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ABSTRACT: the aim of the study was to conduct a meta-analysis to evaluate the efficacy of non-invasive and non- 
pharmacological techniques on labor first-stage pain intensity. Literature databases were searched from inception to 
May 2021, and research was expanded through the screening of previous systematic reviews. Inclusion criteria were: (1) 
population: women in first stage of labor; (2) intervention: non-pharmacological, non-invasive, or minimally invasive 
intrapartum analgesic techniques alternative and/or complementary to pharmacological analgesia; (3) comparison: rou-
tine intrapartum care or placebos; (4) outcomes: subjective pain intensity; and (5) study design: randomized controlled 
trial. Risk of bias of included studies was investigated, data analysis was performed using R version 3.5.1. Effect size 
was calculated as difference between the control and experimental groups at posttreatment in terms of mean pain score. 
A total of 63 studies were included, for a total of 6146 patients (3468 in the experimental groups and 2678 in the control 
groups). Techniques included were massage (n = 11), birth balls (n = 5) mind-body interventions (n = 8), heat applica-
tion (n = 12), music therapy (n = 9), dance therapy (n = 2), acupressure (n = 16), and transcutaneous electrical nerve 
stimulation (TENS) (n = 8). The present review found significant evidence in support of the use of complementary and 
alternative medicine for labor analgesia, and different methods showed different impact. However, more high-quality 
trials are needed.
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I. INTRODUCTION

A. Description of the Condition

Labor is described as one of the most painful events 
women can experience through their lives1,2 while 
being, besides, the only physiological mechanism 
inherently and, without medical intervention, inev-
itably painful. From an evolutionary point of view, 
why this process should cause pain is still a matter 
of scientific debate. Nevertheless, the physiological 
nature of labor pain is not the only basis of its ex-
ceptionality, being also characterized by some very 

peculiar features, such as its rhythmic fluctuation 
and progressive increase, which are interpretable 
in the light of its biological grounds. Labor pain is 
caused by a heterogeneous number of mechanisms, 
which differ significantly depending on the labor 
stage. As is known, labor is commonly divided into 
three different stages. The first stage, or dilatative 
stage, is the phase when the dilatation of the uter-
ine cervix occurs. This stage can be further divided 
into three phases, namely the latent or passive phase 
(mean duration 11.8 h), during which more irregular 
and far apart uterine contractions cause the uterine 
cervix to slowly dilate until the reference point of 4 

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

CRE-39986.indd                       61                                                               Manila Typesetting Company                                                               03/24/2022                      09:16PM

Critical ReviewsTM in Eukaryotic Gene Expression, 32(2):61–89 (2022)

1045-4403/22/$35.00 © 2022 by Begell House, Inc. www.begellhouse.com 61



62 Melillo et al.

cm of cervical dilatation is reached, active (from 4 
cm to 8 cm with a median duration from 3.7 to 5.9 
hours) and transitional phase (from 8 cm to 10 cm). 
The second stage, or expulsive stage, generally last-
ing less than 4 hours in nulliparous women, consists 
of the expulsion of the baby. The third stage, usually 
lasting only minutes, consists of the expulsion of the 
placenta. During the dilatative stage, labor pain is 
essentially visceral. The uterine contractions cause 
the inferior uterine segment and the cervix to ex-
pand and their tissues to stretch. In addition to this, 
uterine contractions compress the myometrial blood 
vessels, hence inducing hypoxia. These mechanical 
and chemical stimuli activate C-fibers which con-
duct the nociceptive stimuli to the ipsilateral dorsal 
roots (T10 to L1).3,4 Therefore, especially during 
this stage, pain strictly follows the rhythm and pro-
gression of uterine activity, increasing together with 
the cervical dilatation. On the contrary, during the 
expulsive stage, pain becomes mainly somatic and 
is caused by the pelvic, perineal, and vaginal tissues’ 
progressive stretching. This mechanical stimulus is 
transmitted to the spinal roots from S2 to S4.5

However, the study of the physiological basis of 
labor pain should not distract the clinicians from the 
multidimensional nature of the experience of labor. 
Although undoubtedly central, pain is not the only 
factor that will define the mother’s satisfaction,6–9 as 
this is shown also to be determined by other factors 
such as labor duration, psychological factors such 
as the levels of fear and anxiety,10–13 the feeling of 
control, the presence of midwife care,14–16 collateral 
effects of the drugs administered.17,18 Consistently, 
the pharmacological elimination of pain is not a 
guarantee of a more positive childbirth experience. 
In a five-year follow-up study, Maimburg et al. re-
ported a less positive recollection of the childbirth 
experience in a sample of women who had received 
epidural.19

B. Description of the Intervention

Women’s preference and priorities in choosing labor 
analgesia were shown to differ greatly, depending 
on many factors, such as personal experience and 
background (parity above all), information sources, 
and, importantly, psychological attitude towards 

pain and childbirth in general (anxiety, fear of child-
birth, self-efficacy)20,21 Consequently, research in the 
field has aimed to offer a wider range of analgesic 
techniques to allow women to receive personalized 
and patient-tailored assistance. 

