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Abstract
Background: This systematic review compared the efficacy of traditional Chinese medicine (TCM) treatments for outcom@
different stages and labor pain among pregnant women.

Methods: Eight databases were electronically searched for TCM on labor pain between January 2012 and January 2022. The
studies were recorded and screened according to inclusion criteria and subsequently entered in Note Express. The quality of the
included studies was evaluated using the Cochrane risk of bias tool, and network meta-analysis was conducted with Stata 16.0.
Forest plots and league tables were used to compare different treatment modalities’ effect sizes. Additionally, the probabilities of
various treatment modalities for each outcome under the cumulative ranking curve were determined. The protocol was registered
in PROSPERO (CRD42022336091). This study adhered to the Preferred Reporting Iltems for Systematic Reviews and Meta-
analyses guidelines.

Results: Thirty articles encompassing 3277 participants were included in the network meta-analysis with 9 different treatment
modalities. In terms of pain of labor at 30 minutes, acupuncture + autonomic nerve block was the most effective treatment
modality. With regard to the 60-minute pain and the first stage of labor, acupressure + acupuncture therapy was most effective.

Conclusion: In general, a combined treatment with acupressure and acupuncture is the most effective approach for relieving
labor pain and shortening the duration of labor. Based on these data, we intend to explore further clinical TCM therapy for relieving
maternal pain.

Abbreviations: 95% Cl = 95% confidence interval, CG = control group, |G = intervention group, NMA = network meta-analysis,
RCT = randomized controlled trials, SMD = standardized mean difference, SUCRA = the surface under the cumulative ranking

curve, TCM = traditional Chinese medicine, VAS = Visual Analog Scale.
Keywords: acupressure, acupuncture, network meta-analysis, pregnant women, traditional Chinese medicine

1. Introduction

Labor pain is an unavoidable fact of childbirth and one of the
most important factors that can negatively affect the course of
labor and the health of the fetus.!!! Pain is perceived during labor
owing to cervical dilation, contractions of the uterus, and uter-
ine extension for vaginal delivery.?

The inability to control the intensity of labor pain can
cause stress, fear, and anxiety in women, and 10% to 50%
of pregnant women have stated that they feel fear and even
tend to avoid painful experiences arising from pregnancy.!>*
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It can even create resistance in the uterus, which has a neg-
ative effect on the health of the mother and the newborn/
fetus.’-% A study has suggested that the management of labor
pain is a crucial factor in the labor process and in enhancing
pregnancy outcome-related maternal satisfaction and mater-
nal-fetal safety.l®)

Labor pain relief methods can be classified into 2 major cat-
egories, namely, pharmacological and non-pharmacological.l”
Pharmacological interventions to relieve labor pain chiefly
include the parenteral administration of opioids, including inha-
lation, and regional analgesia. Although several investigations
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have asserted the efficacy of pharmacological methods, potential
adverse effects have also been identified.** For example, pre-
vious reviews have observed that epidural analgesia may cause
women to experience hypotension, motor blockade, intrapar-
tum fever, and urinary retention.>*! Moreover, certain opioids
may cause neonatal health problems, such as respiratory depres-
sion and abnormal fetal heart rate.>*” Non-pharmacological
interventions include a broad spectrum of physical therapies,
such as massage, acupressure, yoga, aromatherapy, hypnosis,
essential oils, cupping therapy, and acupuncture points.¢/ To
be precise, non-pharmacological intervention methods have
few side effects, additional costs and contraindications can not
only perceive pain and discomfort at the lowest level, but also
improve the psychological, emotional, and spiritual dimensions
of care, which are increasingly widespread worldwide.!'”-!$]

