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Abstract

Objectives: Low back and pelvic girdle pain (LBPGP) is common during pregnancy. Acupuncture is an effective and safe
therapy for pain relief. However, further evidence is required to confirm the efficacy and safety of acupuncture in treating LBPGP
during pregnancy. This study aimed to systematically review and investigate the clinical efficacy and safety of acupuncture for the
treatment of pregnancy-related LBPGP.

Methods: The PubMed, EMBASE, Cochrane Library, CNKI, VIP, and WanFang databases were searched from January 2000
to August 2023. Only the randomized controlled trials (RCTs) involving pregnant women between 16 and 34 weeks of gestation
diagnosed with LBPGP were included in the study. A meta-analysis was conducted and pooled risk ratios (RRs) or mean differences
(MDs) with 95% confidence intervals (Cls) were compared.

Results: Meta-analysis included 12 RCTs involving 1,641 participants. Eleven trials compared acupuncture alone or acupuncture
combined with standard care (SC), of which three trials also used non-penetrating or placebo acupuncture as the control group.
One trial compared acupuncture alone with non-penetrating acupuncture. Compared with SC, acupuncture combined with SC
group significantly decreased visual analog scale score (mean difference (MD) = —2.83, 95% Cl = -3.41 to -2.26, P < 0.00001),
cesarean section rate (RR = 0.69, 95% Cl = 0.49-0.97, P = 0.03), preterm birth rate (RR = 0.42, 95% Cl = 0.27-0.65, P < 0.0001),
labor duration (MD =-1.97, 95% Cl=-2.78 to -1.20, P < 0.0001), and Oswestry disability index score (MD = -9.14, 95%
Cl=-15.68 to —2.42, P = 0.008). In addition, acupuncture combined with SC significantly improved 12-ltems Short Form Health
Survey of physical component summaries (SF12-PCS). No significant differences were observed in the spontaneous delivery rate,
newborn weight, drowsiness, and 12-ltems Short Form Health Survey of mental component summaries (SF12-MCS) between the
two groups. Adverse events such as needle pain and needle bleeding were aggravated in both the SC and acupuncture treatment
groups but none were associated with acupuncture during or after the treatment period.

Conclusions: Meta-analysis showed that acupuncture combined with SC had better efficacy than SC alone and could be a
potential therapy for LBPGP during pregnancy. The safety results imply that acupuncture caused few adverse reactions; however,
more evidence is required for further confirmation.
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Graphical abstract: http://links.lww.com/AHM/A89.

Introduction to a prevalence of nearly 50% low back and pelvic girdle
pain (LBPGP) in pregnant women worldwide/?.. LBPGP

The musculoskeletal system is affected by anatomical i . i
usually begins at approximately 18 weeks of gestation,

and physiological changes during pregnancy!l, leading
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and the pain gradually increases to a maximum at 24
to 36 weeks of gestationP, affecting the self-care ability
and quality of life of pregnant women!. Studies have
revealed that advanced maternal age, high blood pres-
sure, working status, smoking, and high physical activ-
ity levels are potential risk factors for pregnancy-related
LBPGPPI. Analgesics are mainly used to treat LBPGP
and relieve the clinical symptoms of patients!'’. However,
the long-term use of drugs may cause potential harm to
pregnant women and fetuses, such as maternal nausea,
drowsiness!'!l, fetal growth restriction!'?, fetal malforma-
tions!*3!, and early abortion*.

Acupuncture has an extensive history of use for pain
therapy in China and other Asian countries!™!. According
to the theory of Chinese medicine, pain and its related
disorders are due to the imbalance of yin and yang and
excess or deficiency of gi, blood, or body fluids!'¢.. The
mechanism of acupuncture involves adjusting the balance
of yin and yang and restoring gi, blood, and body fluids to
normal levels by stimulating specific acupuncture points
on different meridians that govern different organs and
their interactions!'”l. Western medicine suggests that acu-
puncture has an excellent analgesic effect by stimulating
the afferent nerve, adjusting the signal transmission of
pain in the spinal cord, and reducing brain perception®,

Although acupuncture is widely applied even during
pregnancy, the National Institute for Health and Care
Excellence has not recommended its use for managing low
back pain owing to a lack of convincing and systematic evi-
dence on its effectiveness and safety for pregnant women!'’),

We conducted a systematic review and meta-analysis
of acupuncture treatment for pregnancy-related LBPGP
to assess its effectiveness and safety in pregnant women
with LBPGP.

