Chang et al. Systematic Reviews (2025) 14:32 System atic Reviews
https://doi.org/10.1186/513643-025-02773-8

. . ®
Acupoint stimulation for postpartum =0

breastfeeding insufficiency: a systematic review
and meta-analysis
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Abstract

Background Insufficient lactation, known as hypogalactia, is an important reason for weaning. To date, no effective
methods have been established to increase lactation volume. With the advantages of low cost and convenience,
acupoint stimulation—defined as any stimulation applied at acupoints—is a promising option.

Objectives The aim of this systematic review was to evaluate the effectiveness of acupoint stimulation for postpar-
tum breastfeeding insufficiency.

Methods A systematic search of seven databases (PubMed, MEDLINE, Embase, Cochrane, CNKI, Airiti Library, Clini-
calTrials.gov) was performed from their inception dates to September 30, 2023. Randomized trials were included. The
inclusion criteria of the intervention included acupuncture, acupressure (including tuina and massage), electroacu-
puncture, laser stimulation, catgut embedding, and auriculotherapy. The primary outcomes were the amount of lacta-
tion and the level of prolactin. Secondary outcomes were colostrum time and adverse effects. The risks of bias were
assessed using RoB 2.0.

Results Twenty-four studies involving 3214 participants were included. When compared to the control group,
the experimental group exhibited improved volume of milk production (MD=81.30; 95% C/=58.94-103.67)

and higher prolactin levels (MD=41.90, 95% C/=28.57-55.22). Colostrum time was shorter in the control group
(IMD=—7.26;95% Cl=—10.69 to—3.83] for continuous data; [RR=1.70; 95% C/=1.38-2.08] for dichotomous data).
Adverse effects were reported in only one trial, which included three cases of fear of acupuncture and one case

of hypotension.

Conclusions Acupoint stimulation may have beneficial effects on postpartum breastfeeding insufficiency. How-
ever, the results should be interpreted with caution because of the presence of risks of bias and heterogeneity
among studies.
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Introduction/background

The World Health Organization (WHO) and the Ameri-
can Academy of Pediatrics (AAP) recommend exclusive
breastfeeding for the first 6 months after birth and con-
tinuous breastfeeding with other complementary food
up to 2 years of age [1]. Exclusive breastfeeding has a lot
of benefits for the mother’s health, the baby’s health, and
the economy. On one hand, breastfeeding is associated
with lower risk of diarrheal diseases, respiratory infec-
tions, otitis media, and childhood obesity in infants [2].
On the other hand, breastfeeding might also reduce risk
of excessive postpartum bleeding in mothers and aid in
their rapid return to prepregnancy levels of fitness and
health. Over the long term, breastfeeding has the poten-
tial to decrease the risk of developing ovarian cancer,
breast cancer, and diabetes mellitus [3, 4]. Breastfeeding
has economic importance in reducing hospital expenses
for diseases, such as necrotizing enterocolitis, infection
of the respiratory tract and gastrointestinal tract, sudden
infant death syndrome, atopic dermatitis, and asthma [5].
The United States could save more than 13 billion dollars
and prevent over 900 deaths if 90% of mothers followed
the recommendation of exclusive breastfeeding for the
first 6 postpartum months [2]. Factors influencing lacta-
tion volume include stress, fluid absorption, breast sur-
gery history, maternal hormone levels, and parity [6].
Common reasons for early weaning include low milk
supply, pain, and mastitis. Approximately, 20 to 30% of
mothers cease exclusive breastfeeding due to postpartum
breastfeeding insufficiency [7-10].

Pharmaceutical and complementary interventions are
used to elevate the volume of human milk production.
Medical methods include dopamine antagonists, which
are the most commonly used galactagogues. Domperi-
done has been reported as an effective agent, but it has
been associated with potentially serious side effects, such
as palpitations and arrhythmias [11, 12]. Recombinant
prolactin has potential in facilitating breastfeeding, but
it is expensive [13, 14]. Most galactagogues are not rec-
ommended for routine use because of limited evidence
of efficacy, as well as safety concerns [15]. Regarding
nonmedical approaches, two notable interventions are
Okeya’s method, also referred to as Oketani’s method,
and acupoint stimulation. Okeya’s method involves a
combination of massage and feeding techniques [16—18].
However, there is limited information available in terms
of evidence related to Okeya’s method. Currently, there is
a lack of widely reported evidence-based approaches for
managing breastfeeding insufficiency.

Acupoint stimulation is defined as any stimulation at
acupoints. Three prior systematic reviews have examined
acupoint stimulation as a treatment for breastfeeding
insufficiency [19-21]. However, none of these systematic
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reviews conducted meta-analysis, and the inclusion of
trials was limited. The effect of acupoint stimulation
remains uncertain. Therefore, this systematic review
and meta-analysis aimed to evaluate the effectiveness
of acupoint stimulation for postpartum breastfeeding
insufficiency.

Material and methods

The protocol of this review was registered in PROSPERO
(CRD42022373785). The review was reported according
to the checKklist of Preferred Reporting Items for System-
atic reviews and Meta-Analysis (PRISMA) [22].

Search strategy

We extensively searched the following database from
their inception dates to September 30, 2023: PubMed,
MEDLINE, Embase, Cochrane Central Register of Con-
trolled Trials, China National Knowledge Infrastructure
(CNKI), the Airiti Library, and ClinicalTrials.gov. We
also searched reference lists of relevant papers to identify
additional trials. We used MeSH terms (lactation, milk
secretion, hypogalactia, acupuncture, acupressure, moxi-
bustion, massage, and tuina) in the literature search. We
did not apply any language limitations. We presented the
literature search strategy in Additional file 1: Table S1.

Selection criteria and exclusion criteria
Inclusion criteria

1. Types of studies: Randomized controlled trials
(RCTs) were included.

2. Types of participants: Mothers who had delivered at
any gestation were included. There was no limitation
on the type of delivery, such as vaginal delivery or a
cesarean delivery.

3. Types of intervention: For the experimental group,
acupoint stimulation refers to all kinds of methods
stimulating acupoints in the body. Acupuncture,
electroacupuncture, acupressure, low-level laser,
moxibustion, catgut embedding, auriculotherapy,
and ear acupressure were all included. For the con-
trol groups, routine nursing care refers to the usual
postpartum care and other basic methods promot-
ing breastfeeding. Psychological care, feeding posture
guidance, dietary advice, and provision of a comfort-
able environment were all involved.