Traditional Chinese medicine (TCM) therapy, a common
method of non-pharmacological treatment has been practiced
throughout China for more than 2 millennia and is extensively
employed to alleviate pain in pregnant women worldwide.!™”!
The therapeutic mechanism of TCM emphasizes enhancing
the human body’s resistance to diseases and preventing them.
This is achieved by improving the inter-connections among self-
controlled systems in accordance with the fundamental the-
ory of balance among Yin and Yang, 5 basic elements, as well
as a correlation between humans and nature."”’ Acupuncture,
massage, and acupressure are some of the forms of therapy
frequently used in TCM. Acupressure works as a form of pain
relief by moving the energy (qi) via energy pathways (meridians)
in the body to establish a balance.?’! Massage, a complementary
medicine technique, depends on augmenting the production of
endorphins in the body.”! Acupuncture needles stimulate the
circulation to strengthen (tonify) qi and reduce stagnation or
obstruction of blood. This technique alleviates pain by inserting
needles into specific acupuncture points on the meridians.2021

Although several meta-analyses have explored labor pain
score as the outcome, combined application research involving
multiple TCM therapies to compare each outcome of maternal
delivery and obtain more general and accurate conclusions is
lacking. Meta-analysis refers to a comprehensive analysis of
existing research results and can avoid the influence of mea-
surement errors caused by a single study.?”’! Network meta-
analysis (NMA) is a generalization of pairwise meta-analysis
that permits the comparison of multiple interventions based on
all available direct and indirect evidence and aids in the ranking
of various interventions. This study aimed to compare the effi-
cacies of the abovementioned non-pharmacological treatment
modalities for labor pain as well as the durations of different
stages among pregnant women. Our findings are expected to
strengthen the evidence and provide recommendations for clin-
ical practice.

2. Materials and methods
2.1. Registration

The methodology for this meta-analysis was based on the
Preferred Reporting Items for Meta-analysis (PRISMA) guide-
lines (CRD42022336091).

2.2. Search strategy

Relevant articles were collected by searching PubMed, Cochrane
Library, Web of Science, Embase, China National Knowledge
Infrastructure, Wanfang Database, VIP Database, and Chinese
Biomedical Database. All the collected randomized controlled
trials (RCTs) were published between January 2012 and
January 2022. The search words were obtained by combining
the MeSH terms with relevant free words, including “Delivery,
Obstetric” OR  “Pregnancy” OR “Reproduction” AND
“Electroacupuncture” OR “Moxibustion” OR “Acupuncture
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Points” OR “Acupuncture, Ear” OR “Acupuncture” OR
“Acupuncture” OR “Massage” OR “Cupping therapy” AND
“Labor Pain” AND “Randomized controlled trial.”

2.3. Inclusion criteria

Articles that met the following criteria were included:

(1) The participants were women who had given birth with-
out other complications.

(2) TCM therapies, including different treatment modalities
(e.g., acupuncture, massage, and acupuncture points),
were studied in the intervention group (IG), and conven-
tional labor treatment was applied in the control group
(CG).

(3) The primary outcome was the pain condition during the
phase of labor, measured using the Visual Analog Scale
(VAS). The VAS is a tool with good reliability and validity
for the measurement of pain. The scale involved a 100-
mm long line with 2 extremes on the sides. The partici-
pants were required to indicate their current feelings on
the line between the 2 extremes, with “0” indicating no
pain and “10” denoting the most severe pain.

(4) The investigations were RCTs.

2.4. Exclusion criteria

(1) Animal studies, case reports, conferences, reviews, or
meta-analyses.

(2) Duplicated articles or articles that have already been pub-
lished in other journals.

(3) Articles with irrelevant content, unclear design, and
inconsistent outcome indicators.

(4) Articles with incomplete data, especially for the lack of
outcome indicators.

(5) Studies with unsuitable study design and/or unavailable
data.

2.5. Data extraction and analysis

All articles included in the meta-analysis were screened and
then extracted in accordance with the above inclusion/exclusion
criteria independently by 2 researchers (Y.Y-.Y. and W.X-.].).
When they disagreed, the third researcher (D.N-.F.) made the
final decision. All searched articles were downloaded from the
literature management software Note Express.

