstet. Gynecol. Scand. 79 (5) (2000) 331-335.

J.B. Guerreiro da Silva, M.U. Nakamura, J.A. Cordeiro, L. Kulay Jr., Acupuncture for low back pain in pregnancy-a prospective, quasi-randomised, controlled
study, Acupuncture in medicine, journal of the British Medical Acupuncture Society 22 (2) (2004) 60-67, https://doi.org/10.1136/aim.22.2.60.

N. Kvorning, C. Holmberg, L. Grennert, A. Aberg, J. Akeson, Acupuncture relieves pelvic and low-back pain in late pregnancy, Acta Obstet. Gynecol. Scand. 83
(3) (2004) 246-250, https://doi.org/10.1111/j.0001-6349.2004.0215.x.

H. Elden, L. Ladfors, M.F. Olsen, H.C. Ostgaard, H. Hagberg, Effects of acupuncture and stabilising exercises as adjunct to standard treatment in pregnant women
with pelvic girdle pain: randomised single blind controlled trial, BMJ (Clinical research ed.) 330 (7494) (2005) 761, https://doi.org/10.1136/
bmj.38397.507014.E0. . Epub 2005 Mar 18.

X.H. Yu Long, Yue Chen, Hui Tang, Jianing Zhou, Fang Yang, Effects of acupuncture on lumbar back and pelvic pain in women in the middle and third trimester
of pregnancy, J Maternal & Child Health Care of China 29 (36) (2014) 6118-6120.

Y. Jia, Efficacy and safety of acupuncture to relieve lumbar back and pelvic pain in women in the middle and third pregnancy, J Maternal & Child Health Care of
China 30 (35) (2015) 6386-6388.

Z. Feng, Clinical effect of acupuncture and solitary parasitic soup in the treatment of low back pain, J China Modern Medicine 24 (17) (2017) 136-138.
W.H. Bozhi Luo, Efficacy of acupuncture to relieve lumbar back and pelvic pain in the middle and late pregnancy, J Nei Mongol Journal of Traditional Chinese
Medicine 38 (9) (2019) 96-97.

L. Li, Clinical observation of 60 cases of lumbar sacral pain treated with warm acupuncture, J Acta Chinese Medicine 34 (Z1) (2019) 43-44.

S. Nicolian, T. Butel, L. Gambotti, M. Durand, A. Filipovic-Pierucci, A. Mallet, M. Kone, I. Durand-Zaleski, M. Dommergues, Cost-effectiveness of acupuncture
versus standard care for pelvic and low back pain in pregnancy: a randomized controlled trial, PLoS One 14 (4) (2019), 0214195, https://doi.org/10.1371/
journal.pone.0214195.

J. Zhang, Efficacy of acupuncture to lumbar back and pelvic pain in middle and late pregnancy, J Jia You Yun Bao 2 (13) (2020) 77.

R.M. Li Liu, Baojin Yu, Efficacy of needle stimulation combined with Viva light irradiation in the treatment of postpartum, J Maternal And Child Health Care of
China 36 (6) (2021) 1415-1418.

A. Qaseem, T.J. Wilt, R.M. McLean, et al., Noninvasive treatments for acute, subacute, and chronic low back pain: a clinical practice guideline from the
American College of physicians, Ann. Intern. Med. 166 (7) (2017) 514-530, https://doi.org/10.7326/M16-2367. Epub 2017 Feb 14. PMID: 28192789.

C. Deluze, L. Bosia, A. Zirbs, A. Chantraine, T.L. Vischer, Electroacupuncture in fibromyalgia: results of a controlled trial, BMJ (Clinical research ed.) 305 (6864)
(1992) 1249-1252, https://doi.org/10.1136/bmj.305.6864.1249. . PMID: 1477566; PMCID: PMC1883744. doi: 10.1136/bmj.305.6864.1249.

R.A. Targino, M. Imamura, H.H. Kaziyama, L.P. Souza, W.T. Hsing, S.T. Imamura, Pain treatment with acupuncture for patients with fibromyalgia, Curr. Pain
Headache Rep. 6 (5) (2002) 379-383, https://doi.org/10.1007/511916-002-0080-z. . PMID: 12207851. doi: 10.1007/511916-002-0080-z.

