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Efficacy of skin-to-skin contact et

between mother and newborn during the third
stage of labour in reducing postpartum
haemorrhage risk
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Abstract

Objective To evaluate the efficacy of skin-to-skin contact (SSC) in reducing the risk of postpartum haemorrhage
and blood loss after childbirth.

Background Postpartum haemorrhage is a leading cause of preventable mortality, particularly in developing coun-
tries. Although various strategies exist for its prevention, the effect of SSC remains unclear.

Design Systematic review with meta-analysis.

Data sources Searches were conducted in PubMed, Scopus, Cochrane Library, CINAHL, Google Scholar, and Web
of Science up to May 2024.

Review methods The PRISMA guidelines were followed. Prospective clinical trials were included and assessed using
the revised Cochrane RoB 2 tool for randomized controlled trials and ROBINS-I for non-randomized studies. The meta-
analysis was performed using STATA 18.

Results The analysis of 18 prospective clinical trials showed that SSC during the third stage of labour was associ-
ated with a reduction in the incidence of uterine atony and a lower likelihood of blood loss greater than or equal
to 500 mL. Additionally, SSC was linked to a decrease in mean blood loss during the third stage of labour, the first two

hours postpartum, and at 24 h postpartum. No significant differences were found in the incidence of severe postpar-
tum haemorrhage.

Conclusions SSC during the third stage of labour appears to be effective in reducing the risk of uterine atony, blood
loss of 500 mL or more, and mean postpartum blood loss. This suggests significant potential for improving obstetric
outcomes. However, given the high risk of bias in the studies analysed, caution is required in interpreting these results.
Further high-quality research is needed to confirm these benefits, particularly in caesarean sections.

Impact Postpartum haemorrhage is one of the leading causes of maternal mortality, particularly in developing coun-
tries. This meta-analysis suggests that SSC during the third stage of labour could be a key intervention in reducing
the risk of uterine atony, blood loss of 500 mL or more, and mean postpartum blood loss. These findings are especially

*Correspondence:

Julidn Rodriguez-Almagro

julianj.rodriguez@uclm.es

Full list of author information is available at the end of the article

©The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if

you modified the licensed material. You do not have permission under this licence to share adapted material derived from this article or
parts of it. The images or other third party material in this article are included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To
view a copy of this licence, visit http://creativecommons.org/licenses/by-nc-nd/4.0/.


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12884-025-07425-2&domain=pdf

Martinez-Rodriguez et al. BMC Pregnancy and Childbirth (2025) 25:393

Page 2 of 18

based alternatives to improve maternal health.

Labor Stage, Third, Uterine Atony

relevant in countries where access to uterotonic drugs is limited, highlighting the need for cost-effective, evidence-

Patient or public contribution No patient or public contribution.
Trial registration PROSPERO registration number CRD 42024543192.
Keywords Kangaroo-Mother Care Method, Obstetrical complications, Postpartum Hemorrhage, Skin-to-skin contact,

What does this article contribute to the global
clinical community?

This article provides evidence on the potential of SSC as
an effective and non-invasive strategy to reduce the risk
of postpartum haemorrhage. By addressing a gap in the
literature, it underscores the importance of considering
simple and natural interventions that can significantly
impact maternal safety and recovery.

Introduction

Primary postpartum haemorrhage (PPH) is a leading
cause of maternal mortality and morbidity globally [1].
PPH is traditionally defined as the loss of more than
500 mL of blood within 24 h after childbirth, while severe
PPH is defined as a loss exceeding 1000 mL [2]. However,
diagnostic thresholds for PPH vary across international
clinical guidelines, which can affect its management and
maternal outcomes [3]. The impact of blood loss during
childbirth is influenced not only by the volume lost but
also by the woman’s overall health status. In particular,
women who are anaemic before delivery have a dimin-
ished capacity to tolerate blood volume loss, increasing
the risk of severe complications [4], This issue is espe-
cially pertinent in low-income countries, where the prev-
alence of prepartum anaemia is highest [5].