Methods
Literature search

Databases including PubMed, EMBASE, Cochrane Library,
CNKI, VIP, and WanFang were searched from January
1, 2000, to August 31, 2023, for all published random-
ized controlled trials (RCTs). The search strategies were
designed using terms related to acupuncture, acupuncture
therapy, pregnancy, low back pain, and pelvic girdle pain
(Supplementary Appendix S1, http:/links.lww.com/AHM/
A88). There were no limitations on the language of the pub-
lications. The full texts of all relevant trials identified from
the search strategy were screened and verified independently
by two authors. Disagreements were resolved through dis-

cussion or consultation with a third assessor. The study was
registered with INPLASY (INPLASY2022110104).

Inclusion criteria
Types of studies
Only the RCTs were eligible for inclusion.

Types of participants

All pregnant women diagnosed with LBPGP between 16
and 34 weeks of gestation were included regardless of
their race, nationality, age, and duration of pain.
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Types of interventions

Treatments such as acupuncture, nonsteroidal anti-
inflammatory drugs (NSAIDs), and other conventional
therapies (such as using maternity belts or clastic stockings),
either alone or in combination, were included. Placebo,
no-treatment, non-penetrating acupuncture (NPA), and
standard care (SC) groups were included as controls.

Types of outcome measures

All efficacy- and safety-related outcomes reported in the
included RCTs were summarized. The primary outcome
was the visual analog scale (VAS) score. Secondary out-
comes included safety-relevant indices, such as sponta-
neous delivery rate, cesarean section rate, labor duration,
newborn weight, newborn height, preterm birth rate,
total adverse outcome rate, 12-Items Short Form Health
Survey (SF12), and Oswestry disability index (ODI). The
data were extracted for further meta-analysis. These are
introduced as follows:

1. VAS: A psychometric response scale that can be used in
questionnaires. It is a measure of subjective characteris-
tics or attitudes that cannot be measured directly. (Specific
methods: On a 0-10 scale, 0 = no pain; 1-3 = mild pain,
4-7 = moderate pain, and 8-10 = severe pain.)

. Spontaneous delivery rate = Spontaneous delivery cases/
number of patients x 100%.

. Spontaneous delivery: Full-term delivery without instru-
ment assistance.

. Cesarean section rate = Cesarean section cases/number of
patients x 100%.

. Preterm  birth
patients x 100%.

. Preterm birth: Delivery before 37 gestational weeks.

. Total adverse outcome rate = Total adverse outcome cases/
number of patients x 100%.

. ODI: This index was derived from the Oswestry low back
pain questionnaire used by clinicians and researchers to
quantify disability due to low back pain.

. SF12: This is a commonly used measure of the health sta-
tus of patients of various ages. The results included physical
and mental component summaries.

rate = Preterm  birth cases/number of

Exclusion criteria

The exclusion criteria were as follows: 1) studies on
transcutaneous electrical nerve stimulation, music ther-
apy, psychotherapy, and massage therapy for LBPGP; 2)
studies without original data; and 3) reviews, case series,
case reports, proposals, basic research, expert experi-
ence, and retrospective studies.

Data collection and extraction
Selection of studies

Two authors independently assessed all potential studies
identified using the search strategy. Disagreements were
resolved through discussions and consultations with a
third author. We created a flow diagram for study identi-
fication, inclusion, and exclusion.

Data extraction and management

We designed a data extraction form that included baseline
information, trial dates, study methodologies and outcomes,
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sources of trial funding, and declarations of interest by trial
authors. For eligible studies, two authors independently com-
pleted the data extraction form. Discrepancies were resolved
through discussions or consultations with a third author.

