
International Journal of Nursing Studies 152 (2024) 104693

Contents lists available at ScienceDirect

International Journal of Nursing Studies

j ourna l homepage: www.e lsev ie r .com/ locate /ns
Maternal outcomes using delayed pushing versus immediate pushing in
the second stage of labour: An umbrella review
Paula Deusa-López a,b, Ferran Cuenca-Martínez a, Vanessa Sánchez-Martínez c,d,⁎, Núria Sempere-Rubio a

a Department of Physiotherapy, Faculty of Physiotherapy, Universitat de València, Valencia, Spain
b Obstetrics Department, Hospital de Dénia, Alicante, Spain
c Department of Nursing, Faculty of Nursing and Chiropody, University of Valencia, Spain
d Frailty and Cognitive Impairment Group (FROG), University of Valencia, Spain
⁎ Corresponding author at: Department of Nursing, Fac
University of Valencia, Spain.

E-mail address: Vanessa.sanchez@uv.es (V. Sánchez-M

https://doi.org/10.1016/j.ijnurstu.2024.104693
0020-7489/© 2024 The Author(s). Published by Elsevier L
a b s t r a c t
a r t i c l e i n f o
Article history:
Received 27 July 2023
Received in revised form 14 December 2023
Accepted 4 January 2024
Available online xxxx
Introduction: Different systematic reviews have been developed in the last decades about maternal risks of
immediate pushing and delayed pushing, depending on the duration of the second stage of labour, but they do
not provide conclusive evidence.
Aim: The main aim of this overview of systematic reviews was to assess the maternal outcomes using delayed
pushing and immediate pushing in the second stage of labour in women receiving epidural analgesia.
Methods: We searched systematically in PubMed (Medline), EMBASE, CINAHL, and Scopus (October 26th, 2023).
Methodological quality was analysed using AMSTAR and ROBIS scales, and the strength of evidence was estab-
lished according to the guidelines advisory committee grading criteria. The outcome measures were the duration
of the second stage of labour, duration of active pushing, caesarean section, instrumental vaginal birth, spontane-
ous vaginal birth, fatigue score, perineal lacerations, postpartum haemorrhage, and rate of episiotomy. Seven sys-
tematic reviews with and without meta-analysis were included.
Results:Results showed that delayedpushing increases the total timeof the second stage of labour, althoughdelayed
pushing decreases the duration of active pushingwithmoderate quality of evidence.Mixed resultswere foundwith
respect to the variables instrumental vaginal birth, spontaneous vaginal birth, and fatigue score although the results
favour delayed pushing or show no statistically significant differences with respect to immediate pushing. No
favourable results were ever found for immediate pushing with respect to delayed pushing, with a limited quality
of evidence. Even so, delayed pushing seems to be associated with a significant increase in spontaneous vaginal
birth rates. The results foundno significant differences between the immediate pushing anddelayed pushing groups
in the caesarean section rates, perineal lacerations, postpartum haemorrhage, and episiotomy ratio, with a limited
quality of evidence.
Conclusions:This study shows that delayedpushingduring the second stageof labour produces at least the samema-
ternal outcomes as immediate pushing, althoughwenote that delayed pushing produces an increase of the duration
of the second stage of labour, a shorter duration of the active pushing and a tendency to increase spontaneous vag-
inal birth and to reduce the instrumental vaginal birth rates and fatigue scores. This should be considered clinically.
This review was registered in the International Prospective Register of Systematic Reviews PROSPERO
(CRD42023397616).

© 2024 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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What is already known

• Different systematic reviews developed in the last decades about
maternal risks of immediate pushing and delayed pushing have not
provided conclusive evidence for any specific pushing method in the
routine clinical practice of primiparous women receiving epidural
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• Some reviews support the hypothesis that prolonging the second
stage of labour increases maternal morbidity whilst others have not
found this negative influence.

• No conclusive evidence supports or refutes any specific pushing
method in routine clinical practice.
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• Delayed pushing seems to increase the total duration of the second
stage of labour and decrease the duration of active pushing.

• Although mixed results were found, there is a trend that delayed
pushing could be beneficial to instrumental vaginal birth rates,
spontaneous vaginal birth and fatigue score compared to immediate
pushing.

• Delayed and immediate pushing showed similar results for caesarean
section rates, perineal lacerations, postpartumhaemorrhage, and pro-
portion of episiotomies.