Each year, an estimated 287,000 women die from com-
plications related to pregnancy and childbirth [6], with
27.1% of these deaths attributed to PPH [3]. Although
PPH remains more prevalent in low-income countries,
where it affects up to 14% of births [7, 8], an alarming rise
in incidence has also been documented in high-income
countries, with reported rates ranging between 3 and 5%
[9]. The primary cause of PPH is uterine atony, which
accounts for 60% to 80% of cases [10].

The third stage of labour (TSL), which begins after the
birth of the baby and ends with the expulsion of the pla-
centa, is a critical period in the management of PPH [4].
The interventions used during the TSL primarily aim to
expedite placental expulsion and enhance uterine con-
tractions to prevent PPH. Active management of the
TSL, which includes the administration of oxytocin as its
main component, is a set of interventions recommended
for this purpose [11]. Additionally, tranexamic acid
could be used alongside current prophylactic uterotonic

drugs during the TSL, particularly in women at high risk
of PPH [12-14]. In contrast, expectant management
involves waiting for the placenta to be expelled through
maternal effort [15], without interventions that might
interfere with the endogenous release of oxytocin [11],
using only gravity or nipple stimulation [15].

Skin-to-skin contact (SSC) between the mother and
the newborn is a physiological intervention carried out
immediately after birth, placing the naked baby in a
prone position on the mother’s abdomen or chest for at
least the first 60 min without interruption [16].

Women who practice SSC immediately after childbirth
have been observed to exhibit higher levels of endog-
enous oxytocin [17, 18], which could influence uterine
contraction and help prevent complications such as PPH.
This physiological effect could translate into clinical ben-
efits related to the management of the TSL. A previous
meta-analysis concluded that SSC significantly reduces
the duration of this phase [19], while a more recent
review confirmed these findings, reporting an average
reduction of —4.26 min (95% CI: —5.70, — 2.81). Addition-
ally, that review identified other benefits associated with
SSC, such as an increased likelihood of complete placen-
tal integrity (RR: 1.09; 95% CI: 1.02, 1.16) and a signifi-
cant reduction in both the probability of a supraumbilical
uterine fundus position (RR: 0.39; 95% CI: 0.20, 0.76) and
the need for uterotonic administration (RR: 0.24; 95%
CI: 0.12, 0.48) [20]. However, to date, no reviews have
addressed the impact of SSC on variables directly related
to PPH, such as uterine atony, the incidence of PPH, or
average blood loss. Therefore, our study aims to provide
new evidence on the role of SSC in preventing these
maternal complications.

Methods

Study design

This systematic review with meta-analysis was conducted
according to the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA) guidelines
[21]. The PRISMA checklist is provided in Table S1. The
protocol for this review was registered in the Interna-
tional Prospective Register of Systematic Reviews (regis-
tration number CRD 42024543192).
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Data sources and searches

Electronic searches were conducted in PubMed, Scopus,
the Cochrane Central Register of Controlled Trials (CEN-
TRAL), CINAHL (EBSCOhost), Google Scholar and
Web of Science from the inception of each database until
May 2024. The search strategy combined Medical Subject
Headings (MeSH) descriptors and free text terms. MeSH
terms were adapted for CINAHL. Terms related to SSC
were identified ("kangaroo mother care" OR "skin to skin"
OR "breast crawl"), as well as terms related to PPH in TSL
(“postpartum hemorrhage” OR "blood loss" OR “uterine
contraction” OR "third stage labor" OR placenta). No
restrictions or filters were applied. The electronic search
was supplemented by a manual review of the references
of the included trials and a search for clinical trials in
ClinicalTrials.gov and the World Health Organization’s
International Clinical Trials Registry Platform (ICTRP)
(Table S2).

Eligibility criteria

We included randomized controlled trials (RCTs), quasi-
randomized controlled trials (Q-RCTs), and quasi-exper-
imental trials with a prospective design that compared
SSC with routine care in women undergoing vaginal or
caesarean delivery. Cluster studies were also eligible.
SSC was defined as placing the unclothed newborn on
the mother’s bare abdomen or chest immediately or as
soon as possible after birth, with an emphasis on SSC
initiated before placental expulsion. In this position, the
newborn could begin to crawl toward the breast and ini-
tiate breastfeeding. The comparison group received rou-
tine care, which could include separating the newborn
from the mother at birth. No neonates in the comparison
group received SSC during the TSL.