We entered the data into Review Manager software
(RevMan$.4) and checked for accuracy. When informa-
tion regarding any of the above was unclear, the authors
of the original studies were contacted to provide or con-
firm additional details.

Quality assessment

Two review authors independently assessed the risk of
bias for each study using the Risk of Bias 2 (RoB-2)?%. It
includes five domains: 1) bias arising from the randomiza-
tion process, 2) bias due to deviations from intended inter-
ventions, 3) bias due to missing outcome data, 4) bias in the
measurement of the outcome, and 5) bias in the selection of
reported results. Each domain was assessed as low or high
risk of bias or could be expressed as “some concerns.”

Data synthesis and analysis
Measures of treatment effect

For dichotomous data, we presented the results as risk
ratios (RRs) with 95% confidence intervals (Cls). For
continuous data, we used the MD if the outcomes were
measured in the same manner between trials.

Assessment of heterogeneity

We assessed the statistical heterogeneity in each
meta-analysis using T2, I?, and y? statistics. We regarded
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heterogeneity as not important if I> was between 0% and
40%, moderately important if I*> was between 30% and
60%, and substantial if I> was between 50% and 90 %"
When I? > 50%, a random-effects model was selected for
the meta-analysis, and when I* < 50%, a fixed-effects
model was applied.

Results
Literature screening

A total of 719 clinical studies were identified through
the literature search. In total, 359 trials were excluded
after dereplication. After screening titles and abstracts,
340 trials were excluded. The full texts of 20 studies
were further reviewed and seven studies were excluded.
Among them, four studies used the wrong intervention
(two studies compared transcutaneous electric stimula-
tion (TENS) with exercise and acetaminophen?>?%; two
studies compared acupuncture with physiotherapy?+’l);
three studies used the wrong randomization (two stud-
ies were quasi-randomized without specific methods>*2")
and one study divided groups by gestational weeks and
not by treatment®); and one study had a high risk of
bias due to a large volume of missing outcomes®!. In
total, 12 RCTsB#! involving 1,641 participants com-
paring acupuncture combined with SC with SC alone
(main comparison) or SC combined with NPA were
included in the meta-analysis. One trial alone used pla-
cebo acupuncture®! and four trials used NPAB031:3540],
The study selection process is summarized in Figure 1.
A summary of the characteristics of the 12 RCTs is pre-
sented in Table 1.

=
= Records identified through
é database searching (N=719)
% : Records excluded with reasons (N=359) )
= L Duplication (n=359) )
. * Records excluded with reasons (N=340) )
2 Titles anld .al?s.tracts assessed for +  Other diseases (n=171)
§ eligibility (N=360) +  Review (n=99)
g .| *  Other therapies for LBPGP (n=38)
"| *+ Basic study and in vitro experiment (n=9)
*  Commentary (n=5)
*  Retrospective report (n=5)
y *  Case report (n=5)
E Full-text assessed for «  Case series (n=3)
B eligibility (N=20) «  Protocol (n=3)
%" \_*  Others (n=2) )
4 . N )
Records excluded with reasons (N=8)
»| *  Wrong intervention (n=4)
*  Wrong randomization (n=3)
= . 1851 =
-“g’ Study included for meta-analysis Missing outcome (n=1) J
E (N=12)

Figure 1. Flow diagram of the study selection.
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Risk of bias assessment

The risks of the summaries for each bias are reported
in Figure 2 and the bias of the included RCTs with
each intervention comparison was assessed as shown
in Figure 3. No high risk of bias was observed in any
included studies. Seven trials used a randomized table
or envelopes; therefore, they were at low risk of the ran-
domization process. The remaining five RCTs reported
randomization but without detailed methods, of which
the randomized process was assessed as “some concern”.
Three trials used double blinding and three used single
blinding; therefore, they were at a low risk of deviations
from the intended interventions. The other six trials
had no information about the randomized processes or
blinding; therefore, there were some concerns overall.
Each trial had a protocol for intervention, and there
were no deviations from the intended interventions. All
trials had complete outcome data, and no trial selectively
reported outcome data. Overall, five trials had a low risk
of bias and seven had some concerns.