Data were extracted in Excel, as follows: first author’s name,
year of publication, publication country, characteristics of the
participants such as age, sample size, treatment modalities of
intervention and control groups, duration, etc.

2.6. Quality assessment

The quality of the included articles was evaluated using the
Cochrane risk of bias tool, which included the following 6
aspects: selection bias, attrition bias, detection bias, reporting
bias, performance bias, and other biases.

2.7. Data analysis

The data were statistically analyzed using Stata 16.0 software.
The continuous variables were expressed as standardized mean
difference (SMD) and 95% confidence interval (95% CI). The
discontinuous variables were expressed as odds ratio (OR) and
95% Cl. The I? statistic and P-values were adopted to inves-
tigate the statistical heterogeneity. First, a network plot was
generated to comprehensively compare the direct and indi-
rect evidence, and if it formed a closed loop, the inconsistency
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test was performed for exploration. Subsequently, a pairwise
comparison of the different treatment modalities was drawn
in the forest plot or league table. The probability comparison
of different treatment modalities was then drawn based on the
surface under the cumulative ranking curves (SUCRA) value.
Finally, the funnel plot was constructed to identify publication
bias.

3. Results

3.1. Literature selection

A total of 1228 articles were identified according to the above
criteria. Initially, 282 articles were excluded, including 12
animal tests, 81 reviews or meta-analyses, and 189 duplicate
papers. After reviewing the titles and abstracts, 900 articles
were excluded because of irrelevant content (n = 833), unclear
design (n = 5), and inconsistent outcome indicators (n = 62).
Upon screening the full text of the remaining 46 articles, 8
articles were excluded owing to incomplete and unavailable
data (n = 8). Finally, 30 articles were included in the NMAh
(Fig. 1).

3.2. Characteristics of the studies involved

A total of 30 articles with 3277 participants (1923 people in the
1G and 1354 individuals in the CG) were included in the NMA.
All participants were pregnant women aged 21 to 29 years and
a gestational age of 37 to 42 weeks. Table 1 lists the detailed
characteristics of the included studies. Routine labor treatment
included the use of a simple saline infusion, and the patients
were made immobile and lying in a lateral position. Apart from
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the acupressure practice, the women were encouraged to get out
of bed, sit, and/or walk around as a part of their routine care.

In this study, routine labor treatment (a), placebo (b), and
autonomic nerve block (c) were applied in the CG, whereas
TCM-related treatment modalities (acupuncture (d), acupres-
sure (e), acupressure +acupuncture (d +e)) and the related
combined treatment modalities (c + d, c + e, and e + else) were
applied in the IG. To be specific, “else” included emotional inter-
vention, Lamaze breath, and childbearing ball.

3.3. Quality assessment

The findings indicated that the quality of all the included arti-
cles was generally good, as assessed using the Cochrane risk of
bias tool. For allocation concealment, 2 articles (Baohong W et
al (2015) and Xiaohui L (2015)) were considered at high risk.
For the blinding of participants and personnel, 4 (Jing L( 2016),
Xiaohui L (2015), Yan Z (2016), and Yan Z (2017)) were con-
sidered at high risk of bias. For the blinding of outcome assess-
ment, most articles were considered unclear (Figs. 2 and 3).

3.4. Network meta-analysis

The size of the nodes signified the number of participants in each
group, and the width of lines between the nodes represented the
number of articles for assessing each treatment modality. In the
network plots, the combined treatment modalities were denoted
with “+” signs.

The network plot is depicted in Figure 4A-D, including the
pain at 30 minutes and 60 minutes, the duration of the sec-
ond stage of labor, and Apgar scores, respectively. As shown
in Figure 4, the number of articles comparing “routine labor
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Figure 2. Risk of bias graph.

treatment” and “acupuncture” was the largest, and the num-
ber of participants in “routine labor treatment” was the high-
est. Other related results are presented in Figure S1A-S1E,
Supplemental Digital Content, http:/links.lww.com/MD/N713
for the network of the duration of the stage of labor and the
Apar score.