4. Types of outcome measures: The primary outcomes
were the volume of milk production and the serum
prolactin level. The secondary outcomes were colos-
trum time and adverse effects.

1) The increased production of prolactin, a hor-
mone that stimulates the mammary glands to
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produce milk after childbirth, is among the pre-
requisites for lactation. However, the prolactin
level fluctuates extensively with diurnal variabil-
ity, being correlated with the suckling. The nor-
mal range of prolactin in nonpregnant women
and pregnant women is less than 25 ng/ml and 80
to 400 ng/ml, respectively. Although prolactin is
critical for breast milk production, the absolute
levels of prolactin required for adequate lactation
remain unknown [23].

2) Colostrum time was defined as the interval to the
initiation of milk secretion after the expulsion of
the placenta. The standard unit of measurement
is “hour”

3) Adverse effects included undesirable sensations
or feelings among the participants and abnormal
laboratory data (blood cell count or any findings
indicating organ damage).

Exclusion criteria

Observational studies and reviews were excluded. Trials
that compared the different forms of acupoint stimula-
tion and that compared acupoint stimulation with med-
icine were excluded. Trials that involved women with a
diagnosis of mastitis or acquiring breast disease were
excluded. Women who had serious diseases—such as
cancer, liver disease, kidney disease, or psychosis—were
excluded. Studies with insufficient original data were also
excluded.

Data extraction and quality assessment

After the exclusion of duplicate studies, two independ-
ent researchers screened the titles and abstracts of the
articles for the first exclusion. Then, the full texts of the
selected articles that potentially met the eligibility criteria
were reviewed. We resolved any disagreement through
discussion or consulted the third review author. We
extracted data using a predefined data collection form.
The information included the age ranges of the partici-
pants, details about the interventions, and descriptions
of the outcomes. Two independent researchers evalu-
ated the methodological quality of the included stud-
ies using the Cochrane risk-of-bias tool (RoB 2.0) [24].
RoB 2.0 consists of five domains, including bias from
the randomization process (allocation), bias from the
intended interventions (performance), bias from missing
outcome data (follow-up), bias from the outcome meas-
urement (measurement), and bias from the selection of
the reported results (reporting). The authors rated five
domains, abbreviated to allocation, performance, follow-
up, measurement, and reporting, as either low risk, some
concerns, or high risk. Each result was rated separately.
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Any disagreement was resolved through discussion or by
involving a third assessor.

Statistical analyses

All analyses were performed using Review Manager (Rev-
Man 5.3) and Comprehensive Meta-Analysis version 4
software. For continuous data, the mean difference (MD)
was used to combine trials measuring the same outcome
in the same unit. Dichotomous data were compared as
odds ratios/risk ratios (ORs/RRs). Since statistical het-
erogeneity was anticipated, we applied a random-effects
model to the meta-analysis. Heterogeneity among the tri-
als was assessed by means of p-values, I? statistics, and
chi-square statistics and was regarded as substantial if
p<0.10 and I*>50. Additionally, a funnel plot and Egger’s
test were used to investigate the publication bias. Sub-
group analyses were conducted to examine the effects
of different types of acupoint stimulation and to address
the heterogeneity. The studies were categorized into
three subgroups: acupuncture, acupressure, and auricu-
lotherapy. Sensitivity analysis was performed to test the
stability of the results. Meta-regression was conducted to
identify the sources of heterogeneity.

GRADE assessment

The quality of the evidence was assessed by the GRADE
approach (GRADEpro) [25], using five considerations
(study limitations, consistency of effect, imprecision,
indirectness, and publication bias) to assess the quality
of the body of evidence for each outcome. The evidence
would be downgraded from “high quality” by one level
for a serious limitation or even two levels for a very seri-
ous limitation.

Results

Study selection and characteristics

The selection process is shown in Fig. 1. (The details of
search strategies are listed in the appendix [see Addi-
tional file 1: Table S1]). Database searches yielded 649
studies from the above 7 databases. Excluding the dupli-
cates, there were 368 reports. Then, the title, abstract,
and context for eligibility were screened. Four studies
were found from reference lists. Finally, a total of 24 stud-
ies were included, comprising 3214 women.

The full details of the 24 included studies are presented
in Table 1. The ages of the participants ranged from 18
to 45 years. Most trials were conducted in China, except
for the studies conducted by Esfahani et al. in Iran [26],
Maged et al. in Egypt [27], Suwikrom et al. in Thailand
[28], and Neri et al. in Italy [29]. The duration of the
intervention ranged from 2 days to 1 month. In this
systematic review, the most common acupoints used
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Records identified from

PubMed =81
MEDLINE =174
Embase = 228

Cochrane =116
CNKI =18
Airiti Library = 30

ClinicalTrials.gov = 2

} [ Screening } [ Identification }
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Records identified from Reports not

citation searching = 11 retrieved = 2

Reports sought

for retrieval =9

Reports excluded:

ineligible exposure = 2

ineligible comparator =1

ineligible outcome =2

Fig. 1 PRISMA flow diagram

for breastfeeding insufficiency were ST18, ST36, RN17
(CV17), and SI1.

Quality assessment

The risks of bias were evaluated using RoB 2.0, with the
signaling details provided in Table S2 ([see Additional
file 1]). The double-blind study was not performed due to

A
368 reports without duplicates
368 records screened > Reports excluded:
ineligible population = 28
> ineligible exposure = 89
3 ineligible comparator = 6
o0
w ineligible outcome = 159
ineligible publication type = 66
(19 reviews, 25 case reports, 1
cohort study, protocol 21)
—
)
Reports included = 20
© L . .
i Total studies included in review
= <
E =24
Studies included in meta-
analysis = 19
—

the characteristics of the intervention. The methodologi-
cal qualities of the included trials are summarized in Figs.
S1, S2, S3, and S4 (in the appendix [see Additional file 1]).
Overall, the risk of bias in the included studies was pri-
marily some concerns, and the bias was mainly from out-
come measurements. More details were provided in the
description of each different outcome.
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Std. Mean Difference Std. Mean Difference