The current gold standard for labor analgesia is 
represented by pharmacological pain management 
techniques (PPMT) and specifically by neuraxial 
blockade. Since their introduction, the use of PPMT 
has become more and more frequent22; however, 
their application is still today flawed by a variable 
degree of invasiveness, by the risk of collateral ef-
fects, and by the high financial costs.23 Particularly 
noteworthy are the psychological effects of such 
techniques, as some studies have reported adverse 
emotional effects during labor, such as an increase 
of fear of childbirth and lower satisfaction.6,8,9,24,25

Considering these adverse effects and the lim-
itations cited above, a mainstream of literature eval-
uated the role of complementary and alternative 
medicine (CAM) in reducing labor pain. CAM is 
defined by the U.S. National Center for Comple-
mentary and Integrative Health as a practice that can 
be used together with traditional and standard care 
(complementary) or instead of it (alternative).26,27 
The interest towards and use of CAM has shown 
an increasing trend, and it is currently particularly 
common among women of reproductive age, with 
almost half reporting use. Their application during 
labor is as well particularly common, as a recent sur-
vey conducted on a large cohort representative of 
the Australian population reported as much as 74% 
of women using CAM during labor.28 The different 
analgesic CAM techniques can be categorized as 
massage techniques, birth ball, heat applications, 
acupressure, transcutaneous electrical nerve stimu-
lation (TENS), and different “mind-body” interven-
tions such as music, dancing, distraction techniques, 
praying, virtual reality, for purely summarizing 
purposes, the next paragraphs will briefly describe 
these techniques. 

Massage, the active manipulation of soft tis-
sues, is a well-known and ancient method. It can 
consist of various techniques, some of which 
(Swedish massage and effleurage, Hoku points 
massage, kneading technique) are examined in ran-
domized controlled trials (RCTs) reviewed in the 
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present article. Several beneficial effects have been 
attributed to these techniques while the mechanisms 
underlying these results are still not perfectly clear. 
The analgesic effect of massage can be, in part, 
surely explained through the Gate Control Theory, 
first proposed by Melzack and Walls.29 Accord-
ing to this theory, the manipulation of soft tissue, 
stimulating large diameter β nerve fibers, inhibits 
nociceptive transmission by inhibiting the spinal 
cord T-cell activity. Ranjbaran et al.,30 in a sys-
tematic review of RCTs conducted in Iran before 
January 2016, confirmed the efficacy of massage 
techniques for pain relief hence also corroborating 
the results of other previous reviews. However, a 
Cochrane systematic review by CA Smith et al. of 
RCTs until 2017,31 updating a previous review pub-
lished in 2012, rated the evidence of massage pro-
viding a greater pain reduction than standard care 
as “low-quality” regarding the risk of bias defined 
by GRADE working group grades of evidenze.32 
Single trials also reported greater satisfaction, 
self-efficacy, and lower anxiety, in the intervention 
groups than the control ones, but, also in this case, 
the evidence in favor of these results was found as 
“low-quality.”

Birth balls or Swiss balls were first introduced 
for the treatment of lumbar musculoskeletal pain 
and it was then proposed as a childbirth tool. The 
analgesic effect of their use may rely in theory 
partly on the decreased pressure on the nerves that 
lie over the iliosacral articulation, while also pro-
viding a distraction from the perception of pain. 
The use of birth balls has been associated also to a 
facilitated foetal descent, partly due to gravity and 
to the rocking movement which according to the 
advocates of this tool may help the foetus find a 
better fit in the birth canal. A 2015 meta-analysis of 
four RCTs by Makvandi et al., the only one focused 
on the subject, concluded that the birth ball may be 
an effective tool, but that more rigorous data were 
needed.33

Heat therapy is the application of heat to the 
body, which can consist of superficial application 
techniques (warm water, warm rocks, heat wraps, 
hot towels, hot baths) or deep application techniques 
(diathermy, ultrasound). The mechanism behind the 
analgesic effects of such techniques seem to depend 

on the activation of the Transient Receptor Poten-
tial Cation channels vanilloid 1 (TRPv1), which 
seems to induce the activation of descending anti- 
nociceptive transmission pathways.34