3.5. Pain of time of labor and duration of stage of labor

Regarding the pain of labor at the time of 30 minutes, 6 articles
involving 5 treatment modalities and encompassing 556 par-
ticipants (316 pregnant women were in the IG, and 240 preg-
nant women were in the CG) recorded the VAS at the 30-minute
stage of labor. As depicted in Figure SA, of the various treatment
modalities, acupressure was found to be the optimum modality
in terms of decreasing the pain of labor at the time of 30 min-
utes. This method was better than the autonomic nerve block of
the CG and the combined acupuncture of the IG, and the differ-
ence was statistically significant (SMD = 5.76, 95% CI = [0.72,
10.80] and SMD =6.09, 95% CI =[2.03, 10.16]). The league
table is presented in Table S2A, Supplemental Digital Content,
http:/links.lww.com/MD/N714. The results of SUCRA indi-
cated that autonomic nerve block + acupuncture had the highest
probability of becoming the optimal treatment modality. The
effect ranking of the treatment modalities for the pain of labor at
30 minutes was autonomic nerve block + acupuncture (SUCRA:
89.2%) > autonomic nerve block (SUCRA: 80.8%) > acupunc-
ture (SUCRA: 42.8%) > routine labor treatment (SUCRA:
34.8%) > acupressure (SUCRA: 2.4%) (Fig. 6A).

Regarding the pain of labor at 60 minutes, 9 articles encom-
passing 872 participants (465 pregnant women were in the
IG, and 470 were in the CG) in 6 treatment modalities con-
tributed to this analysis. As depicted in Figure 5B, acupres-
sure + acupuncture was better than the treatment modalities in
the IG (autonomic nerve block + acupuncture [SMD = -2.47
95% CI = (-7.56, 2.61)] and acupuncture (SMD = -0.51 95%
CI = [-4.61, 3.59])). Moreover, it was better than certain treat-
ments in the CG (routine labor treatment [SMD = 1.29, 95%
CI = (-5.09, 2.50) and autonomic nerve block [SMD = -2.47,
95% CI = (-8.81, 3.87)]). The league table is presented in Table
S2B, Supplemental Digital Content, http:/links.lww.com/MD/
N714. The results of SUCRA indicated that acupressure + acu-
puncture had the highest probability of becoming the optimal
treatment modality. As depicted in Figure 6B, the effect ranking
of the treatment modalities from best to worst in terms of pain

of labor at 60 minutes was as follows: acupressure + acupunc-
ture (SUCRA: 71.9%) > acupuncture (SUCRA: 68.9%) > acu-
pressure (SUCRA: 54.5%) > routine labor treatment (SUCRA:
45.0%) > autonomic nerve block (SUCRA: 32.7%) > auto-
nomic nerve block + acupuncture (SUCRA: 26.9%).

Regarding pain in the first stage of labor, 6 articles that
encompassed 598 participants (295 pregnant women in the IG,
and 303 pregnant women in the CG) and 3 treatment modali-
ties contributed to this analysis. Acupressure + acupuncture and
acupuncture were the optimal treatment modalities for decreas-
ing the pain in the first stage of labor compared with routine
labor treatment, and the difference was statistically significant
(SMD =-0.99 95% CI = [-1.39,-0.60] and SMD = -1.15,95%
CI=[-1.97, 0.32]). The forest plot is presented in Figure 5C.
The league table is presented in Table S2C, Supplemental Digital
Content, http://links.lww.com/MD/N714. Based on the ranking
probabilities of Figure 6C, acupressure + acupuncture (SUCRA:
81.2%) had the optimal possible effect in reducing the pain
in the first stage of labor, with acupuncture (SUCRA: 68.7%)
ranking as the second and routine labor treatment (SUCRA:
0.1%) as the third.