ady o ibgroup 95% ClI IV. Random. 95% ClI
1.1.1 Acupuncture
Li 2014 385.17 51.23 41 210.26 38.53 40 10.3% 3.82[3.07, 4.56] T
Suwikrom 2021 78.1 60.38 30 40.17 28.82 30 11.0% 0.79[0.26, 1.32] -
Xian 2017 115.21 A2 . 17. 11.39 1.57 [1.16, 1. -
S:bto?al (95% CI) 521 %0 125:;3 0003 1798 125:33 32.2°//: 2.053 [[0.5;5, 3.33]] g
Heterogeneity: Tau? = 1.58; Chi? = 42.87, df = 2 (P < 0.00001); I = 95%
Test for overall effect: Z = 2.73 (P = 0.006)
1.1.2 Acupressure
Esfahani 2015 33 13.44 29 17.7 9.4 31 10.9% 1.31[0.75, 1.87] -
Li 2022 131.29 10.71 150 115.07 9.87 150 11.6% 1.57 [1.31, 1.83] -
Lin 2021 167.44 2172 300 111.27 1398 300 11.6% 3.07 [2.83, 3.31] -
Lu 2019 51.25 48.51 40 5.68 10.05 40 11.1% 1.29[0.80, 1.77] -
Lu 2022 132.33 15.97 43 118.43 13.72 43 11.2% 0.93[0.48, 1.37] -
Subtotal (95% CI) 562 564 56.5% 1.65 [0.76, 2.54] -
Heterogeneity: Tau? = 0.98; Chi? = 125.32, df = 4 (P < 0.00001); I> = 97%
Test for overall effect: Z = 3.63 (P = 0.0003)
1.1.4 Auriculotherapy only
Zhou 2009 698.2 162.6 58 252.3 102.8 58 10.9% 3.26 [2.70, 3.82] DS
Subtotal (95% CI) 58 58 10.9% 3.26 [2.70, 3.82] . 4
Heterogeneity: Not applicable
Test for overall effect: Z = 11.39 (P < 0.00001)
Total (95% Cl) 749 750 100.0% 1.94 [1.27, 2.61] <>
Heterogeneity: Tau? = 0.98; Chiz = 191.67, df = 8 (P < 0.00001); 12 = 96% 4 2 5 2 i
Test for overall effect: Z = 5.70 (P < 0.00001) Favours [control] Favours [experimental]

Test for subgroup differences: Chi? = 9.97, df =2 (P = 0.007), I = 79.9%
Fig. 2 Forest plot of comparison: volume of breast milk production

Clinical outcomes

Volume of milk production

Among 20 studies [26, 28, 31-38, 40—49] that reported
on the volume of milk production, only the raw data from
9 studies [26, 28, 33-35, 37, 38, 42, 46] could be used for
the meta-analysis because the other 11 studies [31, 32, 36,
40, 41, 43-45, 47-49] lacked sufficient raw data for com-
parative analyses.

These nine studies reported post-intervention differ-
ences in milk production volume. In increasing milk pro-
duction, acupoint stimulation was superior to routine
nursing in all nine studies (MD=281.30; 95% CI=58.94—
103.67; P=99%) (Fig. 2). A random-effect model
was employed owing to the heterogeneity (I=99%,
P<0.00001).

We conducted two subgroup analyses: one based on
the type of acupoint stimulation (Fig. 2) and the other
on varying duration of the interventions (Fig. S5 in the
appendix [see Additional file 1]). In the subgroup analy-
sis of different intervention types, significant effects
were detected across all subgroups (acupuncture
[MD=90.90; 95% CI=11.44—170.36; I*=98%)], acupres-
sure [MD=29.20; 95% CI=7.92-50.48; I’=99%], and
auriculotherapy [MD=445.90; 95% CI=396.39-495.41]).

In the subgroup analysis based on intervention
duration, significant effects were observed across all

subgroups: for interventions lasting 3 days or less
(MD=15.94; 95% CI=13.75-18.13; =0%), for inter-
ventions lasting more than 3 days but not exceeding
7 days (MD=175.29; 95% CI=79.87-270.72; I>=99%),
and for interventions exceeding 7 days (MD="71.69; 95%
CI=8.93-134.45; > =99%).

We explored the effect of trial quality on poor-qual-
ity studies being excluded from the analyses in order
to assess whether any difference would be made to the
overall result. By excluding Li et al. (2014) [33], the result
remained the same in the volume of lactation (Fig. S6 in
the appendix [see Additional file 1]).

Regarding the other 11 studies [31, 32, 36, 40, 41,
43-45, 47-49], we conducted a qualitative analysis. A
notable concern in many of these studies was the risk of
bias in outcome measurement, primarily attributable to
the use of subjective diagnostic criteria [32, 40, 43, 47].
Most trials revealed significant increases in the volume of
milk production, except for the study by Zhu Ailing et al.
(2018) [47]. Zhu Ailing et al. (2018) reported no signifi-
cant difference in the volume of milk production between
the experimental and control groups in the first 3 days;
however, there was a significant intergroup difference
after 3 days.
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Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD_Total Weight 1IV. Random. 95% CI 1V, Random, 95% Cl
2.1.1 Acupuncture

Chang 2015 398.69 141.28 40 283.75 119.53 40  4.0% 114.94[57.59, 172.29]

Maged 2020 31.91 2.99 20 2166 4.24 20 14.9% 10.25[7.98, 12.52] "

Xian 2017 29343 1238 58 250.95 130.73 58 5.3% 42.48 [-3.86, 88.82] |
Subtotal (95% ClI) 118 118  24.2% 50.28 [-6.99, 107.54] T
Heterogeneity: Tau? = 2139.60; Chi2 = 14.62, df = 2 (P = 0.0007); I> = 86%

Test for overall effect: Z = 1.72 (P = 0.09)

2.1.2 Acupressure

Lu 2010 416.33 144.29 28 320.06 187.55 28  2.0% 96.27 [8.62, 183.92]

Lu 2019 345.62 109.75 40 329.33 96.35 40 55% 16.29[-28.97, 61.55] ]

Lu 2022 410.18 50.73 43 349.72 6249 43 10.1% 60.46 [36.40, 84.52] -
Wang 2017 288.7 150.3 80 2125 136.8 80 5.6% 76.20[31.67,120.73] -
Zheng 2012 321.56 109.61 47 340.12 103.1 21 4.3% -18.56 [-72.66, 35.54] - 1

Zhu Ailing 2018 2879 268 53 19.89 295 53 15.0% 8.90 [7.83, 9.97] "