Primary outcomes
VAS score

Acupuncture/acupuncture combined SC vs. SC alone

Nine trials3%-32:343%37-#1 with 1,116 patients reported VAS
scores. Meta-analysis showed that the VAS score after
treatment was significantly decreased (P < 0.00001,
MD =-2.45, 95% CI=-3.06 to -1.84, Figure 4A).
Subgroup analysis was conducted to explore whether
the difference in the acupuncture treatment introduced
heterogeneity, including the meta-analysis compar-
ing acupuncture combined SC with SC in six studies
(P < 0.00001, MD =-2.83, 95% CI=-3.14 to -2.26,
Figure 4A) and acupuncture alone with SC in three stud-
ies (P =0.0006, MD = -1.81, 95% CI = -2.85 to -0.78,
Figure 4A). Sensitivity analysis revealed that no trial sig-
nificantly affected the overall outcome (Table 2).

Acupuncture combined SC vs. non-penetrating acupuncture
combined SC

Four trialsi3%31:3549 with 420 patients reported VAS scores.
Meta-analysis showed that the VAS score after treatment
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was significantly decreased in the acupuncture com-
bined SC group compared with NPA group (P =0.14,
MD =-0.83,95% CI = -1.94 to 0.28, Figure 4B).

Secondary outcomes

Acupuncture/acupuncture combined SC vs. SC alone

Spontaneous delivery rate

Four trialsP334371 with 486 patients reported the sponta-
neous delivery rate. Meta-analysis showed that the spon-
taneous delivery rate after treatment between two groups
had no significant difference (P = 0.18, RR = 2.80, 95%
CI=0.61-12.76, Figure 5A).

Cesarean section rate

Four trialsP33*37 with 486 patients reported the cesar-
ean section rate. Meta-analysis showed that the cesarean
section rate after treatment was significantly decreased
in the acupuncture combined with SC group compared
to SC group (P =0.01, RR = 0.71, 95% CI = 0.54-0.93,
Figure 5B).

Preterm birth rate

Five trialsi333*37# with 634 patients reported the
preterm birth rate. Meta-analysis showed that the
preterm birth rate in the acupuncture combined with
SC group was significantly decreased compared to SC
group (P <0.0001, RR=0.42, 95% CI=0.27-0.65,
Figure 5C).

Labor duration

Two trialsP®**!l with 324 patients reported labor dura-
tion. Meta-analysis showed that labor duration in the
acupuncture combined with SC group was signifi-
cantly decreased compared to that in the SC group
(P <0.00001, MD = -1.97, 95% CI = -2.73 to -1.20,
Figure 5D).

Drowsiness

Four trials®***371 involving 509 patients reported
drowsiness. Meta-analysis showed that the drowsiness

D2 Overall

Bishop A 2016
Elden H 2008(1)
Elden H 2005
Elden H 2008(2)

Jia 2015

lorge Vas 2019
Korning N 2004
Long 2014

Luo 2019

Nicolian S 2019

Wang 2009

-|-leeoe - - @@® -
-®|-|-|- |00 - ®0e -
oe0000000000:
®oe0e0000000:
00000000000 0:
@@@@ﬁﬂ.@ﬂoo@

Zhang 2020

. Low risk
1 Some concerns

. High risk
D1 Randomisation process
D2 Deviations from the intended interventions
D3 Missing outcome data
D4 Measurement of the outcome
D5 Selection of the reported result

Figure 2. Summary on risk of bias.
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Selection of the reported result
Measurement of the outcome
Mising outcome data

Deviations from intended interventions

As percentage (intention-to-treat)

Overall Bias [T ]

Randomization process [ ] ]
0 10 20 30 40 50 60 70 80 90 100
| @low risk OSome concerns M High risk
Figure 3. Risk of bias of the included randomized controlled trials.
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Elden H 2008 25 18 58 24 1.3 57 26.3% 0.10[0.47, 0.67]