Regarding pain in the second stage of labor, 6 articles mea-
sured pain using the VAS in the second stage of labor, and these
included 3 treatment modalities and 598 participants (295 preg-
nant women were in the IG, and 303 pregnant women were
in the CG). The findings suggested that compared with routine
labor treatment, 2 TCM-related treatment modalities, namely
acupuncture (SMD =-1.01, 95% CI=[-1.22, -0.81]) and
acupressure + acupuncture (SMD =-0.32, 95% CI=[-0.63,
-0.01]) (Figure 5D), significantly alleviated pain in the second
stage of labor. Moreover, the league table is presented in Table
S2D, Supplemental Digital Content, http:/links.lww.com/MD/
N714. Figure 6D depicts the probable ranking of pain in the
second stage of labor. Acupuncture (SUCRA: 100.0%) had the
highest probability of becoming the optimal treatment modality.
Routine labor treatment (SUCRA: 1.0%) was likely to be the
worst treatment modality.

3.6. Durations of each stage of labor

Regarding the duration of the first stage of labor, 11 articles
with 5 treatment modalities and 1034 participants (522 preg-
nant women were in the IG, and 512 pregnant women were
in the CG) recorded the duration of the first stage of labor. As
demonstrated in Figure S2A (see Figure S2A, Supplemental
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Digital Content, http://links.lww.com/MD/N713 which
illustrates a pairwise comparison of the different treatment
modalities), acupressure combined with delivery ball, emo-
tional intervention, etc, was the optimal treatment modal-
ity with regard to reducing the duration of the first stage of

Medicine

labor compared with other modalities (acupressure, acupunc-
ture, and routine labor treatment), and the difference was sta-
tistically significant (SMD =-2.33 95% CI=[-4.08, -0.59];
SMD =-3.34, 95% Cl=[-5.21, ~1.46]; and SMD = -4.15,
95% CI = [-5.39, -2.90], respectively). The treatment modality
of acupressure significantly alleviated the pain in the first stage
of labor compared with routine labor treatment (SMD = -1.82,
95% CI = [-3.04, -0.59]). The league table is presented in Table
S2E, Supplemental Digital Content, http:/links.lww.com/MD/
N714. Acupressure + else was probably the optimal treatment
modality. The effect ranking of the treatment modalities from
best to worst was acupressure combined with the delivery ball,
emotional intervention, etc, (SUCRA: 99.8%) > acupressure
(SUCRA: 61.8%) > acupuncture (SUCRA: 34.0%) > routine
labor treatment (SUCRA: 4.4%) (see Figure S3A, Supplemental
Digital Content, http:/links.lww.com/MD/N713 which illus-
trates the effect ranking of the treatment modalities).

Regarding the duration of the second stage of labor, 22 arti-
cles that included 2268 participants (1173 pregnant women
were in the IG and 1095 pregnant women are in the CG) and
8 treatment modalities contributed to this analysis. As demon-
strated in Figure S2B (see Figure S2B, Supplemental Digital
Content, http:/links.lww.com/MD/N713 which illustrates a
pairwise comparison of the different treatment modalities),
the results showed that the treatment modality of acupressure
combined with delivery ball, emotional intervention, etc, signifi-
cantly reduced the duration of the second stage of labor com-
pared with the CG (routine labor treatment [SMD = -2.39,95%
CI = (-3.30, -1.49)] and autonomic nerve block [SMD = -2.54,
95% CI=(-4.75, -0.33)]). Moreover, it was better than cer-
tain treatments in the IG (autonomic nerve block + acupuncture
[SMD =-2.53, 95% CI = (-4.35, -0.72)]; acupressure + auto-
nomic nerve block [SMD =-2.24, 95% CI = (-4.23, -0.26)];
acupuncture [SMD =-2.33, 95% CI =(-3.41, -1.25)]; and
acupressure [SMD = -2.28,95% CI = (-3.49, -1.07)]), and the
difference was statistically significant. The league table is pre-
sented in Table S2F, Supplemental Digital Content, http:/links.
lww.com/MD/N714 for comprehensive analysis. Figure S3B
(see Figure S3B, Supplemental Digital Content, http:/links.lww.
com/MD/N713 which illustrates the effect ranking of the treat-
ment modalities) provides the ranking of the duration of the
second stage of labor in the cumulative probability plots. The
treatment modality of acupressure combined with delivery ball,
emotional intervention, etc, (SUCRA: 93.7%) was probably the
optimal option, and the treatment modality of autonomic nerve
block + acupuncture (SUCRA: 30.9%) was probably the worst
option.