Acupressure is a manual technique borrowed 
from traditional Chinese medicine which shares 
many common theoretical grounds as acupunc-
ture. Both these techniques are indeed based on 
the stimulation of acupoints across the meridians, 
channels within our body through which life energy 
(qi) flows. The exact scientific grounds of acupres-
sure are still not clear but may involve neurological 
as well as neuroendocrine mechanisms. A recent 
(2016) meta-analysis by Makvandi et al. suggested 
acupressure could positively affect the progression 
and duration of labor,35 and a 2017 systematic re-
view by Najafi et al. added it could also reduce pain 
severity.36 Finally, a 2020 review by Chen et al. 
confirmed acupressure may have promising effects 
on both labor duration and labor pain, but as well 
reaffirmed the necessity of higher-quality RCTs.37 
Despite this evidence, current guidelines such as the 
National Institute for Health and Care Excellence 
(NICE)38 intrapartum care for healthy women and 
babies recommend not to offer acupressure or acu-
puncture, but not to prevent women from resorting 
to them, if that is their will. 

TENS is an analgesic therapy technique based 
on the application of a transcutaneous electrical 
stimulation. TENS techniques can differ on electric-
ity frequency, intensity and duration. TENS-induced 
analgesia is thought to depend on both central and 
peripheral mechanisms, but a certain quota of its 
effects seems to be possibly explained by the elec-
trical activation of large diameter β nerve afferent 
fibers which will then exert a “gate control” inhibi-
tory effect on spinal pain transmission. A Cochrane 
review by Dowswell et al. updated in 2011 con-
cluded there is some evidence women who receive 
TENS are less likely to rate labor pain as severe, but 
that more evidence was needed.39 A 2020 meta-anal-
ysis by Thuvarakan et al. confirmed the statistical 
significance of the evidence about TENS efficacy in 
treating pain.40

Mind-body interventions, such as music ther-
apy, dance, distraction techniques, or virtual reality 
exert their beneficial effects centrally, by affecting 
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the perception of pain through their effects on atten-
tion, emotive state, or both.41

Music therapy is a complementary analgesic 
therapy that has been applied more and more widely 
because of its safety and the ease of its administra-
tion compared with other CAM techniques. It is also 
currently supported by the NICE intrapartum care 
guidelines.38 A 2020 review by Santiñavez-Acosta 
et al. confirmed its beneficial effects on both labor 
pain and labor anxiety but classified the evidence in 
support as “low-quality.”42

Dance therapy aims to combine the beneficial 
effects of music therapy to the effects on labor of 
the upright position and movements such as pelvic 
tilting and rocking, which seem to have an effect on 
labor progression.43

Hypnosis is an alternative technique which was 
first experimented during childbirth in August of 
1957. The scientific debate regarding this therapy is 
still ongoing, and there is no consensus yet on how 
the psychological state it can induce should be in-
terpreted.44,45 The hypnotic state has been described 
as characterized by narrowed attention, deep relax-
ation and decreased awareness of external stimuli, 
pain stimulation included. During childbirth hypno-
sis may be induced by a practitioner or by the par-
turient herself after antepartum training sessions. 
A 2016 review by Madden et al. analyzed the evi-
dence supporting this therapy concluding no clear 
differences between women receiving hypnosis and 
women receiving standard care can be found regard-
ing satisfaction with pain relief nor epidural use.46

Virtual reality is a technology that allows the 
isolation of the user from the real world through the 
immersion in a virtual multidimensional scenario 
which can require or not his interaction through the 
use of tools such as keyboards or game controllers. 
Originally developed for military use and later ap-
plied mainly to the entertainment industry, in the 
last years this technology has been experimented in 
many medical fields, including neurological reha-
bilitation, treatment of phobias and other psychiat-
ric disorders and finally for both acute and chronic 
pain management.47–51 Regarding labor pain man-
agement the potential of this technology has been 
recently tested by two RCTs that brought promising 
results.52,53

C. Goal of the Present Review

The present study aims to meta-analytically review 
the efficacy of different complementary and alter-
native therapies for analgesia during the first stage 
of labor. In particular, in the present meta-analysis, 
we examined the literature on the effects of alter-
native, non-invasive and non-pharmacological tech-
niques in the light of a single specific outcome: pain 
intensity as measured through subjective tools such 
as the visual analogue scale (VAS) or the numerical 
pain rating (NPR) scales. By doing so, we aim to 
provide a summary of the statistical evidence on the 
analgesic efficacy of these alternative approaches as 
evaluated by the users themselves.

II. MATERIALS AND METHODS

This study was conducted according to the pre-
ferred reporting items for systematic reviews and 
meta-analyses.54

A. Database Search

Main online databases (PubMed, Scopus) were 
searched from inception to May 2021. Search terms 
included: labor OR labour AND pain AND relief 
OR analgesia* AND alternative OR massage OR vr 
OR acupressure OR tens OR music OR dance OR 
ball OR warm OR breathing OR hypnosis OR hy-
drotherapy OR distraction. In addition, we expanded 
our search through screening the reference list of 
previous meta-analyses and systematic reviews. The 
first author performed the literature search. The first 
and the second authors independently screened ti-
tles and abstracts as well as full texts’ reference list 
against eligibility criteria. Final selection of articles 
was discussed by the first and the second authors.