1. Introduction

The second stage of labour is a continuous phase which begins with
the full dilation of the cervix and ends with birth and it is the physiologi-
cally most demanding period of labour for both mother and foetus
(Altman and Lydon-Rochelle, 2006; Borruto et al., 2008). During this pro-
cess, the combination of uterine contractions with the descent of the foe-
tal head prompts the woman in labour the involuntary need to push
(Araújo et al., 2022). There are two common approaches for the second
stage of labour: immediate pushing and delayed pushing. Immediate
pushing means women are asked to begin pushing as soon as the cervix
is completely dilated (Hansen, 2002). Delayed pushing involves letting a
woman who is fully dilated but does not feel like pushing rest and wait
until she feels like pushing before actively starting to do so (Kopas,
2014). In 2018, the World Health Organization (WHO) recommended
that women in the second stage of labour should be encouraged and
supported to follow their spontaneous urge to push (World Health
Organization, 2018a). In line with this, a recent systematic review
by Yao et al. (2022), concluded that, in women without epidural an-
algesia, spontaneous pushing resulted in at least the same maternal
and neonatal outcomes, reducing the caesarean rates and the extended
episiotomy incidence compared to directed pushing.

The duration of the second stage of labour has been a topic of debate
for at least 200 years (Gimovsky and Berghella, 2016), but most nullip-
arous women complete this phase within 3 h, whilst multiparous
women do it in 2 h (Cheng and Caughey, 2017). The duration of the sec-
ond stage can be reduced bymultiparity (Abalos et al., 2018), foetal ver-
tex position or by obstetric interventions, such as the induction of
labour with oxytocin (Yu et al., 2022). Contrarily, the duration of the
second stage can be increased by the foetal head circumference
(Salman et al., 2019) or the use of epidural analgesia (Anim-Somuah
et al., 2018; Halliday et al., 2022; Kimmich et al., 2018).

Currently, there are different pharmacological and non-
pharmacological approaches to relieve labour pain in pregnant women
(Czech et al., 2018). Amongst the pharmacological, epidural analgesia
stands out. The use of epidural analgesia varies widely in techniques
and prevalence across countries (Callahan et al., 2022; Chau and Tsen,
2022; Halliday et al., 2022). Regarding the prevalence, it is estimated
to be used in 10 % to 64 % of parturientwomen in high-income countries
(Seijmonsbergen-Schermers et al., 2020).

The use of epidural analgesia affects the physiology of labour. It im-
plies the administration of local anaesthesia in the epidural space,
which produces a concentration-specific effect, affecting all the sensory
modalities of the blocked nerves to varying degrees. This is why lower
doses of anaesthetic drugs block partially and selectively painful stimuli
preserving motor function, whilst higher anaesthetic doses cause
complete sensory and motor blockade, limiting the woman's mobility
during labour (Anim-Somuah et al., 2018). The concentration-specific
motor blockade caused by the administration of epidural analgesia
appears to affect the management of pushing efforts by reducing the
bearing down reflex and thus increasing the first and the second stages
of labour duration (Anim-Somuahet al., 2018). Forwomenusing epidu-
ral analgesia, theWorld Health Organization recommendations include
delaying pushing between 1 and 2 h after full cervix dilation or until the
woman feels the sensory impulse to push (World Health Organization,
2018b). The adherence to these clinical recommendations may justify
the second stage to last about an hour longer in these women
(Hutchison et al., 2023; Zang et al., 2023; Zipori et al., 2019). The opti-
mummanagement of the second stage of labour in womenwith epidu-
ral anaesthesia concerning delayed pushing or immediate pushing is
controversial (Kopas, 2014).

There are dissents regarding the influence of prolonging the second
stage on maternal outcomes. Some studies support the hypothesis that
prolonging the second stage increases maternal morbidity, including
third and fourth-degree perineal lacerations, urinary retention, postpar-
tum haemorrhage, caesarean sections and chorioamnionitis (Matta
et al., 2019; Pergialiotis et al., 2020; Yee et al., 2016). Other studies
have not found this negative influence (Blanc-Petitjean et al., 2021;
Gitas et al., 2021; Zipori et al., 2019). These disagreements might be
due to the heterogeneity in establishing the time frame to define the
prolonged second stage.