Regarding the duration of the third stage of labor, 12 arti-
cles involving 4 treatment modalities and 1020 participants
(515 pregnant women were in the IG, and 505 pregnant
women were in the CG) recorded the duration of the third
stage of labor. As depicted in Figure S2C (see Figure S2C,
Supplemental Digital Content, http://links.lww.com/MD/
N713 which illustrates a pairwise comparison of the different
treatment modalities), acupressure combined with the delivery
ball, emotional intervention, etc, was the optimal treatment
modality for shortening the period of the third stage of labor.
This method had a statistically significant effect in shortening
the duration of this stage of labor when compared with acu-
puncture [SMD =-0.73, 95% CI = (-1.45, -0.02)] and rou-
tine labor treatment [SMD = -0.88,95% CI = (-1.46, -0.30)].
The league table is presented in Table S2G, Supplemental
Digital Content, http:/links.lww.com/MD/N714 for compre-
hensive analysis. Based on the ranking probabilities of Figure
S3C (see Figure S3C, Supplemental Digital Content, http://
links.lww.com/MD/N713 which illustrates the effect ranking
of the treatment modalities), acupressure combined with deliv-
ery ball, emotional intervention, etc, (SUCRA: 98.0%) had the
probability of becoming the optimal TCM treatment modality
for shortening the third stage of labor.
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Figure 4. (A-D) Network plots for the pain of stage of labor, duration of the stage of labor and Apgar scores. (a): Routine labor treatment, (b) placebo, (c)
autonomic nerve block, (d) acupuncture; (e) acupressure, (d + €) acupressure + acupuncture, (¢ + d) autonomic nerve block + acupuncture, (c + €) acupres-

sure + autonomic nerve block, (e + else) acupressure + else.

Regarding the duration of the active phase, 8 articles that
included 5 treatment modalities and 851 participants (457 preg-
nant women were in the IG and 394 pregnant women were in
the CG) contributed to this analysis. As depicted in Figure S2D
(see Figure S2D, Supplemental Digital Content, http:/links.lww.
com/MD/N713 which illustrates a pairwise comparison of the
different treatment modalities), the treatment modality of acu-
pressure + autonomic nerve block was found to significantly
reduce the duration of the active phase of labor compared with
certain treatment modalities in the CG (autonomic nerve block
[SMD =-1.98, 95% CI=(-3.71, -0.25)] and routine labor
treatment [SMD = -2.17,95% CI = (-3.26, -1.08)]). Moreover,
it was better than some treatments in the IG (acupuncture
[SMD =-1.63,95% CI = (-0.45, -2.82)] and autonomic nerve
block + acupuncture [SMD = -1.93, 95% CI = (-3.23, -0.63)]).
The league table is presented in Table S2H, Supplemental
Digital Content, http:/links.lww.com/MD/N714 for compre-
hensive analysis. The results of SUCRA indicated that acupres-
sure + autonomic nerve block (SUCRA: 99.5%) was probably
the optimal treatment modality (see Figure S3D, Supplemental
Digital Content, http:/links.lww.com/MD/N713 which illus-
trates the effect ranking of the treatment modalities).