Zhu Hong 2018 398.95 10.36 30 33932 846 30 14.7% 59.63 [54.84, 64.42] -
Subtotal (95% CI) 321 295 57.2% 40.19 [9.94, 70.44] -
Heterogeneity: Tau? = 1266.01; Chi? = 439.84, df = 6 (P < 0.00001); I> = 99%

Test for overall effect: Z = 2.60 (P = 0.009)

2.1.3 Auriculotherapy only

Yu 2012 3241 1533 52 1986 1025 55  4.9% 125.50[75.80, 175.20] -
Zhou 2009 94.1645  34.2 58 58.1108 225 58 13.7% 36.05 [25.52, 46.59] -
Subtotal (95% CI) 110 113 18.6% 77.34 [-10.05, 164.74] “r—
Heterogeneity: Tau? = 3664.39; Chi? = 11.91, df = 1 (P = 0.0006); I* = 92%

Test for overall effect: Z = 1.73 (P = 0.08)

Total (95% CI) 549 526 100.0%  41.90 [28.57, 55.22] L 4

Heterogeneity: Tau? = 308.41; Chi? = 496.30, df = 11 (P < 0.00001); I> = 98%

Test for overall effect: Z = 6.16 (P < 0.00001)
Test for subgroup differences: Chi? = 0.65, df =2 (P =0.72), I = 0%

Fig. 3 Forest plot of comparison: prolactin level

Prolactin level

In 12 studies [27, 30, 36—38, 41-44, 46—48], serum prol-
actin levels (ng/ml) were utilized as an outcome measure.
The overall effect demonstrated positive and statistically
significant change (MD=41.90, 95% CI=28.57-55.22;
’=98%) (Fig. 3). Within the subgroup analysis, the
effect was positive and significant in the acupressure
subgroup (MD=40.19, 95% CI=9.94-70.44; >=99%).
In the subgroup of acupuncture (MD=50.28, 95% CI=
—6.99-107.54; ’=86%) and auriculotherapy alone
(MD=77.34, 95% CI= —10.05—164.74; F=92%), the
results did not reach statistical significance. A random-
effect model was employed because of the observed
heterogeneity.

Acupoint stimulate Control
Study or Subgroup Mean SD Total Mean SD Total Weight
Li 2022 12.03 0.99 150 18.74 185 150 28.8%
Lu 2022 22.83 3.02 43 27.55 3.49 43 27.6%
Zheng 2012 21.6 10.5 58 225 97 26 19.0%
Zhu Ailing 2018 30.61 6.82 53 46.27 7.15 53 24.6%
Total (95% CI) 304 272 100.0%

Heterogeneity: Tau? = 10.58; Chi? = 57.59, df = 3 (P < 0.00001); I* = 95%
Test for overall effect: Z = 4.15 (P < 0.0001)

Fig. 4 Forest plot of comparison: colostrum time

-100 -50 0 50 100
Favours [control] Favours [experimental]

The risks of bias for the included studies were some
concerns predominantly [27, 30, 36—38, 41-44, 46—48].
However, there were allocation bias, attribution bias, and
reporting bias in Zheng et al. [44]. The bias was mainly
from the difference in the number of participants and
unclear data on prolactin levels. We also performed sen-
sitivity analysis by excluding Zheng et al. (2012), and the
result remained the same in the level of prolactin (Fig. S7
in the appendix [see Additional file 1]).

Colostrum time

Among eight studies [32, 34, 36, 38, 40, 43, 44, 47] that
evaluated colostrum time, four studies put the data
into groups. Therefore, dichotomous and continuous

Mean Difference

IV. Random, 95% Cl

Mean Difference
IV. Random. 95% CI

-6.71[-7.05, -6.37] =
-4.72 [-6.10, -3.34] -
-0.90 [-5.50, 3.70] —
-15.66 [-18.32, -13.00] —
-7.26 [10.69, -3.83] -
20 10 0 10 20

Favors acupoint stimulate  Favors control
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data were both in the outcome of colostrum times.
In the dichotomous outcome, if colostrum occurs in
less than 24 h, it is defined as an event. Meta-analyses
were performed separately in the dichotomous data
(colostrum occurs in less than 24 h) and in the con-
tinuous data of colostrum time. Seven studies [32, 34,
36, 38, 40, 44, 47] compared acupressure with control,
and the other one [43] compared auriculotherapy with
control. For continuous outcome, four studies [34, 38,
44, 47] were included in the meta-analysis. Statisti-
cal difference was revealed between the experimental
group and the control group (MD= —7.26; 95% CI=
—10.69 to — 3.83; I*=95%) (unit: hour) (Fig. 4). For the
other four trials involving dichotomous data [32, 36,
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40, 43], the data pertained to the number of individu-
als whose colostrum production occurred within 24 h.
Colostrum time within 24 h refers to the initiation
of milk production within 1 day following the deliv-
ery of the placenta. Compared with that of controls,
the colostrum time of the acupoint stimulation group
was shorter (RR=1.70; 95% CI=1.38-2.08; I>=55%)
(Fig. 5).

Safety

Six studies [29, 31, 37, 39, 42, 46] documented the inci-
dence of adverse events. Most of the studies reported no
adverse effects [31, 37, 39, 42, 46]. No abnormalities in

Acupoint stimulate Control Risk Ratio Risk Ratio
__Study or Subgroup Events Total Events Total Weight M-H. Random, 95% Cl M-H, Random, 95% Cl
Fang 2016 26 52 16 55 13.2% 1.72[1.05, 2.82] -
Lu 2010 111 118 85 134 44.3% 1.48[1.29, 1.70] u
Wan 2020 134 150 73 150 39.5% 1.84 [1.54, 2.18] =
Yu 2012 12 28 3 28 3.0% 4.00 [1.26, 12.65]
Total (95% Cl) 348 367 100.0% 1.70 [1.38, 2.08] L 4
Total events 283 177 . ) ) .
ihge 2 = . i2 = = = 12 = 0, T T T T
Heterogeneity: Tau? = 0.02; Chi2 = 6.71, df = 3 (P = 0.08); 1> = 55% 002 01 1 10 50

Test for overall effect: Z = 5.03 (P < 0.00001)

Fig. 5 Forest plot of comparison: colostrum occurs in less than 24 h

_SE(MD)

0"

10T

20T

30T

Favors control Favors acupoint stimulate

MD

50 T T
-100 -50

Subgroups
|6 Acupuncture <> Acupressure

U Auriculotherapy only

Fig. 6 Funnel plot of comparison: prolactin level
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the blood (including kidney function and liver function),
urine, or stool data were reported. Only Neri et al. men-
tioned that three women were afraid of acupuncture, and
one woman had hypotension after acupuncture [29].