Types of outcome measures

The following outcomes were included: presence of uter-
ine atony, severe PPH (estimated or measured blood loss
of 1,000 mL or more, or as defined by the authors), PPH
during TSL (estimated or measured blood loss of 500 mL
or more, or as defined by the authors), and mean blood
loss (mL) after delivery and within the next 24 h (esti-
mated or clinically measured).

Assessment of the risk of bias of included studies

Two reviewers (SMR and JRA) independently assessed
the risk of bias for each included study, following the
guidelines of the Cochrane Handbook for Systematic
Reviews of Interventions. The assessment focused on
the effect of intervention allocation. Disagreements
were resolved through discussion and, if necessary, by
consulting a third reviewer (AHM). RCTs were assessed
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using the revised Cochrane RoB 2 (Risk of Bias 2) tool,
which covers five domains [22]. For non-randomized
trials, the ROBINS-I (Risk Of Bias In Non-randomized
Studies—of Interventions) tool, which includes seven
domains, was used [23].

Selection of studies and data extraction

Two reviewers (SMR and ABC) independently identi-
fied potentially eligible studies by screening titles and
abstracts. The full texts of the selected studies were
then reviewed. Disagreements were resolved by con-
sensus or, if consensus was not possible, through con-
sultation with a third reviewer (JCMCQC).

Data were independently collected by two review-
ers (ELD and AHM) using a pre-agreed Excel form
(AHM, SMR, and JRA). In addition, study design char-
acteristics were extracted according to the checklist of
the Non-Randomized Studies Methods Group of the
Cochrane Collaboration [24].

Measures of the effect of data processing and data
synthesis
The results of the meta-analysis were expressed as rela-
tive risk (RR) for dichotomous data and mean difference
(MD) for continuous data, both with 95% confidence
intervals (CIs). For trials with multiple intervention
arms, eligible groups were combined into a single
comparison. Statistical analyses were performed using
STATA 18. A Der Simonian-Laird random-effects
model was applied due to the likely heterogeneity of the
studies, whereas a fixed-effects model was used when
only one study was included in the meta-analysis.

Statistical heterogeneity was assessed using the
Cochrane Q statistic (p=0.10) and quantified with
the I? index [25]. Sensitivity analyses were conducted
to identify sources of high heterogeneity by excluding
each study individually to evaluate its impact. Addition-
ally, a sensitivity analysis for dichotomous outcomes
was performed by applying a "continuity correction” of
0.5 to zero cells in both groups [26]. Subgroup analyses
were planned based on mode of delivery (vaginal ver-
sus caesarean section), study type (RCT versus quasi-
experimental), and country income level as classified
by the World Bank. Countries were grouped into two
categories: ’high-income, which included high-income
and upper-middle-income countries, and low-income,
which included low-income and lower-middle-income
countries [27].

Publication bias was assessed using funnel plots and
Egger’s test for asymmetry, applicable to results with at
least 10 intervention arms (p <0.05).
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Results

Selection of studies

A total of 911 records were identified, with 770 from
databases and 141 from records. After removing 360
duplicates, 551 records remained for evaluation. Of these,
507 were excluded automatically and manually after
reviewing titles and abstracts. The full text of 42 records
was retrieved, and 7 additional records were identi-
fied through citation searches. After thorough review,
29 studies that did not meet the eligibility criteria were
excluded: 24 from databases and 5 from citation searches
(Table S3). Finally, 20 articles were selected for qualita-
tive analysis, with 18 from databases and 2 from citation
searches. Two studies could not be included in the meta-
analysis due to missing or incompatible data (Table S4).
In total, 18 studies were eligible for inclusion in the meta-
analysis. The selection process is detailed in Fig. 1.

Characteristics of included studies

A total of 18 studies were included in this review. The
included studies had various designs: 6 were RCTs, of
which 5 had a parallel design [17, 28-31], and 1 had a
four-arm intervention design [32]. Additionally, 2 were
quasi-randomised trials [33, 34], and 10 were quasi-
experimental studies [35-44]. Table S5 provides a

Identification of new studies via databases and registers

Records identified from:
Databases (n = 770):
Pubmed (n = 138)
Scopus (n = 193)

Cinahl (n = 71)

Web Of Science (n = 182) Records removed before screening:

Duplicate records (n = 360)

]

Cochrane Central (n = 44)
Google Scholar (n = 142)

Identification

Registers (n = 141):
ClinicalTrials (n = 139)
ICTRP (n = 2)

Records excluded

Records screened
(n =507)

(n =551)

!