Jorge Vas 2019 246 24 55 44585 248 55 237% -2.09[3.00,-1.18] '

Wang 2009 22 2 58 38 1.8 54 254% -1.60[-2.30,-0.80] w

Total (95% CI) 213 207 100.0% -0.83[-1.94, 0.28]

Heterogeneity: Tau®= 1.13; Chi*= 27.40, df= 3 (P < 0.00001); = 89% B R 3 ) y
Testfor overall effect. Z=146(P=0.14) A+C C+NPA

Figure 4. Meta-analysis on primary outcomes. (A) Acupuncture combined SC vs. SC alone; (B) Acupuncture vs. SC alone. A + C: Acupuncture
combined standard care; C: Standard care; C + NPA: Standard combined non-penetrating acupuncture; Cl: Confidence interval; df: Degree of

freedom; SD: Standard deviation.

occurrence after treatment between two group had
no significant difference (P=0.17, RR=6.13, 95%
CI =0.47-80.88, Figure SE).

12-Items Short Form Health Survey-physical component
summaries

Two trialst3®*1 with 174 patients reported the 12-Items
Short Form Health Survey of physical component sum-
maries (SF12-PCS). Meta-analysis showed that the
SF12-PCS in the acupuncture combined with SC group

was significantly improved compared with SC group
alone (P=0.001, MD =7.84, 95% CI=3.13-12.54,
Figure SF).

12-Items Short Form Health Survey-mental component
summaries

Two trialst®*1 with 174 patients reported the 12-Items
Short Form Health Survey of mental component sum-
maries (SF12-MCS). Meta-analysis showed that the
SF12-MCS after treatment between the two groups had
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no significant difference (P =0.35, MD = 3.40, 95%
CI = -3.70 to 10.50, Figure 5G).

ODI score

Two trialsB%*! with 263 patients reported ODI scores.
Meta-analysis showed that the ODI score after treatment
was significantly decreased in the acupuncture com-
bined with SC group compared to SC group (P = 0.008,
MD = -9.14, 95% CI = ~15.68 to -2.42, Figure SH).

Sensitivity analyses by excluding one study at a time

Outcome
VAS score

Excluded study
Bishop et al. 20166
Elden et al. 200552
Vas et al. 20195
Long et al. 201467
Nicolian et al. 20191
Wang et al. 200911
Jia 201584
Luo and Huang 201968
Zhang 202041

Pvalue
<0.00001
<0.00001
<0.00001
<0.00001
<0.00001
<0.00001
<0.00001
<0.00001
<0.00001

Zvalue
8.09
6.86
7.16
6.53
7.72
7.20
6.67
9.48
7.92

VAS: Visual analog scale.
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Newborn weight

Four trials?*33%363! involving 406 patients reported new-
born weight. Meta-analysis showed that the mean newborn
weight between the two groups had no significant difference
(P = 0.96, MD = 0.00, 95% CI = ~0.08 to 0.09, Figure S1).

Newborn height

Two trialsP*¥"! with 176 patients reported newborn
height. Meta-analysis showed that the mean newborn
height was significantly increased in the acupunc-
ture combined with SC group compared to SC group
(P=0.01, MD = 0.81, 95% CI = 0.16-1.46, Figure 5J).

Adverse reaction

Ten trialsB%3133-49 with 1,255 patients reported adverse
reactions. There are 12 types, as reported in Table 3.
Among them, 165 cases were related to treatment and 65
were unrelated to treatment. Each adverse reaction was
reported in only one study; therefore, a meta-analysis
could not be conducted.