Funnel plot of publication bias

We investigated publication bias using funnel plot (Fig. 6)
and Egger’s test. The outcome selected for the funnel
plots was the prolactin level, as it involved 12 trials [27,
30, 36-38, 41-44, 46-48]. It is important to note that
funnel plot might have limited power to detect bias if
there were fewer than ten trials included [50]. Because
only nine trials were included in volume of milk produc-
tion, the other main outcome, funnel plot of it was not
performed. Egger’s test of volume of milk production
yielded a p-value greater than 0.05, suggesting no signifi-
cant publication bias (p=0.00296). Conversely, Egger’s
test for prolactin levels resulted in a p-value less than
0.05, indicating possible presence of publication bias
(p=0.00593).

Meta-regression analysis for heterogeneity

To further investigate heterogeneity within our study,
meta-regression analysis was conducted. Covariates such
as the year of publication, sample size, and study dura-
tion did not show a statistically significant effect on the
outcome (Table 2). The covariate “risk of bias” (1 means
low risk, 2 means moderate risk, 3 means high risk) sig-
nificantly influenced the outcomes regarding lactation
volume.

GRADE assessment

We assessed quality of evidence by using GRADEpro
[25] with the data from forest plot. Based on the GRADE
criteria, the quality of the evidence for the majority of
indicators (volume of milk production and prolactin
level) was low (Table 3). As for the colostrum time, the
data quality was very low. In the certainty assessment, we
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incorporated the concept of the minimally important dif-
ference (MID) when evaluating imprecision. When ana-
lyzing continuous data such as volume of milk production
and prolactin levels, which involved more than 400 par-
ticipants, we did not find significant concerns regarding
imprecision. However, for the colostrum time, which had
a smaller sample size of only 304 participants, we iden-
tified a substantial issue with imprecision. Regarding the
dichotomous outcome, we determined that there were
concerns with imprecision for colostrum time (in group)
because the small sample size and the confidence inter-
val for the risk ratio surpassed 1.25, which served as the
threshold for minimally important difference.

Discussion

The aim of this systematic review and meta-analysis is to
assess the efficacy of acupoint stimulation for postpar-
tum breastfeeding insufficiency. This result revealed that
acupoint stimulation had a positive effect on postpartum
breastfeeding insufficiency in terms of lactation volume,
prolactin level, and colostrum time but with low or very
low certainty of evidence. Adverse events were rare,
and only one case of hypotension was mentioned in the
experimental group.

Most clinical trials showed positive evidence of acu-
point stimulation. In three previous related systematic
reviews [19-21], all included trials were conducted
before 2018, and the numbers of included trials were
small. No meta-analysis has been performed before.
Besides, Anderson et al. set search limits by language
[20]. However, relevant studies have been reported in
recent years, and the generation of up-to-date evidence
is warranted. Boram et al. presented evidence that was
consistent with the findings of our analysis; auriculo-
therapy showed positive effects on increasing the vol-
ume of milk production as well as serum prolactin level
and facilitating the onset of lactation [19]. Our analy-
sis also demonstrated a significant increase in lactation

Table 2 Univariate random-effects meta-regression analysis for heterogeneity by various covariates

Covariate Beta Standard error 95% lower 95% upper V4 p-value
Lactation volume
Year of publication —0.1454 0.0772 —0.2966 0.0059 —1.88 0.0597
Sample size 0.0022 0.0021 —0.0020 0.0064 1.04 0.2993
Duration 0.0005 0.0004 —0.0003 0.0013 1.30 0.1945
Risk of bias 21123 1.0310 0.0915 4.1331 2.05 0.0405
Prolactin level
Year of publication 0.1573 0.1629 -0.1620 04767 097 0.3341
Sample size -0.0228 0.0170 —0.0562 0.0105 -1.34 0.1795
Duration 0.0016 0.0035 —-0.0052 0.0083 045 06511
Risk of bias -1.4109 1.7830 —4.9055 2.0838 -0.79 0.4288
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Table 3 GRADE profile for postpartum breastfeeding insufficiency
Certainty assessment Summary of findings
Outcome Risk of bias  Inconsistency Indirectness Imprecision Publication bias No. of partici-  Effect Certainty
pants
(no. of studies)
Intervention: Relative Absolute
comparison (95% Cl) (95% Cl)
Volume of milk  Very serious®  Serious® Not serious  Not serious® Not detected? ~ 749:750 - MD8130ml &0
production (20 studies (58.94- Low
103.67)
Prolactin level  Serious® Serious® Not serious  Not serious®  Suspected” 549:526 - MD133ng/ ®20OQ0O
(12 studies) ml Low
(0.81-1.85)
Colostrum time ~ Serious® Serious® Not serious  Serious® Not clear' 304:272 MD7.26 h 000
(4 studies) (10.69-3.83)  Very low
Colostrum time ~ Serious® Serious® Not serious ~ Serious' Not clear' 348:367 RR1.70 338 per 1000 OO0
(in group) (4 studies) (1.38-2.08) (from 183 Very low
to 521)

Cl, confidence interval; SMD, standardized mean difference; MD, mean difference; RR, risk ratios

Explanations:

2 Allocation bias, performance bias, and measurement bias were found in the studies

b Allocation bias and performance bias were found in the studies
€ Heterogeneity was noticed in most studies

4 Sample sizes more than 400 in each arm

€ Rating down due to sample sizes less than 400 in each arm

f Confidence interval did not include appreciable benefit (RR=1.25). Rating down due to sample sizes less than 400 in each arm

9 Egger’s test showed p-value >0.05
P Egger’s test showed p-value <0.05

iIThe number of included studies was relatively small to identify publication bias (< 10 studies)

volume associated with auriculotherapy. Similarly to
Anderson et al., our meta-analysis demonstrated acu-
pressure to be associated with benefits in milk produc-
tion [20]. In our subgroup analysis, the acupuncture
subgroup had an increased effect size and reduced
heterogeneity compared to the acupressure subgroup.
Acupuncture involves direct fine needle insertion,
potentially contributing to a greater level of stimulation
than acupressure. Similar result in the subgroup analy-
sis was also showed in another systematic review about
acupoint stimulation in cancer pain control [51]. Pre-
vious studies have shown that acupuncture at specific
acupoints activates distinct autonomic pathways for
treating specific diseases by bioelectronic stimulation
[52]. The depth and intensity of stimulation influence
the types of afferent nerve and thus contribute to the
effect [53]. Our analysis confirms that very few adverse
events were presented, which is similar to the findings
from the three previous related systematic reviews.
The meta-analysis study provides more up-to-date evi-
dence to support the benefits of acupoint stimulation in
lactation.