1 1
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detailed description of the study designs. A total of 2,749
women participated in the studies, with sample sizes
ranging from 40 to 659 participants. The studies were
conducted in Egypt, Saudi Arabia, Turkey, India, China,
Iraq, Israel and the United States. According to the World
Bank’s economic classification, most studies were con-
ducted in lower-middle-income countries (Egypt and
India), while four studies originated from upper-middle-
income countries (China, Iraq, and Turkey) and four
from high-income countries (Saudi Arabia, the United
States, and Israel). All were conducted in a hospital set-
ting (Table 1).

Participant characteristics

Most women were expected to give birth vaginally,
while three were expected to give birth by caesarean
section [30-32], all with a single fetus. Although these
criteria were not always explicitly stated as inclusion cri-
teria, they were inferred from the study results (Table 1).
Table S6 provides detailed information on the inclusion
criteria of the studies.

Characteristics of the intervention

The practice of SSC varied among the studies. Most
studies described SSC as immediate or initiated at birth,

Identification of new studies via other methods

Records identified from:
Citation searching (n = 7)

v
Reports sought for retrieval Reports not retrieved
=7 (n=0

|

Reports assessed for eligibility
n=7)

Reports excluded (n = 5):
No SSC in intervention group (n = 4)
No outcome of PPH or blood loss (n = 1)

—

2 Reports sought for retrieval Reports not retrieved
= (n=42) (n=0)
iz
S
(7]
Reports excluded (n =24):
T CG received SSC during the TSL (n = 2)
| Reports ass(enss:eizf;)r eligibility }_, CG received SSC (n = 1)
No outcome of PPH or blood loss (n = 15)
Study design (n = 6)
Studies included in review
3 (n=20)
2 Studies included in quantitative
£ synthesis (meta-analysis) (n = 18)
Fig. 1 Flow diagram illustrating the search and selection process
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although one study reported SSC without explicitly
defining it [43]. In all studies, the naked newborn was
placed on the woman’s chest or between her breasts,
across the chest, or on the abdomen. The duration of
SSC ranged from 20 to 120 min, but four studies did not
specify the duration [31, 37, 39, 43]. In the control group,
newborns were separated from their mothers to receive
routine care. They were then placed in warmers or ther-
mal cribs during the TSL, handed over to relatives [29],
or returned to their mothers to initiate breastfeeding [28,
42] (Table 1).

Outcomes

The studies reported various outcomes. Five studies [33,
35, 39, 40, 43] describe uterine atony in terms of "pres-
ence of uterine atony” or "excessive blood loss," while one
study defines it solely as "uterine atony" without addi-
tional specifications [38]. Furthermore, one trial reported
blood loss of 1,000 mL or more [30], and three trials
reported blood loss of 500 mL or more after delivery [29,
34, 42]. Mean blood loss was reported in ten trials: nine
during the TSL [17, 28, 31, 32, 34, 36, 37, 42, 44], two at
2 h [41, 44], and two at 24 h [17, 32]. The description of
blood loss measurement is detailed in Table 1.

Risk of bias in included studies

The included RCTs were assessed as having a "low risk
of bias" for randomisation and sequence concealment,
although concerns were noted regarding bias in the inter-
vention and the selection of reported outcomes. Most tri-
als had a "low risk of bias" for missing data. Two trials,
the assessment of outcomes may have been influenced
by knowledge of the intervention (Fig. 2a). More detailed
assessments are provided in Table S7. In the quasi-exper-
imental studies, the risk of bias was mostly high, par-
ticularly for confounding factors, though it was low for
participant selection, classification of interventions, and
deviations from the intended intervention. Missing data
was generally low risk, except in one study with moderate
risk. Outcome measurement was low risk in four studies
and high risk in six, while the selection of reported out-
comes was mostly moderate risk (Fig. 2b). Specific details
of these studies are provided in Table S8.