3.7. Apgar scores

A total of 12 articles (n = 1860; 944 pregnant women were in
the IG, and 916 were in the CG) recorded the Apgar scores.!°!
As depicted in Figure S2E (see Figure S2A, Supplemental
Digital Content, http:/links.lww.com/MD/N713 which illus-
trates a pairwise comparison of the different treatment modal-
ities), the treatment modality of acupressure combined with

the delivery ball, emotional intervention, etc, was the optimal
one. This method exhibited statistically significant differences
when compared with the placebo in terms of newborn safety
[SMD =0.72,95% CI = (0.11, 1.33)]. The details are presented
in Table S2I, Supplemental Digital Content, http:/links.Iww.
com/MD/N714 for comprehensive analysis. Based on cumula-
tive probability plots and SUCRA (see Figure S3E, Supplemental
Digital Content, http:/links.lww.com/MD/N713 which illus-
trates the effect ranking of the treatment modalities), acupres-
sure combined with the delivery ball, emotional intervention,
etc, (SUCRA: 82.9%) was probably the optimal option, and the
placebo (SUCRA: 26.2%) was probably the worst option.

3.8. Publication bias

The funnel plots for the pain of the stage of labor at 30 minutes
and 60 minutes are presented in Figure 7A and B to evaluate
publication bias. The graphs were completely symmetrical visu-
ally, and each of the adjusted auxiliary lines was perpendicular
to the center line. Thus, the results indicated the absence of sig-
nificant publication bias. Other related findings are presented
in Figures S4A-S4G, Supplemental Digital Content, http://links.
Iww.com/MD/N713 for the network of the funnel graph.

4. Discussion

This NMA is a comprehensive analysis of currently available
data regarding the effect of TCM-related treatment modalities
on labor pain among pregnant women. This study examined
the effects of diverse treatment modalities on different stages
of labor pain, duration of labor, and newborn Apgar scores in
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pregnant women. Several systematic reviews have previously
reported that acupuncture and/or acupressure might reduce
pain when combined with pharmacological treatment meth-
ods.["""*1 However, to the best of our knowledge, studies on
the direct or indirect effects of TCM non-pharmacological
treatment methods on different stages of labor are insufficient.
Several areas of uncertainty prevail, including the integration
of these therapeutic modalities, the selection of the optimal
point, and the length of time for point massage, which need to
be investigated. Therefore, it is important to compare our find-
ings with those of previous studies. The NMA results indicated
that combined treatment modalities related to acupuncture
exhibited the highest efficacy in decreasing pain in different
stages of labor, shortening the stage of labor, and enhancing
newborn safety.

The key findings of this study signify that combined treat-
ment modalities pertaining to acupuncture were most effective
in alleviating pain at different time points during labor, which
agrees with previous research.?!! There are 2 main hypotheses
regarding the mechanism by which acupressure exerts its posi-
tive effects on labor pain relief. Massage is known to stimulate
large fast nerve fibers (unmyelinated C fibers) and block the
smaller, slower nerve fibers (myelinated A fibers) that detect
pain. This effect presumably produces a local lateral inhibi-
tion in the spinal cord [1-Hall-2016]. Massage can result in
the secretion of various chemicals, such as endorphins, which
are natural analgesics. According to the gate control theory,

these chemicals may close nerve gates and prevent the stim-
ulation signals from being transmitted to the central ner-
vous system.””l Regarding the mechanism of TCM, qi is one
of the invisible circuitries of meridians (energy channels) in
the body and could affect mental or physical health accord-
ing to its flow.!*??! During labor, obstruction of the meridians
and blockage of the qi occur. During acupressure, pressure
is applied with the fingers to stimulate the unblocking of the
meridians, thereby correcting the flow of qi and restoring the
equilibrium at certain acupuncture points.*3% Our research
yielded definitive results, and the addition of acupuncture
based on acupressure was most effective in reducing the VAS
scores when the pain lasted 60 minutes. There was no signif-
icant difference between the various modalities, and the rea-
son could be that the release of previous chemicals of blood
was activated, the transmission of electromagnetic signals
was accelerated, and the blood flow was regulated.?-2! In our
study results, the collected RCTs indicated that individual or
combined acupressure treatments maintained an analgesic
effect in the 1st and 2nd phases of labor compared with the
CG (routine labor treatment, placebo, and autonomic nerve
block). It is worth noting that our study differs from previous
studies as acupressure was applied on LI4, which is better for
relief from the pain of labor at 30 minutes and 60 minutes.
Furthermore, our findings revealed that combining acupunc-
ture with acupressure was effective in relieving pain in the
first stage of labor. Therefore, we intend to further investigate
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Figure 7. (A and B) Funnel plots of publication bias.

the effect of acupressure and combined acupuncture with acu-
pressure on pain in various stages of labor.