Few articles have clearly indicated the potential mech-
anism of acupoint stimulation for lactation because of
the vulnerability of infants and postpartum women. An
animal experiment revealed that electroacupuncture
at SP6 and ST36 affected the activity of the hypothal-
amus-pituitary-ovary axis [54, 55] and thus influenced
hormones, including GnRH, FSH, LH, and estradiol.
After the delivery of the placenta, progesterone levels
decreased and relieved the inhibitory effect on prolactin,
while the prolactin level increased and triggered lacta-
tion [56]. Therefore, our findings support the hypothesis
that acupoint stimulation has a positive effect on lacta-
tion by affecting the hypothalamus-pituitary-ovary axis.

In traditional Chinese medicine, breastfeeding insuf-
ficiency is often attributed to a deficiency of Qi (vital
energy) and blood or stagnation of the liver Qi. The nip-
ple belongs to the liver channel, and the breast belongs
to the stomach channel. Acupoint stimulation on the
liver and stomach channels could regulate Qi and blood.
Common acupoints found in our systematic review—
such as ST18, ST36, and LR3—are located in the stom-
ach meridian and liver meridian. Auriculotherapy, as a
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noninvasive procedure, is also capable of regulating vis-
ceral function [46].

Traditional Chinese medicine and acupuncture have
been used around the world. The concepts of merid-
ian and acupoints have also been widely accepted. The
experience summarized in this systematic review could
inspire healthcare providers.

The limitations of this systematic review involved
several aspects, including the risks of bias, heterogene-
ity, and low certainty of evidence. First, this systematic
review and meta-analysis included several trials with
small sample size. Second, some studies grouped the out-
come into many levels and thus making it difficult to pool
data for the meta-analysis. Besides, the heterogeneity of
the included trials was high.

Although the treatment courses, intervention dura-
tion, types of intervention, and acupoints varied from
trial to trial, we used a random-effects model in the
meta-analysis.

Future research should focus on the effective acu-
points and the effective duration of intervention when
people conduct studies investigating acupoint stimula-
tion for postpartum breastfeeding insufficiency.

Conclusion

This systematic review revealed the beneficial effects
of acupoint stimulation in the treatment of postpartum
breastfeeding insufficiency. Acupoint stimulation could
elevate milk production volume and shorten colostrum
time with no safety concerns. However, the results
should be interpreted with caution because of the qual-
ity of the included studies and the low or very low cer-
tainty of evidence.

Abbreviations
AAP American Academy of Pediatrics

C-section Cesarean section

CNKI China National Knowledge Infrastructure
RoB 2.0 Cochrane risk-of-bias tool 2.0

CG Control group

EG Experimental group

FSH Follicle-stimulating hormone

LH Luteinizing hormone

LQs Liver Qi stagnancy

MD Mean difference

N/A Not available

OR Odds ratios

PRISMA Preferred Reporting Items for Systematic reviews and Meta-Analysis
QBD Qi-blood deficiency

RCT Randomized controlled trials

RR Risk ratios

RevMan 53  Review Manager

SMD Standardized mean difference

us United States

VAS Visual analogue scale

WHO World Health Organization

Page 150f 17

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/513643-025-02773-8.

Additional file 1: Appendix: Table S1. Literature search strategy. Figure

S1. Risk of bias graph: review authors’judgements about each risk of

bias item (RoB 2.0) presented as percentages across all included studies.
Figure S2. Methodological quality summary: review authors'judgements
about each methodological quality item for each including study (Milk
volume). Figure S3. Methodological quality summary: review authors’
judgements about each methodological quality item for each including
study (Prolactin level). Figure S4: Methodological quality summary: review
authors' judgements about each methodological quality item for each
including study (Colostrum time). Figure S5. Subgroup analysis of volume
of breast milk production (by duration of the intervention). Figure S6.
Sensitivity analysis of volume of breast milk production. Figure S7. Sensitiv-
ity analysis of prolactin level. Table S2. Risk of bias judgement: N no, NI no
information, PN probably not, PY probably yes, Y yes; ITT Intent-to-treat, PP
Per-Protocol.

Acknowledgements
We thank all for their contribution and support to the accomplishment for this
research.

Authors’ contributions

YCC conceived the article, drafted the research protocol, retrieved the litera-
ture, analyzed the data, and wrote this manuscript. YAW and JAL screened
studies and evaluated risk of bias. YCC and YAW extracted data and gave
suggestions for the discussion. YCC and JAL analyzed the data. JAL gave sug-
gestions on the structure of the article. ZYC and JAL provided methodological
guidance and gave suggestions on the conception of the article. All authors
have read and approved this manuscript.

Funding
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'Linkou Chang Gung Memorial Hospital, No. 5, Fuxing St., Taoyuan City, Guis-
han Dist. 333, Taiwan (RO.C)). 2Cathay General Hospital, No. 280, Sec. 4, Renai
Rd,, Taipei City 106438, Taiwan (RO.C.). *Department of Traditional Chinese
Medicine, Chang Gung Memorial Hospital, Keelung, No. 222, Maijin Rd., Anle
Dist, Keelung City 204201, Taiwan (R.O.C.). “Graduate Institute of Clinical
Medical Sciences, Chang Gung University, No. 259, Wenhua 1 Rd, Taoyuan City,
Guishan Dist. 33302, Taiwan (RO.C)).

Received: 6 December 2023 Accepted: 20 January 2025
Published online: 03 February 2025

References

1. Maaike Arts, Vrinda Mehra, Guy Taylor. Breastfeeding: a mother’s gift, for
every child. United Nations Children’s Fund; 2018. p.5-8.

2. Eidelman Al, Schanler RJ, Johnston M, Landers S, Noble L, Szucs K,
Viehmann L. Section on Breastfeeding. Breastfeeding and the use of


https://doi.org/10.1186/s13643-025-02773-8
https://doi.org/10.1186/s13643-025-02773-8

Chang et al. Systematic Reviews

20.