Uterine atony

Six quasi-experimental studies evaluated the risk of uter-
ine atony in 580 participants who gave birth vaginally
and found a significant reduction in the risk of atony
in those who received SSC compared with those who
received routine care (RR 0.11; 95% CI: 0.05, 0.25). There
was minimal heterogeneity (I>=3.38%) [33, 35, 38-40,
43] (Fig. 3a). Sensitivity analysis indicated that the meta-
analysis results were robust, with no significant deviation
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in the RR and 95% CI when any single study was omitted
(Table 2 and Figure S1). In the subgroup analysis based
on the country’s income level, studies from both low-
income countries (RR 0.14; 95% CI: 0.05, 0.38; 4 studies,
400 participants) and high-income countries (RR 0.06;
95% CI: 0.01, 0.42; 2 studies, 180 participants) showed a
lower incidence of uterine atony in those who received
SSC (Fig. 3b). No results were found for uterine atony in
those who gave birth via caesarean section. Table 3 shows
a summary of the subgroup analysis.

Severe PPH

A single RCT in women who had a caesarean section
did not show a significant reduction in the incidence of
severe primary PPH in the TSL, defined as 1,000 mL or
more, in the SSC group compared with the control group
(RR 0.62; 95% CI: 0.21 to 1.89; 1 trial, #=191) (Table 2)
[30]. No results were available for severe PPH in women
who gave birth vaginally (Table 3).

Blood loos > 500 ml

Three studies involving 540 mothers provided data on
blood loss of >500 mL during the TSL for those who
gave birth vaginally. The SSC group showed a signifi-
cantly lower incidence of PPH compared to the control
group (RR 0.18; 95% CI: 0.04, 0.80), with mild heteroge-
neity (I?=23.67%) (Fig. 4a and Table 2) [29, 34, 42]. Sub-
group analysis based on study type revealed significant
differences in PPH rates in a single RCT (RR 0.09; 95%
CI: 0.04, 0.21; 1 study, 400 participants) (Fig. 4b) [29]. No
results for PPH were available for those who underwent a
caesarean section. All included studies were from low- to
middle-income countries. The effect size remained sta-
ble in the sensitivity analysis, even after removing stud-
ies where a correction factor of 0.5 was applied to both
groups (Figure S2). Table 3 summarises the subgroup and
sensitivity analyses.