Discussion
Main findings and implications for doctors

Meta-analyses of the VAS score, ODI score, and SF12-PCS
showed that acupuncture could effectively relieve pain

A Spontaneous delivery rate

F sr12-pCs

AcupunciuresSC - Risk Ratio Risk Ratle Avc c WMean Difference Mean Difference
St L s Tot: nts _Tolal ight M-H, Random, 95% C1 M-H, Random, 95% CI haroup Mean S0 Total Mea D Total wWeight IV, Random, 95% Rando ;)
Eiden H 2008 100 115 107 115 265%  083(086,1.02] [ Bishop A 2016 414 115 32 385 106 32 40.4% 4.90[0.52,1037) =
Jia 2015 2 ar 3 47 231%  T&T[247,2381) — Jorge Vas 2018 469 97 55 371 8 55 599% 980[6.48,1313 |
Long 2014 il 40 B 42 UT% 367(1.66,816] ——
Lua 2019 a 0 10 40 256N 2700151, 4.81] - Tatal (95% CI a7 100.0%  7.84[3.13, 1254 +*
Total (95% C1) 242 244 1000%  280[061,12.76] e Heterogenelly Tav™= 6,75, ChP=2.28, df= 1 (P= 0.13) "= 56% -100 -50 50 100
Total events " 128 Testfor overall effect Z= 3.26 (P = 0.001) MG O
Heterageneity: Tau = 2.26, Chi*= 93.04, df= 3 (P = 0.00001); F= 87% ot ] & o
Testfor overall effect Z=1.33 (P= 0.18) ABUNCUNEEC EC G SP12-MCS
B Cesarean section rate AsC [ Mean Difference Mean Difference
. Studyor Subgroup  Mean  SD Total Mean SD Total Weight IV,Random, 85% CI V. Random, 95% CI
A +SC sC Risk Rati Risk Rati
. . rotal Events Wit I Fixed, 955 S Bishop A 2016 484 138 32 481 81 32 439% -0J0[B.24,484] +
Eld n 1815 16 15 1a4% 1191064213 - Jorge Vas 2019 558 56 55 492 7 55 561%  6.60[4.23,0.97]
Jia 2015 17 47 28 47 340% 061039045 -
Long 2014 14 10 22 42 0%  067[040,1.11) —a Total (95% CI) 87 87 100.0% 3.40[-3.70, 10.50] K »
Luo 7019 8 40 17 40 206%  047[023,096] - Heterogeneity: Taw*= 21.91, Ch*=563,df=1 (P=0.02), F= 82% 100 50 50 100
Test for overall effect 2= 0.94 (P = 0.35) .
Total (95% CI) 242 244 1000%  0.71[0.54,093] * AC C
Total events 58 83
Heterogeneity. Ch*= 4.48, d7= 3 (P = 0.21), F= 33% H
Testfor overall effact Z = 2 48 (P = 0.01) oot '-&u:u‘n'mwst. - o 100 ODI score
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Bishop A 2016 13 178 321 321 188 31 561% -10.90F19.87,-1.83] ]
, .
AeupuncturesC s F— f— Micalian 2019 301 3 9 37 37 103 439% -6.90H17.04,324)
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Figure 5. Meta-analysis on safety, maternal, and neonatal condition. (A) Spontaneous delivery rate; (B) Cesarean section rate; (C) Preterm birth
rate; (D) Labour duration; (E) Drowsiness; (F) SF12-PCS; (G) SF12-MCS; (H) ODI score; (I) Newborn weight; (J) Newborn height. A + C: Acupuncture
combined standard care; C: Standard care; Cl: Confidence interval; df: Degree of freedom; ODI: Oswestry disability index; SC: Standard care; SD:
Standard deviation; SF12-MCS: 12-Items Short Form Health Survey of mental component summaries; SF12-PCS: 12-Items Short Form Health