M. Huang, X. Wang, B. Xing, et al., Critical roles of TRPV2 channels, histamine H1 and adenosine Al receptors in the initiation of acupoint signals for
acupuncture analgesia, Sci. Rep. 8 (1) (2018) 6523, https://doi.org/10.1038/541598-018-24654-y.

F.J. Zijlstra, I. van den Berg-de Lange, F.J.P.M. Huygen, J. Klein, Anti-inflammatory actions of acupuncture, Mediat. Inflamm. 12 (2) (2003) 59-69, https://doi.
org/10.1080/0962935031000114943.

T.F. Su, Y.Q. Zhao, L.H. Zhang, et al., Electroacupuncture reduces the expression of proinflammatory cytokines in inflamed skin tissues through activation of
cannabinoid CB2 receptors, Eur. J. Pain 16 (5) (2012) 624-635, https://doi.org/10.1002/j.1532-2149.2011.00055.x. . Epub 2011 Dec 19.

C.E. Dionne, K.M. Dunn, P.R. Croft, A.L. Nachemson, R. Buchbinder, B.F. Walker, M. Wyatt, J.D. Cassidy, M. Rossignol, C. Leboeuf-Yde, J. Hartvigsen, P. Leino-
Arjas, U. Latza, S. Reis, M.T. Gil Del Real, F.M. Kovacs, B. Oberg, C. Cedraschi, L.M. Bouter, B.W. Koes, H.S. Picavet, M.W. van Tulder, K. Burton, N.E. Foster, G.
J. Macfarlane, E. Thomas, M. Underwood, G. Waddell, P. Shekelle, E. Volinn, M. Von Korff, A consensus approach toward the standardization of back pain
definitions for use in prevalence studies, Spine 33 (1) (2008) 95-103, https://doi.org/10.1097/BRS.0b013e31815e7{94.

A. Vleeming, H.B. Albert, H.C. Ostgaard, B. Sturesson, B. Stuge, European guidelines for the diagnosis and treatment of pelvic girdle pain, Eur. Spine J.: official
publication of the European Spine Society, the European Spinal Deformity Society, and the European Section of the Cervical Spine Research Society 17 (6)
(2008) 794-819, https://doi.org/10.1007/s00586-008-0602-4. Epub 2008 Feb 8.

E. Vermani, R. Mittal, A. Weeks, Pelvic girdle pain and low back pain in pregnancy: a review, Pain practice, the official journal of World Institute of Pain 10 (1)
(2010) 60-71, https://doi.org/10.1111/j.1533-2500.2009.00327.x. . Epub 2010 Oct 26.

J. Katz, R. Melzack, Measurement of pain, Surg. Clin. 79 (2) (1999) 231-252, https://doi.org/10.1016/50039-6109(05)70381-9.

G. Donaldson, Patient-reported outcomes and the mandate of measurement, Qual. Life Res.: an international journal of quality of life aspects of treatment, care
and rehabilitation 17 (10) (2008) 1303-1313, https://doi.org/10.1007/s11136-008-9408-4. Epub 2008 Oct 25.

A. Chiarotto, M. Boers, R.A. Deyo, R. Buchbinder, T.P. Corbin, L.O.P. Costa, N.E. Foster, M. Grotle, B.W. Koes, F.M. Kovacs, C.C. Lin, C.G. Maher, A.M. Pearson,
W.C. Peul, M.L. Schoene, D.C. Turk, M.W. van Tulder, C.B. Terwee, R.W. Ostelo, Core outcome measurement instruments for clinical trials in nonspecific low
back pain, Pain 159 (3) (2018) 481-495, https://doi.org/10.1097/j.pain.0000000000001117.

L. Li, X. Liu, K. Herr, Postoperative pain intensity assessment, a comparison of four scales in Chinese adults, Pain medicine (Malden, Mass.) 8 (3) (2007)
223-234, https://doi.org/10.1111/j.1526-4637.2007.00296.x.

R. Froud, S. Patel, D. Rajendran, P. Bright, T. Bjgrkli, R. Buchbinder, S. Eldridge, M. Underwood, A Systematic Review of Outcome Measures Use, Analytical
Approaches, Reporting Methods, and Publication Volume by Year in Low Back Pain Trials Published between 1980 and 2012: respice, adspice, et prospice, PLoS
One 11 (10) (2016), e0164573, https://doi.org/10.1371/journal.pone.0164573.