Mean blood loss (mL) during the third stage of labour
Nine studies evaluated blood loss during the TSL. Com-
pared to routine care, SSC significantly reduced mean
blood loss during TSL (MD: —55.50 mL; 95% CI: —79.18,
—31.82; 9 studies, 1,396 participants). However, the anal-
ysis exhibited high heterogeneity (I>=92.90%) (Fig. 5a
and Table 2) [17, 28, 31, 32, 34, 36, 37, 42, 44]. Egger’s test
(P=0.613) suggested no publication bias among these
studies (Figure S3). The sensitivity analysis indicated that
the meta-analysis findings were robust (figure S4).
Subgroup analysis indicated a significant reduc-
tion in blood loss in quasi-experimental studies (MD:
—56.09 mL; 95% CI: —79.90 to —32.28; 5 studies, 440
participants) (Fig. 5b), in women who delivered vaginally
(MD: —66.90 mL; 95% CIL: —89.63 to —44.18; 7 studies,
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Fig. 3 Meta-analysis of the effect of SSC on uterine atony: a Overall effect; b Effect according to country income level
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Table 3 Meta-analyses, sensitivity analyses and sub-group of the effect of skin-to-skin contact
Outcome Analysis No. of studies No. of Effect estimates 95% Cl 1> (%) Cochran’s
participants Q
(p-Value)
Uterine atony Primary analysis 6 580 0.11 (RR) 0.05,0.25 338 0390
Sub-group analyses
Vaginal birth 6 580 0.11 (RR) 0.05,0.25 338 0390
Caesarean section NC NC NC NC NC NC
RCT NC NC NC NC NC NC
QF 6 580 0.11 (RR) 0.05,0.25 338 0390
Lower-income setting 4 400 0.14 (RR) 0.05,0.38 162 0380
Higher-income setting 2 180 0.06 (RR) 0.01,042 39.26  0.200
Severe primary PPH Primary analysis 1 191 0.62 (RR) 0.21,1.89 NC NC
Sub-group analyses
Vaginal birth NC NC NC NC NC NC
Caesarean section 1 191 0.62 (RR) 0.21,1.89 NC NC
RCT 1 191 0.62 (RR) 0.21,1.89 NC NC
QE NC NC NC NC NC NC
Lower-income setting NC NC NC NC NC NC
Higher-income setting 1 191 0.62 (RR) 0.21,1.89 NC NC
Blood loss =500 mL Primary analysis 3 540 0.18 (RR) 0.04,0.80 2367 0270
Sensitivity analyses
Exclusion studies with con- 1 400 0.09 (RR) 0.04,0.21 NC NC
tinuity correction for zero
events in both groups
Sub-group analyses
Vaginal birth 3 540 0.18 (RR) 0.04,0.80 2367 0.270
Caesarean section 0 NC NC NC NC NC
RCT 1 400 0.09 (RR) 0.04,0.21 NC NC
QE 2 140 1.00 (RR) 0.06, 15.62 0.00  1.000
Lower-income setting 3 540 0.18 (RR) 0.04,0.80 2367 0270
Higher-income setting 0 NC NC NC NC NC
Mean blood loss (mL) dur- Primary analysis 9 1,396 —55.50 (MD) —79.18,-31.82 9290 <0.001
ing TSL
Sub-group analyses (all
studies)
Vaginal birth 7 608 —66.90 (MD) —89.63, —44.18 90.70 <0.001
Caesarean section 2 788 —3.98 (MD) —-16.92,895 0.0 0470
RCT 4 956 —56.10 (MD) =127.77,15.57 9212 <0.001
QE 5 440 —56.09 (MD) —79.90,-3228 9230 <0.001
Lower-income setting 5 440 —56.09 (MD) —79.90, -32.28 9230 <0.001
Higher-income setting 4 956 —56.10 (MD) —127.77,15.57 92.12  <0.001
Mean blood loss (mL) Primary analysis 2 362 —63.96 (MD) —97.64,-30.28 82.99 0.020
after2h
Sub-group analyses
Vaginal birth 1 362 —63.96 (MD) —97.64,-30.28 8299 0.020
Caesarean section 0 NC NC NC NC NC
RCT 0 NC NC NC NC NC
QE 2 362 —63.96 (MD) —97.64,-30.28 8299 0.020
Lower-income setting 1 180 -81.10 —100.60, -61.60  NC NC
Higher-income setting 1 182 —46.73 —66.52, —26.94 NC NC
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Outcome Analysis No. of studies No. of Effect estimates 95% Cl 1> (%) Cochran’s
participants Q
(p-Value)
Mean blood loss (mL) at 24 h  Primary analysis 2 727 —287.45 (MD) -570.89, —4.01 9731 <0.001
Sub-group analyses
Vaginal birth 1 68 —434.16 (MD) —515.55,-352.77 NC NC
Caesarean section 1 659 —144.90 (MD) —189.75,-100.05 NC NC
RCT 2 727 —287.45 (MD) —571.89, -4.01 9731 <0.001
03 0 NC NC NC NC NC
Lower-income setting 0 NC NC NC NC NC
Higher-income setting 2 727 —28745 (MD) —570.89, —4.01 9731 <0.001

Cl Confidence interval, MD Mean difference, mL, millilitres, NC Not calculated, Q-E Quasi-experimental, RCT Randomized controlled trial, RR Risk ratio

608 participants) (Figure S5a), and in low-income coun-
tries (MD: —56.09 mL; 95% CI: —79.90 to —32.28; 5 stud-
ies, 440 participants) (Figure S5b). Table 3 summarises
the subgroup analysis.

Mean blood loss (mL) after 2 h

Two quasi-experimental studies assessed mean blood
loss at 2 h postpartum in women who gave birth vagi-
nally. Compared with routine care, SSC significantly
reduced mean blood loss at 2 h postpartum (nonspeci-
fied outcome) (MD: —63.96 mL; 95% CI: —97.64, —30.28;
2 trials, 362 participants). However, the analysis showed
high heterogeneity (I*=82.99%) (Table 2 and Figure
S6a) [41, 44]. The reduction in blood loss was consist-
ent across country income levels (Figure S6b). No data
were available on mean blood loss at 2 h postpartum for
women who underwent caesarean section (Table 3).