21.

22.

23.

24.

25.

26.

(2025) 14:32

human milk. Pediatrics. 2012;129(3):e827-41. https://doi.org/10.1542/
peds.2011-3552.

Babic A, Sasamoto N, Rosner BA, Tworoger SS, Jordan SJ, Risch HA, et al.
Association between breastfeeding and ovarian cancer risk. JAMA Oncol.
2020;6(6):.€200421.

Qiu R, Zhong Y, Hu M, Wu B. Breastfeeding and reduced risk of breast
cancer: a systematic review and meta-analysis. Comput Math Methods
Med. 2022;2022:8500910.

Khan MN, Islam MM. Effect of exclusive breastfeeding on selected
adverse health and nutritional outcomes: a nationally representative
study. BMC Public Health. 2017;17(1):889.

Ingram JC, Woolridge MW, Greenwood RJ, McGrath L. Maternal predictors
of early breast milk output. Acta Paediatr. 1999,88(5):493-9.

Amir LH. Managing common breastfeeding problems in the community.
BMJ. 2014;348:92954.

Govoni L, Ricchi A, Molinazzi MT, Galli MC, Putignano A, Artioli G, et al.
Breastfeeding pathologies: analysis of prevalence, risk and protective
factors. Acta Biomed. 2019;90(4-5):56-62.

Al-Shahwan MJ, Gacem SA, Hassan N, Djessas F, Jairoun AA, Al-Hemyari
SS. A study to identify the most common reasons to wean among breast-
feeding mothers in UAE. J Pharm Bioallied Sci. 2020;12(1):72-6.

Powers NG. Slow weight gain and low milk supply in the breastfeeding
dyad. Clin Perinatol. 1999;26(2):399-430.

. Sewell CA, Chang CY, Chehab MM, Nguyen CP. Domperidone for

lactation: what health care providers need to know. Obstet Gynecol.
2017;129(6):1054-8.

Anderson PO. Domperidone: the forbidden fruit. Breastfeed Med.
2017;12(5):258-60.

Powe CE, Allen M, Puopolo KM, Merewood A, Worden S, Johnson LC, et al.
Recombinant human prolactin for the treatment of lactation insuffi-
ciency. Clin Endocrinol (Oxf). 2010;73(5):645-53.

Powe CE, Puopolo KM, Newburg DS, Lonnerdal B, Chen C, Allen M, et al.
Effects of recombinant human prolactin on breast milk composition.
Pediatrics. 2011;127(2):2359-66.

Shen Q, Khan KS, Du MC, Du WW, Ouyang YQ. Efficacy and safety of
domperidone and metoclopramide in breastfeeding: a systematic review
and meta-analysis. Breastfeed Med. 2021;16(7):516-29.

Yamanishi M, Wada T, Hirasawa M, Hashiguchi S, Kobayashi M. Breast mas-
sage for better lactation—-an impression of the seminar for midwifes on
Okekya's method of breast massage. Josanpu Zasshi. 1978;32(8):468-88.
Sho T, Takeuchi M, Yamate M, Yano E, Aono T. The relationship between
Okeya's method of breast massage and the volume of milk secretion.
Josanpu Zasshi. 1981,35(6):444-6.

Kyo T. Observation on initiation of breast feeding: the relationship
between Okeya’s method of breast massage and the quantity of milk
secretion. Josanpu Zasshi. 1982;36(7):548-9.

Boram L, Chan-Young K, Sun HL. Effectiveness and safety of auricu-
lotherapy for breastfeeding: a systematic review. J Tradit Chin Med.
2020;40(5):721-37.

Anderson L, Kynoch K, Kildea S, Lee N. Effectiveness of breast massage
for the treatment of women with breastfeeding problems: a systematic
review. JBI Database System Rev Implement Rep. 2019;17(8):1668-94.
Kim Y-J, Park K-S, Hwang D-S, Lee J-M, Jang J-B, Lee C-H. The clinical effect
on acupuncture treatment of postpartum hypogalactia: a system-

atic review of randomized controlled trials. J Korean Obstet Gynecol.
2017;30(3):79-91.

Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD,
et al. The PRISMA 2020 statement: an updated guideline for reporting
systematic reviews. BMJ. 2021;372:n71.

Kauppila A, Chatelain P, Kirkinen P, Kivinen S, Ruokonen A. Isolated prolac-
tin deficiency in a woman with puerperal alactogenesis. J Clin Endocrinol
Metab. 1987,64(2):309-12.

A revised tool for assessing risk of bias in randomized trials. 2022. Avail-
able online: https://methods.cochrane.org/bias/resources/rob-2-revis
ed-cochrane-risk-bias-tool-randomized-trials. Accessed 11 Nov 2022.
GRADEpro GDT. GRADEpro guideline development tool [software].
McMaster University and Evidence Prime; 2022. Available from gradepro.
org.

Esfahani MS, Berenji-Sooghe S, Valiani M, Ehsanpour S. Effect of acupres-
sure on milk volume of breastfeeding mothers referring to selected
health care centers in Tehran. Iran J Nurs Midwifery Res. 2015;20(1):7-11.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Page 16 of 17

Maged AM, Hassanin ME, Kamal WM, Abbassy AH, Alalfy M, Askalani AN,
et al. Effect of low-level laser therapy versus electroacupuncture on post-
natal scanty milk secretion: a randomized controlled trial. Am J Perinatol.
2020;37(12):1243-9.

Suwikrom S, Jaisamuth N, Poonsawad P. Acupuncture to boost breast
milk in postpartum hypogalactia: randomized controlled trial. Chot-
maihet thangphaet [Journal of the Medical Association of Thailand].
2021;104(12):1930-6.

Neri |, Allais G, Vaccaro V, Minniti S, Airola G, Schiapparelli P, et al. Acu-
puncture treatment as breastfeeding support: preliminary data. J Altern
Complement Med. 2011;17(2):133-7.

Chang H-H. Observation of acupuncture with auricular point compres-
sion for postpartum hypogalactia. Shenzhen J Integr Tradit Chin Western
Med. 2015;25(17):58-9.