B. Eligibility Criteria

Study eligibility was assessed using the PICOS 
tool55 to be included, studies had to fulfil the fol-
lowing inclusion criteria: (1) population: women 
in first stage of labor; (2) intervention: non-phar-
macological, non-invasive, or minimally invasive 
intrapartum analgesic techniques alternative and/or 
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complementary to pharmacological analgesia; (3) 
comparison: routine intrapartum care or placebos; 
(4) outcomes: subjective pain intensity; (5) study 
design: RCT. Studies published in English, Spanish, 
and Italian were all considered. We did not exclude 
intrapartum interventions that required some kind 
of antepartum preparation of the performer (partner, 
midwife, researcher) or of the woman herself, as far 
as the latter could be considered just preliminary to 
the intervention itself, and not part of it.

C. Data Extraction

Information of the included studies were recorded 
by the first author within a standardized extraction 
form. The form was built to extract the following 
study characteristics: (1) number of participants for 
intervention and control group, (2) description of 
the experimental treatment, (3) description of the 
control treatment, (4) number of participants per 
group, (5) labor stage of intervention, (6) timing and 
number of interventions, (7) duration of interven-
tions, (8) Unit of measure of the pain scores, (9) pain 
measurement results, (10) timing of each measure-
ment, and (11) other outcomes examined. Findings 
regarding the effect of non-pharmacological analge-
sic approaches on labor pain severity measured at 
post-treatment were extracted and coded for data 
analyses. Although some studies reported within 
groups differences before and after treatment, we 
only considered differences between treatment and 
control conditions at post-treatment (between-group 
comparison) as robust evidence to assess the effect 
of non-pharmacological techniques on pain sever-
ity. For meta-analytic calculations, post-treatment 
means and standard deviations (SDs) on pain mea-
surement data were extracted by the first author and 
cross-checked by the second author. When more 
than one pain measurement was conducted by the 
researchers, we prioritized the selection of the mea-
surement immediately after the intervention, where 
it was available. If the measurement of pain imme-
diately after the intervention was not available, we 
selected the first measurement available after the 
intervention. If the intervention lasted throughout 
the whole dilatative stage to allow the comparison 
we selected the measurement timing similar to the 

other studies. When values were not reported, cor-
responding authors of original papers were asked 
to provide them. If needed data was not available, 
studies were subsequently excluded. Details about 
the timing measurements are reported in Table 1.

D. Risk of Bias

Risk of bias of included studies was investigated 
based on the revised RoB version 2.0 Cochrane 
tool.56 Our risk of bias assessment was therefore 
structured into six domains through which bias 
might be introduced into the result: (1) bias arising 
from the randomization process, (2) bias arising 
from allocation concealment, (3) bias arising from 
the blinding of participants and/or personnel, (4) 
bias in measurement of the outcome, (5) bias due 
to incomplete outcome data (attrition bias), or (6) 
bias due to selection of the reported result. Risk of 
bias of each included study was rated as “low risk 
of bias” (i.e., low risk of bias for all the five do-
mains), “some concerns” (i.e., some concerns in at 
least one domain, but not to be at high risk of bias 
for any domain), or “high risk of bias” (i.e., high risk 
of bias in at least one domain or some concerns for 
multiple domains in a way that substantially lowers 
confidence in the result). Risk of bias assessment 
was completed in parallel by the first and the second 
authors and disagreement between assessors was re-
solved by discussion.

E. Data Analysis

Analysis was performed with R version 3.5.157 us-
ing the tidyverse58 and metafor59 packages. For each 
comparison of analgesic treatment with a control, we 
calculated the effect size indicating the difference 
between the two groups at posttreatment in terms 
of mean pain score. To allow the comparison, we 
divided the experimental treatments into eight sub-
groups: massage, acupressure, TENS/electrical acu-
pressure, application of warm tools/warm shower/
warm bath, music therapy, dance therapy, distrac-
tion/mind-body techniques, birth ball. The peculiar-
ities differentiating the techniques applied in each 
randomized controlled trial are summarized in Table 
1. We used Hedge’s g as an effect size measure to 
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address small sample sizes, according to the proce-
dures described in Hedges and Olkin.60 Hedge’s g 
was the quotient of the difference between the mean 
of the experimental group against the mean of the 
control group, divided by the pooled weight SD in-
corporating Bessel’s correction:

 =
µ − µ

g

S

exp ctrl  (1)

where μexp and μctrl indicate the means of the ex-
perimental and control group, respectively, whilst 
s the pooled weighted SD, which was calculated 
as follows:

 =
− + −

+ −
s

n SD n

n n

( 1) exp ( 1)SD cntrl
2

cntrl

exp
2

cntrl
2

exp
 (2)

where nexp and nctrl indicate the number of partici-
pants and SD2exp and SD2cntrl the SD points for the 
experimental and control group, respectively. More-
over, because some studies reported standard errors 
instead of SD as measures of dispersion, the latter 
was calculated as follows:

 = ∗ nSD SD  (3)

where n denotes the sample size of the group. Ef-
fect sizes of 0–0.32 are interpreted as small, effect 
sizes of 0.33–0.55 are moderate, and effect sizes of 
0.56–1.2 are large,61 with negative g values inter-
preted as higher impact of experimental treatment 
compared to standard care. The random-effects 
model, i.e., maximum likelihood estimator model-
ling, was implemented for the main analysis to take 
into account between-study variation in effects.62–64 
The number of studies included in each analysis 
is reported with the letter k. We checked for out-
liers by visually inspecting forest plots. Outliers 
were defined as studies in which the 95% confi-
dence interval (95% CI) around the effect size did 
not show overlap with the 95% CI of the pooled 
effect size. For each outcome, heterogeneity anal-
yses were conducted to test for the implementation 
of a fixed-effects model.64 To test heterogeneity, 

Cochran’s Q and Higgins’s I2 were calculated. 
Cochran’s Q is computed as a weighted sum of 
squared differences between single study effects 
and the pooled effect across studies. Significant 
values indicate a high level of heterogeneity be-
tween effects that need to be further investigated. 
Higgins’s I2 assesses the variability in effect esti-
mates that is due to between-study heterogeneity 
rather than due to chance, with higher levels of I2 
indicating higher heterogeneity. Therefore, follow-
ing the procedure reported in Mitchell et al.64 sensi-
tivity analysis was performed to assess the effect of 
model choice (i.e., fixed vs. random) on the effect 
size estimations. Specifically, this was done by per-
forming fixed effects models to outcomes measures 
with no evidence of significant heterogeneity and 
comparing the results with those provided from 
random-effects models.

Publication bias was assessed via visual in-
spection of the funnel plots and Egger’s weighted 
regression test for funnel plot asymmetry. In the 
Egger test, precision (the inverse of the standard er-
ror) is used to predict the standardized effect (effect 
size divided by the standard error). In this equation, 
the size of the treatment effect is captured by the 
slope of the regression line and bias is captured by 
the intercept.65

III. RESULTS

A. Study Selection

Main databases (PubMed, Scopus) searching yielded 
a total of 578,422 results. After eligibility criteria 
screening, a total of 84 studies were selected. Of 
these, 16 studies43,66–80 were excluded because of 
missing data. To conduct a general statistical analy-
sis of all the outcomes without mathematical distor-
tions, we chose to exclude studies that adopted pain 
scales different from the VAS and NPS scales. This 
led to the exclusion of five studies, which used dif-
ferent scales such as 1- to 5-point Likert-like scales 
(n = 1),74 0- to 7-point Likert scales (n = 1),72 the 
McGill pain questionnaire (n = 1),73 the PBI scale (n 
= 1)81 or a 1- to 6-point Likert-like scale (n = 1).82 A 
total of 63 studies were therefore analyzed. A flow-
chart of the searching process can be found in Fig. 1.
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A. Study Characteristics

Detailed description of included studies is reported 
in Table 1. A total of 6146 patients were included 
(3468 in the experimental groups and 2678 in the 
control groups). Two studies used the NPS scale as 
a unit of measurement, and the remaining 59 stud-
ies used the VAS scale. Among the analyzed studies 
the interventions experimented were the following: 
11 studies tested some form of massage,83–93 five 
studies tested the efficacy of birth balls,85,94–97 eight 
studies tested distraction or mind-body interven-
tions,52,53,98–103 12 studies tested the efficacy of heat 
application,85,93,104–113 nine studies tested the efficacy 
of music therapy,84,88,114–120 two studies tested the ef-
ficacy of dance therapy,116,121 16 studies tested the 
efficacy of acupressure,89,110,122–135 and eight studies 
applied TENS during labor.132,136–142 An interesting 
focus of our study was also represented by the ex-
tensive heterogeneity in terms of intervention proto-
cols within the bounds of the application of the same 
therapy, especially regarding massage, acupressure, 
heath therapy and dance therapy. As to the massage 
trials, in 1 protocol the massage was performed by 
the partner88 while regarding the technique, this 
consisted of either effleurage technique (n = 1),87 
effleurage combined with vibration technique (n = 
1),83 Hoku points ice massage (n = 1)84 or knead-
ing technique (n = 1),86 foot reflexology (n = 1)91 