Mean blood loss (mL) at 24 h

Two RCTs assessed mean blood loss at 24 h postpar-
tum in upper-middle-income countries. The results
showed that mean blood loss was significantly lower in
the SSC group compared with the routine care group
(MD: —287.45 mL; 95% CIL: —570.89, —4.01; 2 trials, 727
participants) (Table 2 and Figure S7a) [17, 32], with high
heterogeneity (I*=97.31%). Subgroup analysis showed
a reduction in blood loss after both vaginal birth (MD:
—434.16 mL; 95% CI: —515.55, —352.77; 1 trial, 68 partic-
ipants) and caesarean section (MD: —144.90 mL; 95% CI:
—189.75, —100.05; 1 trial, 659 participants) (Figure S7b).
Table 3 summarises the subgroup analysis.

Discussion

Main findings

This systematic review assessed the effectiveness of SSC
in reducing PPH and blood loss. The results showed that

SSC significantly reduced the risk of uterine atony in
women undergoing vaginal delivery compared with rou-
tine care, although this effect was not assessed in women
undergoing caesarean section. For severe PPH, a sin-
gle trial did not show a significant reduction in women
undergoing caesarean section. However, SSC was effec-
tive in reducing blood loss>500 mL in vaginal births,
with a significant reduction in mean blood loss in the
TSL. In addition, a reduction in blood loss was observed
both in the first two hours and at 24 h postpartum in
women who delivered vaginally. In women who had a
caesarean section, there was no significant reduction in
blood loss during the TSL, but there was a reduction in
blood loss at 24 h postpartum.

Interpretation of study findings and clinical implications
Our findings suggest that SSC is an effective intervention
to reduce uterine atony, blood loss exceeding 500 mL,
and average blood loss following vaginal births. This
direct contact generates non-noxious tactile stimula-
tion that activates C-tactile (CT) afferent fibres, a type of
low-threshold, unmyelinated mechanoreceptors present
in human hairy skin, which respond to gentle touch and
slow, massage-like strokes [45]. The activation of these
fibres contributes to the stimulation of the oxytociner-
gic system, promoting the release of oxytocin both in the
bloodstream and in the brain [46].

Additionally, a newborn placed in SSC with the mother
is capable of initiating breast-seeking behaviour and
deciding the timing of the first feeding [47]. During this
process, the baby stimulates the mother’s nipple through
rhythmic hand movements, begins to lick and suck the
nipple, which also contributes to oxytocin release and
the early establishment of breastfeeding [47, 48]. How-
ever, nipple stimulation alone does not appear to be suf-
ficient to reduce PPH rates. A Cochrane review found no
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Fig. 4 Meta-analysis of the effect of SSC on blood loss > 500 mL: a Overall effect; b Effect according to study type

significant differences in PPH rates (>500 mL) between
the breastfeeding and no treatment groups (RR 0.95; 95%
CI: 0.77, 1.16) [49].

Two studies included in the review compared the effect
of SSC on blood loss with a control group who started
breastfeeding during the TSL. The results showed that
the group that received SSC had less blood loss than the
group that only initiated breastfeeding without SSC, but

this did not change the effect of the intervention towards
zero [28, 42]. This may be due to the time that elapses
between placement of the newborn in the SSC and the
first breastfeeding, with the average time to initiate
breastfeeding varying between 15 and 48 min in differ-
ent studies [32, 39, 40, 50]. In addition, newborns in SSC
tend to initiate breastfeeding earlier than those wrapped
in blankets [50, 51]. Therefore, the greater effect on PPH
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Fig. 5 Meta-analysis of the effect of SSC on mean blood loss: a Overall effect; b Effect according to type of study

prevention during the TSL seems to be more closely
associated with SSC and the baby’s gentle stroking of the
mother’s chest than with nipple suction.