D. Steffens, C.G. Maher, L.S. Pereira, M.L. Stevens, V.C. Oliveira, M. Chapple, L.F. Teixeira-Salmela, M.J. Hancock, Prevention of low back pain: a systematic
review and meta-analysis, JAMA Intern. Med. 176 (2) (2016) 199-208, https://doi.org/10.1001/jamainternmed.2015.7431.

11


https://doi.org/10.1111/aogs.12587
http://refhub.elsevier.com/S2405-8440(23)05647-5/sref38
http://refhub.elsevier.com/S2405-8440(23)05647-5/sref38
http://refhub.elsevier.com/S2405-8440(23)05647-5/sref38
https://doi.org/10.1002/14651858.ED000142
https://doi.org/10.1136/bmj.39489.470347.AD
http://refhub.elsevier.com/S2405-8440(23)05647-5/sref41
http://refhub.elsevier.com/S2405-8440(23)05647-5/sref41
https://doi.org/10.1136/aim.22.2.60
https://doi.org/10.1111/j.0001-6349.2004.0215.x
https://doi.org/10.1136/bmj.38397.507014.E0
https://doi.org/10.1136/bmj.38397.507014.E0
http://refhub.elsevier.com/S2405-8440(23)05647-5/sref45
http://refhub.elsevier.com/S2405-8440(23)05647-5/sref45
http://refhub.elsevier.com/S2405-8440(23)05647-5/sref46
http://refhub.elsevier.com/S2405-8440(23)05647-5/sref46
http://refhub.elsevier.com/S2405-8440(23)05647-5/sref47
http://refhub.elsevier.com/S2405-8440(23)05647-5/sref48
http://refhub.elsevier.com/S2405-8440(23)05647-5/sref48
http://refhub.elsevier.com/S2405-8440(23)05647-5/sref49
https://doi.org/10.1371/journal.pone.0214195
https://doi.org/10.1371/journal.pone.0214195
http://refhub.elsevier.com/S2405-8440(23)05647-5/sref51
http://refhub.elsevier.com/S2405-8440(23)05647-5/sref52
http://refhub.elsevier.com/S2405-8440(23)05647-5/sref52
https://doi.org/10.7326/M16-2367
https://doi.org/10.1136/bmj.305.6864.1249
https://doi.org/10.1007/s11916-002-0080-z
https://doi.org/10.1038/s41598-018-24654-y
https://doi.org/10.1080/0962935031000114943
https://doi.org/10.1080/0962935031000114943
https://doi.org/10.1002/j.1532-2149.2011.00055.x
https://doi.org/10.1097/BRS.0b013e31815e7f94
https://doi.org/10.1007/s00586-008-0602-4
https://doi.org/10.1111/j.1533-2500.2009.00327.x
https://doi.org/10.1016/s0039-6109(05)70381-9
https://doi.org/10.1007/s11136-008-9408-4
https://doi.org/10.1097/j.pain.0000000000001117
https://doi.org/10.1111/j.1526-4637.2007.00296.x
https://doi.org/10.1371/journal.pone.0164573
https://doi.org/10.1001/jamainternmed.2015.7431

	Efficacy and safety of acupuncture for pregnancy-related low back pain: A systematic review and meta-analysis
	1 Introduction
	2 Materials and methods
	2.1 Search for literature
	2.2 Eligibility criteria
	2.2.1 Types of studies
	2.2.2 Types of participants
	2.2.3 Types of interventions
	2.2.4 Types of comparators
	2.2.5 Types of outcome measures
	2.2.6 Exclusion criteria

	2.3 Selection of studies
	2.4 Data extraction
	2.5 Risk of bias assessment
	2.6 Statistical analysis
	2.7 Subgroup analyses
	2.8 Assessment of evidence strength and certainty

	3 Result
	3.1 Eligible studies and characteristics
	3.2 Risk of bias of included studies
	3.3 VAS
	3.4 The effective rate
	3.5 Adverse effects
	3.6 The quality of evidence

	4 Discussion
	5 Study limitations
	6 Conclusions
	Author contribution statement
	Data availability statement
	Declaration of competing interest
	Acknowledgments
	References