Moreover, this study suggested that acupressure-related com-
bined TCM treatment modalities are the preferred choice to
shorten the duration of the stage of labor. The findings further

showed that acupressure combined with non-pharmacological
methods, such as emotional intervention, Lamaze breath, and
childbearing ball, is effective in shortening the duration of labor,
especially in the first stage, which is consistent with previous
findings.?'*2l A review has previously observed that massage
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can significantly shorten the duration of the stage of labor by
increasing the secretion of oxytocin from the pituitary gland to
regulate uterine contractions.'®! Furthermore, investigations
have reported that the posture of applying non-pharmacological
treatment methods, such as a childbearing ball or yoga, can
promote the fetus to slide into the birth canal quickly via the
forward-leaning movement and semi-recumbent position.??
Therefore, we speculate that combined acupuncture related
could had more effective outcome, acupressure combined with
delivery ball, emotional intervention and so on, could produce
effective outcomes. In addition, adding an autonomic nerve
block is effective, especially in shortening in duration of the
third and active phases, based on acupuncture. However, the
overall duration of labor was not analyzed because of insuffi-
cient data in the included studies. Further studies are therefore
required to confirm the above finding.

With regard to the Apar score, the optimum treatment
modality for improving this score was acupressure-related com-
bined non-pharmacological treatment modalities, according to
the forest plot result (Figure S2E, Supplemental Digital Content,
http:/links.lww.com/MD/N713). Massage is known to offer
numerous benefits (e.g., alleviating labor pain and shortening
the stage of labor) although it has certain side effects on preg-
nant women.?”33-351 Accordingly, we hypothesize that it could
have a positive impact on newborn Apgar scores (The score
comprises 5 components [heart rate, respiratory effort, muscle
tone, reflex irritability, and color], and each is assigned a value
from 0 to 2. Thus, total scores range from 0 to 10, with higher
scores indicating a better physical condition. The Apgar score
was developed primarily to assess term infants during a time
when neonatal mortality was very high among preterm infants.
The frequency of low Apgar scores increases with decreasing
gestational age and may reflect biological immaturity in preterm
infants) in some related indicators. However, more experimental
articles should be included and researched to verify our conclu-
sion in the future.

There are 2 limitations to this study. One of the limitations
of the collected RCTs is that they cannot be generalized to all
pregnant women as the outcomes were limited to labor pain
experienced by limited women with fixed baseline data. The
other limitation is that the main outcome of the VAS is based
on personal subjective feelings without uniform objective crite-
ria, which can considerably impact the accuracy of the results.
Owing to the limitations of this meta-analysis, we hope to incor-
porate more investigations in future studies so that the findings
can be generalized to other populations, albeit with caution.

5. Conclusion

According to the results of this NMA, TCM treatment modal-
ities offered significantly higher efficacy than routine labor
treatment in terms of decreased pain in various stages of labor,
shortened stage of labor, and increased Apgar scores. Thus,
the application of the combined TCM treatment modalities
can be recommended according to the outcomes of the preg-
nant women, such as pain and duration of the stage of labor.
Encouraged by these data, we aim to explore the clinical TCM
therapy more accurately in further studies for relieving maternal
pain. A combined treatment of acupressure and acupuncture is
the most effective approach in relieving labor pain and short-
ening the duration of labor. Thus, based on this finding, more
research should be conducted in the future on the combination
of TCM therapy for various TCM treatment modalities.
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