No significant reduction in severe PPH was observed
in women undergoing caesarean section. Some studies

suggest that oxytocin levels do not increase significantly
in response to SSC in mothers with planned caesarean
section [30, 50]. However, SSC showed a beneficial effect
in reducing blood loss at 24 h postpartum, especially
when the duration of SSC was prolonged. Zhang et al,,
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2023 included three intervention groups that received
30, 60 and 90 min of SSC during caesarean section, and
the group with the longest duration of SSC had the low-
est blood loss at 24 h. Immediate and continuous delivery
of SSC in the operating theatre is safe for both mother
and newborn, without increasing operative time [31],
infection rates or length of maternal hospital stay [30]. In
addition, there is less perceived postoperative pain and
greater satisfaction with the birth experience [51].

Strengths, limitations, and future research

This review was primarily based on studies conducted
in healthy women without significant comorbidities or
risk factors for PPH, which limits the generalisability of
the findings to populations with coagulation disorders or
other haematological conditions. Additionally, the results
cannot be extrapolated to women undergoing caesar-
ean sections due to the small sample size in these cases.
Another limitation is the lack of information on the tim-
ing of breastfeeding initiation in the control group, which
prevents subgroup analysis. However, a major strength of
this review is that it fills a gap in the literature, as no pre-
vious meta-analyses have examined the effect of SSC on
PPH and postpartum bleeding.

This review was primarily based on studies conducted
in women in good health, without significant comor-
bidities or risk factors for PPH, which limits the gener-
alisability of the findings to populations with coagulation
disorders or other haematological conditions. Addition-
ally, the results cannot be generalised to women under-
going caesarean section due to the small sample size in
these cases. Another limitation is the lack of information
on the timing of breastfeeding initiation in the control
group, which prevents subgroup analysis. However, a
major strength of this review is that it fills a gap in the lit-
erature, as no previous meta-analyses have examined the
effect of SSC on PPH and postpartum bleeding.

There are several reasons for the lack of confidence
in the estimated effect size of SSC. First, many of the
included studies used visual methods to estimate bleed-
ing. The visual estimation of bleeding is the most com-
monly used method in clinical practice [52]. However, it
tends to underestimate blood loss [53]. Objective quanti-
fication methods, such as volumetric measurement and
gravimetry, offer greater accuracy [54]; nevertheless, the
available evidence is insufficient to support the superior-
ity of one method over another in estimating blood loss
[55].

Most of the included trials were from low- and middle-
income countries, where the incidence of PPH is higher
due to limited resources. However, in subgroups analysed
by income level, SSC was consistently associated with a
lower incidence of PPH, and less blood loss compared
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with routine care. SSC is an accessible and cost-effective
intervention that can be implemented in all types of set-
tings to reduce PPH rates. However, implementation of
SSC remains low in low-income countries [56], with
rates of 28% in India [57] and 42% in sub-Saharan Africa,
where Nigeria has the lowest prevalence (11.7%) [58].

Future research should focus on conducting RCTs to
confirm these findings and to establish a stronger causal
relationship. It is important to increase the number of
studies evaluating the effect of SSC in women undergo-
ing caesarean section, and to standardise the methods
and criteria for measuring blood loss. Further studies are
also needed to determine the optimal duration of SSC
to maximise oxytocin release and uterine contraction.
While our study focuses on reducing blood loss, future
research should evaluate clinically relevant outcomes
to provide a more comprehensive understanding of the
impact of interventions. These outcomes include admis-
sion to intensive care units, blood transfusion rates, and
peripartum hysterectomy rates [59].

Conclusions

SSC is an effective intervention for reducing uterine
atony, blood loss greater than 500 mL and postpar-
tum blood loss in women undergoing vaginal delivery.
Although no significant reduction in severe PPH was
observed in women undergoing caesarean section, SSC
showed a beneficial effect in reducing blood loss at 24 h
postpartum, with the duration of SSC during caesarean
section being a key factor in maximising these benefits.
SSC is recommended as a strategy to prevent PPH in
both high- and low-income countries, suggesting that
clinical guidelines for PPH prevention should include
SSC as an effective strategy within expectant manage-
ment. However, further randomised controlled trials are
needed to confirm these findings, particularly in women
undergoing caesarean section. There is also a need to
standardise methods of measuring blood loss and to
determine the optimal duration of SSC to maximise its
clinical benefits, particularly in terms of oxytocin release
and PPH prevention.
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