Xin C. Acupoint catgut embedding to promote postpartum lactation in
45 cases. Zhejiang J Integr Tradit Chin West Med. 2012;22(07):547-8.
Fang JL. Impact of methods breast massage combined with low fre-
quency pulse treatment on puerperium breastfeeding and prevention
mastitis. China modern medicine [zhong guo dang dai yi yao za zhi].
2016;23(11):63-5.

Li K-X, Chang S-Y,Wang S, Liu X-M, Chen W-C. Clinical observation of
acupuncture with tuina massage for postpartum hypogalactia. Hebei J
Tradit Chin Med. 2014,36(11):1677-8.

Li C. Observation on the effect of moxibustion combined with breast
acupoint massage on lactation of primiparous women. J Shandong Med
Coll. 2022;44(2):127-8.

Shu-kun L, Yin T, Chun-yi L. Effects of postpartum breast massage on milk
secretion and breastfeeding. China Pract Med. 2021;16(6):57-9.

Lu P, Qiu J, Yao F, Zheng JJ. Effect of acupoint tuina on lactation amount
for parturient. Zhongguo zhenjiu. 2010;30(9):731-3.

Lu P Ye ZQ, Qiu J, Wang XY, Zheng JJ. Acupoint-tuina therapy promotes
lactation in postpartum women with insufficient milk production who
underwent caesarean sections. Medicine (Baltimore). 2019;98(35):e16456.
Lu YH. Effects of manual massage combined with acupoint sticking on
milk production and breastfeeding rate of cesarean section women. The
Medical Forum; 2022.

Luo Q, HuY, Zhang H. Effects of point massage of liver and stomach
channel combined with pith and trotter soup on postpartum lactation
start time. J Obstet Gynaecol. 2017;37(7):872-6.

Wan B, Liang HH. Application of early breast massage combined with
auricular point sticking in improving the rate of exclusive breastfeeding.
Chin Rem Clin. 2020;20(24):4204-6.

Xian W, Yisong T, Limei Y, Yun J. Observation on effect of meridian and
point massage on postpartum hypogalactia. Nursing and Rehabilitation
Journal. 2017;16(04):307-9.

Dan X. Application of acupuncture therapy in nursing care of maternal
lack of breast milk. Chin Nurs Res. 2017;31(18):2301-3.

Yu J, Zhou J. Effect of auricular point sticking on lactation of puerperant.
Zhongguo zhen jiu. 2012;32(12):1087-9.

Zheng JJ, Zhao Y, Lu P, Wang XY. Effect of tuina at the breasts on
postpartum lactation. World journal of acupuncture - moxibustion.
2012;22(4):5-8.

Yufu Z, Wanyao L. The study of the assessment treating the postpartym
hypogalactia by massaging Shao ze (SI1). Guangzhou: Guangzhou Uni-
versity of Chinese Medicine; 2014.

Zhou HY, Li L, Li D, Li X, Meng HJ, Gao XM, et al. Clinical observation on
the treatment of post-cesarean hypogalactia by auricular points sticking-
pressing. Chin J Integr Med. 2009;15(2):117-20.

Ailing Z, Xialing W, Mei L, Yan S. Clinical study of Tuina manipula-

tion for postpartum hypogalactia. Journal of New Chinese Medicine.
2018;50(08):177-9.

Hong Z, Wenxian G, Meiquin T, Ping L. Effect of midnight-noon
ebb-flow acupoint massage on postpartum hypogalactia. J Nurs Sci.
2018;33(16):42-4.

Yunfei Z, Yuling L, Xiaoming Q. Application of acupoint massage in post-
partum hypogalactia in puerpera. Chinese Acupuncture & Moxibustion.
2018;38(01):33-7.

Deeks JJ HJ, Altman DG, editors. Chapter 10: analysing data and under-
taking meta-analyses. In: Higgins JPT TJ, Chandler J, Cumpston M, Li T,
Page MJ, Welch VA, editors. Cochrane handbook for systematic reviews of
interventions version 64 (updated August 2023). Cochrane; 2023.


https://doi.org/10.1542/peds.2011-3552
https://doi.org/10.1542/peds.2011-3552
https://methods.cochrane.org/bias/resources/rob-2-revised-cochrane-risk-bias-tool-randomized-trials
https://methods.cochrane.org/bias/resources/rob-2-revised-cochrane-risk-bias-tool-randomized-trials
https://gradepro.org
https://gradepro.org

Chang et al. Systematic Reviews (2025) 14:32

51

52.

53.

54.

55.

56.

He Y, Guo X, May BH, Zhang AL, Liu Y, Lu C, et al. Clinical evidence for
association of acupuncture and acupressure with improved cancer pain:
a systematic review and meta-analysis. JAMA Oncol. 2020;6(2):271-8.

Liu S, Wang Z,SuY, Qi L, Yang W, Fu M, et al. A neuroanatomical

basis for electroacupuncture to drive the vagal-adrenal axis. Nature.
2021;598(7882):641-5.

Fan Z,Dou B, Wang J, Wu Y, Du S, Li J, et al. Effects and mechanisms of
acupuncture analgesia mediated by afferent nerves in acupoint microen-
vironments. Front Neurosci. 2023;17:1239839.

Zhu H,Nan S, Suo C, Zhang Q, Hu M, Chen R, et al. Electro-acupuncture
affects the activity of the hypothalamic-pituitary-ovary axis in female rats.
Front Physiol. 2019;10:466.

Sheng PL, Xie QW. Relationship between effect of acupuncture on prol-
actin secretion and central catecholamine and R-aminobutyric acid. Zhen
CiYan Jiu. 1989;14(4):446-51.

Hartmann P, Cregan M. Lactogenesis and the effects of insulin-depend-
ent diabetes mellitus and prematurity. J Nutr. 2001;131(11):30165-20s.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 17 of 17



	Acupoint stimulation for postpartum breastfeeding insufficiency: a systematic review and meta-analysis
	Abstract 
	Background 
	Objectives 
	Methods 
	Results 
	Conclusions 

	Introductionbackground
	Material and methods
	Search strategy
	Selection criteria and exclusion criteria
	Inclusion criteria
	Exclusion criteria

	Data extraction and quality assessment
	Statistical analyses
	GRADE assessment

	Results
	Study selection and characteristics
	Quality assessment

	Clinical outcomes
	Volume of milk production
	Prolactin level
	Colostrum time

	Safety
	Funnel plot of publication bias
	Meta-regression analysis for heterogeneity
	GRADE assessment

	Discussion
	Conclusion
	Acknowledgements
	References