Survey of physical component summaries.
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and improve the physical condition during pregnancy. In
addition, meta-analyses of cesarean section rate, preterm
birth rate, and newborn height showed that acupuncture
could improve maternal and neonatal outcomes compared
with SC. The subgroup analysis showed that acupuncture
alone and acupuncture combined with SC significantly
reduced pain, suggesting that acupuncture could be a
potential alternative for pain relief. The most frequently
used acupoints in the treatment group were GV20 (Baihui
point), BL60 (Kunlun point), and Ashi point, which were
located on the calvarium, hindfoot, and pain sites, respec-
tively. These acupoints have been used to relieve head-
aches™?!, postoperative pain in older adult men™, and
abdominal myofascial pain¥. Some RCTs have designed
specific acupoints for different pain sites and syndromes,
such as BL26 (Guanyuanshu) for sacroiliac pain, GB30
(Huantiao) for sciatica, and BL23 (Shenshu) for kidney
deficiency. Studies have shown that BL23 downregulates
the expression of oxidative stress injury-related proteins
to relieve pain!*). Hence, in the clinical application of acu-
puncture for pregnancy-related LBPGP, we recommend
GV20, BL 60, and Ashi points for acupuncture practi-
tioners as the first priority, and specific acupoints should
be added according to each patient’s condition.

Our safety results suggest that acupuncture could
help reduce preterm birth and cesarean section rates and
would not aggravate the incidence of adverse reactions
such as drowsiness, dizziness, headache, and hypoten-
sion. Studies have reported that acupuncture can cause
fainting!*! and foreign body granuloma!*’l; which may
affect an individual’s physical constitution. Acupuncture
practitioners should be aware of the potential adverse
effects during and after acupuncture treatment.

Strengths and limitations

The main strengths of our study include the following: 1)
for the first time, meta-analyses were conducted between
acupuncture and NPA for treating pregnancy-related
LBPGP, and the results showed that acupuncture was sig-
nificantly more effective than NPA; 2) a rigorous meth-
odology was used to perform the systematic review and
meta-analysis; and 3) a strict risk of bias assessment was
conducted in all RCTs, which made the findings more
persuasive and reliable.

Our systematic review and meta-analysis supported
acupuncture as a treatment for LBPGP during preg-
nancy; however, half of the included RCTs did not report
any blinding. Although other measures may be taken
to avoid nonblinding, such as treating patients accord-
ing to strict protocols, successful blinding will prevent
bias. In addition, some meta-analysis results still had
heterogeneity limitations, even when a random model
was applied to those analyses, with I?>30% in the
fixed model. Subgroup analysis can only be conducted
on VAS score, and other outcomes could not be assessed
owing to inadequate data from the included studies. The
results showed that heterogeneity did not significantly
decrease and was not sulfficient to verify that the differ-
ence in acupuncture treatment was the primary source
of heterogeneity. The proficiency of different acupunc-
ture practitioners is likely to cause different pain-relief
effects, which was an inescapable reason that may have
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led to high heterogeneity. We also conducted a sensitivity
analysis of the VAS score by excluding one study at a
time and found that the subgroup analysis results were
stable.

Interpretation of results

Pregnancy-induced LBPGP is inconvenient and poten-
tially harmful to pregnant women. Choosing analgesics
to reduce pain is difficult for pregnant women, because
these drugs may cause various adverse effects in the
mother and fetus. Acupuncture is an important approach
in complementary and alternative medicine that has been
reported to be effective for the treatment of LBPGPSl.

Two meta-analyses of acupuncture for pregnancy-
related low back and pelvic pain were conducted by other
teams in 2015 and 20229, Qur present updated review
confirmed that acupuncture treatment helps relieve pain
and improves the physical status of pregnant women with
LBPGP. We designed and conducted a meta-analysis com-
paring acupuncture with non-penetrating acupuncture.
In addition, our review, but not others, systematically
studied the safety of acupuncture and compared adverse
maternal outcomes, such as drowsiness, and neonatal out-
comes, such as newborn weight and height. These results
confirm the safety of acupuncture. Meanwhile, our review
was performed strictly under the guidance of the latest
Cochrane Handbook (Version 6.3, 2022), which provides
more specific approaches to searching and selecting RCTs;
and the risk of bias of the included RCTs was assessed
using RoB-2, which provides more appropriate statistical
analysis methods to control bias.

Conclusion

In summary, we recommend acupuncture as a potential
treatment for LBPGP during pregnancy, as preliminary
evidence has shown that it can relieve pain and reduce
adverse outcomes in pregnant women. However, more
strictly designed RCTs are required to confirm their ther-
apeutic effects and safety.
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