or expressive touching (n = 1).90 In the Silva Gallo 
et al. 2018 trial, lumbosacral massage was tested as 
part of an intervention sequence and it was hence 
preceded by the use of a Swiss ball and followed by 
the application of a warm shower.85 Finally in four 
cases the exact technique was not specified.83,89,92,93 
Regarding acupressure, trials differed as to the spe-
cific acupressure point tested: LI4 Hegu point (n = 
5),124–127,133 LI4 and SP6 combined (n = 1),126 BL32 
point (n = 2),124,131 bladder GV20 and gallbladder 
GV20134 combined (n = 1), GB21 point (n = 1),143 
SP6 point alone (n = 4),89,123,128,129 SP6 combined it 
with a simultaneous massage (n = 1),87 and SP6 com-
bined it with the stimulation of the LI4 point (n = 
1).130 Alimoradi et al. compared the sequential stim-
ulation of several body acupressure points (GB30, 
GB32, BL32, LI4, and SP6) with the stimulation of 
different left ear acupressure points.122 In the Vix-
ner et al. trial, the manual stimulation of different 
acupoints was exerted through the use of needles.132 
Regarding heat therapy, this could consist of the 
application of warm packs or bags on the perineal 
(n = 1)110 or lumbosacral region (n = 7),93,104–106,109,111 
two of which alternated this with the application of 
ice packs as well.105,111 Two studies tested the use 
of warm baths,107,108 three studies tested the use of 
warm shower,85,112,113 while Gallo Silva et al. tested 
the efficacy of warm shower as part of an interven-
tion sequence.85 Regarding dance therapy, the main 
difference among protocols was represented by 
the identity of the dance practice partner. Akin and 
Saydam compared the efficacy of practicing with 
the spouse/partner versus practicing with the mid-
wife,121 and in the Gonenc and Dikmen trial, par-
turient were asked to dance with the researcher but 
executing specific dance moves.116 The trials investi-
gating music therapy also differed among each other 
as to the type of music chosen, but most studies al-
lowed some degree of freedom of choice between 
preselected pieces which were judged as “relaxing” 
by the researcher. The heterogeneity of protocols 
shown in the distraction/mind-body interventions is 
of course a result of the generic nature of the cate-
gory itself: Although it indeed comprises therapies 
that do share, at least in part, common physiologi-
cal mechanisms, all acting above all on the central 
perception of pain, it does include techniques very 

FIG. 1: Flowchart of the selection process
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much different from each other. In our analysis, four 
studies involved the use of distraction through vir-
tual reality,52,53,102,103 one through distraction facili-
ties such as puzzles and movies,101 through Islamic 
praying,100 one through the combination of skin ca-
ressing and breathing techniques,98 and one through 
the combination of skin caressing, rocking, and hyp-
notic communication exerted by the researcher.99 
Regarding TENS, five studies applied electricity at 
acupoints132,139–142 and four applied it at the lower 
back area,136–138,141 with Báez-Suárez also comparing 
the application of constant high frequencies versus 
the use of fluctuating frequencies.137

Regarding the timing of the pain scores mea-
surement, the trials included showed a vast het-
erogeneity: 70.31% of the studies (n = 45) set the 
timing of the measurement in relation to the timing 
of the intervention (e.g., immediately after interven-
tion, 20 minutes after intervention), 17.46% (n = 
11) in relation to the cervical dilatation progression, 
7.93% (n = 5) decided to set a fixated measurement 
frequency (e.g., every hour) and 3.17% of the trials 
(n = 2) recorded the mean pain intensity based on 
the postnatal recollection of the patient. This was of 
course often a reflection of the timing number and 
duration of interventions: 11.11% of the studies (n = 
7) applied the intervention throughout the whole la-
bor phase examined, with or without the use of fac-
ultative or mandatory pauses; 47.61% of the studies 
(n = 30) applied a single, time-limited intervention; 
in 39.68% of the studies (n = 25) more than one 
intervention was performed; finally, in one of the 
trials data regarding the timing of the intervention 
was insufficient. Studies differed also regarding the 
starting point of the intervention, with most studies 
indicating a specific cervical dilatation but a few 
studies preferring a before treatment pain intensity 
score (e.g., 4 out of 10 on a VAS scale). 

B. Risk of Bias

The risk of bias assessment results is reported in 
Fig. 2. As also shown by the systematic reviews that 
preceded our contribution, the evidence supporting 
the use of CAM techniques is currently often classi-
fiable as at high risk of bias: 85.93% of the studies 
included (n = 55) were considered at high risk of 

distortions in at least one of the six domains exam-
ined, with 10.93% (n = 7) showing high risk in three 
or more domains and 51.56% (n = 33) in at least two 
domains.

The randomization process yielded reviewers’ 
concerns in 29.68% of the cases and was deemed at 
high risk of distortions in 4.48%. Regarding the do-
main of the allocation sequence concealment, 7.81% 
of the studies were at high risk of bias and 54.68% 
showed reasons of concern. The selective reporting 
of outcomes was assessed as at high risk of distor-
tions in 10.93% of the cases, while some concerns 
could be raised for 31.25% of the studies. More-
over, the current assessment highlighted a recurring 
limitation to the current evidence, specifically the 
difficulties in the blinding of the participants, a do-
main in which 81.25% of the studies were judged 
at high risk of distortions. This limitation inevitably 
affected the domain of the blinding of the outcome 
assessment as well (40.62% at high risk of bias), 
given how this was always conducted by the par-
ticipants. However, it must be considered how these 
difficulties may be an inherent vice of the nature of 
most of the techniques involved in the intervention, 
which in many cases could not be easily simulated 
for the control group through a sham intervention to 
eliminate the possible placebo effect. Finally, 9.37% 
of the studies showed high risk of attrition bias.

C. Data Analysis

Results of the main analysis are graphically de-
scribed in Figs. 3 to 10, where results are reported 
for the single subsets. In relation to the massage sub-
set, effect size was large and significant: k = 11, g = 
–1.23, p < 0.001, 95% CI: –1.65 to –0.81. Regard-
ing the birth ball subset, effect size was found to be 
large and significant k = 5, g = –1.30, p < 0.001, 95% 
CI: –1.58 to –1.03. For the distraction subset, effect 
size was found to be large and significant k = 11, 
g = –0.94, p < 0.001, 95% CI: –1.38 to –0.50. For 
the warmth subset, effect size was found to be mod-
erate and significant: k = 13, g = –0.83, p < 0.001, 
95% CI: –1.14 to –0.52. As to the music subset, ef-
fect size was large and significant k = 8, g = –0.99, 
p < 0.001 95% CI: –1.40 to –0.57. Regarding the 
dance subset, effect size was found to be small and 
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FIG. 2: (A) Risk of bias assessment for the included studies. Numbers in parentheses represent different samples from 
the same study; letters after the year differentiate different studies in the same year. (B) Statistics of the risk of bias 
assessment.
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FIG. 3: Forest plot for massage. Numbers in parentheses represent different samples from the same study; letters after 
the year differentiate different studies in the same year.

FIG. 4: Forest plot for birth balls. Numbers in parentheses represent different samples from the same study; letters 
after the year differentiate different studies in the same year.

FIG. 5: Forest plot for distraction or mind-body interventions. Numbers in parentheses represent different samples 
from the same study; letters after the year differentiate different studies in the same year.
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FIG. 6: Forest plot for heat application. Numbers in parentheses represent different samples from the same study; 
letters after the year differentiate different studies in the same year.

FIG. 7: Forest plot for music. Numbers in parentheses represent different samples from the same study; letters after 
the year differentiate different studies in the same year.

FIG. 8: Forest plot for dance. Numbers in parentheses represent different samples from the same study; letters after 
the year differentiate different studies in the same year.
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significant: k = 3, g = –0.45, p = 0.038, 95% CI: 
–0.88 to –0.02. With reference to the acupressure 
subset, effect size was found to be large and signif-
icant: k = 22, g = –1.71, p < 0.001, 95% CI = –1.61 
to –1.04. As to the TENS subgroup, effect size was 
found to be large and significant: k = 10, g = –0.93, 
p < 0.001, 95% CI: –1.37 to –0.48. For descriptive 
purposes, a general analysis of the whole sample of 

the studies showed a large effect size: k = 63, g = 
–1.14, p < 0.001, 95% CI = –1.35 to –0.93.

IV. DISCUSSION

The goal of the present review was to examine the 
evidence regarding the efficacy of complementary 
and alternative analgesic therapies during labor. 

FIG. 9: Forest plot for acupressure. Numbers in parentheses represent different samples from the same study; letters 
after the year differentiate different studies in the same year.

FIG. 10: Forest plot for TENS. Numbers in parentheses represent different samples from the same study; letters after the year 
differentiate different studies in the same year.
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On this matter our statistical analysis showed a 
significant effect size of all these techniques when 
compared with standard care. Nonetheless, our eval-
uation of the risk of bias did show, as also reported 
by past reviews on the same subject, how the ev-
idence in favor of these techniques may be at the 
present time still rated as low-quality, with 85.93% 
of the studies included (n = 55) were considered at 
high risk of distortions in at least one of the six do-
mains examined.

An important focus of our review was the great 
methodological heterogeneity among study proto-
cols testing the same technique. In relation to this 
issue more comparative trials may be needed to 
establish how the sometimes-macroscopic differ-
ences among protocols and especially in the spe-
cific technique applied may affect the efficacy of 
the therapy at issue. This comparative analysis is 
a necessary preliminary step to the definitive es-
tablishment of common shared practices as a solid 
and wide-spread alternative to pharmacological 
methods. Some of the included trials already in-
vestigated this issue through comparative stud-
ies.84,88,89,93,102,111,113,116,121,122,124,131–134,137,144 Some trials 
of the acupressure subgroup tried to address the 
scientific debate regarding which acupoint may 
be more effective in influencing labor pain and la-
bor progression.113,124,134 Another area of diversity 
is represented by the duration of the intervention. 
We reported how 47.61% of the included studies 
(n = 30) applied a single, time-limited intervention. 
Although this modality may be generally safer for 
the intervention group volunteers in addition to be-
ing more practical, it does not answer the question 
of whether the technique may or may not be ex-
tensively applied to the dilatative stage of labor in 
all its length without for example a decrease of its 
efficacy and/or an increase of its collateral effects. 
However, possibly the most relevant area of meth-
odological heterogeneity, partially undermining 
the possibility a comparison between the outcomes 
reported and hence also of a meta-analysis of the 
current evidence, is represented by the differences 
in the timing of the intervention and especially the 
timing and number of the measurements of the pain 
intensity. Given the fluctuating and progressive na-
ture of labor pain any difference in the starting point 

of the intervention and in the timing of the mea-
surements is bound to influence the outcome. On 
this topic, it is also worth noticing how just a mi-
nority of studies reported the temporal relationship 
between the measurement timing and the contrac-
tions, which of course can violently affect the pain 
score recorded. Therefore, a limitation of the pres-
ent review was a result of the difficulty of compar-
ing outcomes recorded according to very different 
timing protocols. When more than one post-treat-
ment measurement was carried out, we selected the 
score to be analyzed trying to apply a uniform crite-
rium to the same subgroup, to minimize distortions 
in the comparison between trials. This however was 
not always possible. An example is represented by 
the massage subgroup, in which three of the 11 tri-
als reported as outcome the mean pain score of the 
whole labor phase examined, one of which88 was 
recorded ex post, the second of which87 was a mean 
of three measurements performed at 3, 4, and 10 
cm of cervical dilatation. A third article92 recorded 
the pain after the most severe contraction after the 
intervention, and the remaining eight83–86,89–91,93 car-
ried out the pain score measurement immediately 
after the intervention. On these grounds, we share 
the concerns expressed by Dualé et al.145 on the for-
mal validity of the current evidence and therefore 
confirm the need for a shared methodological ap-
proach. As already mentioned, we decided to un-
dertake this meta-analysis on the efficacy of CAM 
for labor analgesia under the light of a single pa-
rameter, subjective pain as resulting from pain scale 
scores. Other than by reason of a methodological 
rationale, this was also due to the well-known rel-
evance of pain in the determination of other out-
comes as well, such as the incidence of postnatal 
depression,146–148 breastfeeding success,149 and its 
crucial importance for patients’ satisfaction,24,131 
which should in our opinion be regarded as one of 
the ultimate outcomes on which to evaluate the of-
fered analgesic assistance. Nonetheless, this does 
represent a limitation of the present review: Al-
though pain scores are of course the first outcome 
to be considered when examining the efficacy of 
analgesic therapies for labor they are not however 
the only one. Indeed, the scientific literature as well 
as some of the included trials have been trying to 
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scrutinize the effect of these techniques on other 
clinical outcomes as well, such as labor duration, 
incidence of labor complications, and operative de-
liveries, need for oxytocin, neonatal outcomes and 
maternal outcomes.17,31,150 Particularly in relation 
to labor duration, it is worth noting the results of 
the multicenter cohort study conducted by Favilli 
et al.,151 which through both pre-labor and post- 
labor questionnaires, recorded how women’ pref-
erences about labor mainly focus on pain intensity 
and labor duration. Accordingly, Kempe and Vik-
ström-Bolin152 reported an independent significant 
effect of prolonged labor on maternal satisfaction 
and indicated it as one of the main determinants, 
together with the mode of delivery, of the wom-
en’s experience of childbirth. Under this light the 
application of acupressure has brought promising 
results, showing a significant effect on both labor 
pain and labor duration, although as shown by Chen 
et al., the quality of the evidence in support of this 
technique is still low.37

V. CONCLUSIONS

The present review found significant evidence 
in support of the use of CAM for labor analgesia. 
However, more high-quality trials are needed. In ad-
dition, a standardization of the methods and proto-
cols in this research field is needed.
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