Regarding pushing in women receiving epidural analgesia, different
systematic reviews have been developed in the last decades aboutmater-
nal risks of immediate pushing and delayed pushing, depending on the
duration of the second stage of labour, but they do not provide
conclusive evidence. Amongst maternal outcomes, the rates of spontane-
ous vaginal birth, emergency caesarean sections, operational deliveries,
perineal lacerations, postpartum haemorrhage, and episiotomy have
been identified as relevant outcomemeasures. Accordingly, the optimum
obstetric management of the second stage of labour remains a challenge,
for the needs offinding a balance between optimalmaternal and neonatal
outcomes and minimization of unnecessary interventions (Cheng et al.,
2004). The lack of consensus regarding the optimal moment to begin
pushing in nulliparous women receiving neuraxial analgesia highlights
the need to group all the evidence from systematic reviews.

Therefore, the main aim of this overview of systematic reviews and
evidence map was to assess the available evidence regarding different
maternal outcomemeasureswith delayed pushing and immediate push-
ing in the second stage of labour in women receiving epidural analgesia.

2. Methods

This study was conducted following the Preferred Reporting Items for
Overviews of Systematic Reviews, including harm checklist (PRIO-harms),
which consists of 27 items (56 sub-items), followed by a 5-stage process
flow diagram (identification, screening, eligibility, inclusion, and separa-
tion of relevant systematic reviews) (Bougioukas et al., 2018). The review
was previously registered in the International Prospective Register of Sys-
tematic Reviews PROSPERO (CRD42023397616).

2.1. Search strategy

We conducted the search for published scientific articles between
1950 and October 26th, 2023, in the following databases: PubMed
(Medline), EMBASE, Scopus and CINAHL. The search strategy combined
Medical Subjects' Headings: “Labour Stage, Second”[MeSH], or “Deliv-
ery, Obstetric”[MeSH Terms], and non-MeSH terms (“Delayed Pushing”,
“Spontaneous pushing”, or “Immediate Pushing”, amongst others)
adding a Boolean operator (AND and/or OR) to combine them. Annex
1 shows the search strategies, which were adapted for each database.
The reference lists of the included reviews and their underlying original
studies were screened manually, and the authors were contacted
for further information if necessary. The searches were conducted
by two independent reviewers (NSR and FCM) using the samemethod-
ology. Differences that emerged during this phase were resolved by
consensus.

2.2. Inclusion and exclusion criteria

The inclusion criteria employed in this article were based on meth-
odological and clinical factors such as population, intervention, control,
outcomes and study design (PICOS) (Stone, 2002).
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2.3. Population

The participants selected for the articles were healthy pregnant
women, in the second stage of labour and undergoing neuraxial analge-
sia, whether they were nulliparous or multiparous.

2.4. Intervention and control

The exposures for this review were immediate pushing or delayed
pushing in the second stage of labour.

2.5. Outcome measures

The only requirement for the variables included in the present
study is that each variable had to have been evaluated in at least
two systematic reviews. Therefore, the maternal outcomes included
were: 1) duration of the second stage of labour; 2) duration of active
pushing; 3) caesarean section; 4) instrumental vaginal birth (forceps
and vacuum); 5) spontaneous vaginal birth; 6) fatigue score (self-
reported); 7) perineal lacerations (second, third or fourth-degree
tears); 8) postpartum haemorrhage (defined as a blood loss of ≥500
ml after vaginal birth or ≥1000 ml after caesarean birth); and 9) rate
of episiotomy.

2.6. Study design

We selected systematic reviews (with or without a meta-
analysis) of randomised controlled clinical trials or controlled
clinical trials and excluded systematic reviews that included non-
experimental designs. There were no restrictions for any specific lan-
guage, as recommended by the international criteria (Moher et al.,
1998).

2.7. Selection and data extraction

Two independent reviewers conducted a screening (NSR and FCM)
assessing the relevance of the systematic reviews regarding the reviews'
questions and objectives. The first screening was based on the title in-
formation, abstract, and keywords of each review. The full text was re-
viewed if there was no consensus or if the abstracts contained
insufficient information. In the second phase of the screening, the full
text was assessed if the reviewmet all the inclusion criteria. Differences
between the reviewers were resolved by a discussion and consensus
process mediated by a third reviewer (PDL).

2.8. Methodological quality assessment

Two independent reviewers (PDL and VSM) assessed the
methodological quality of the systematic reviews, assessing each of
the selected reviews based on the Modified Quality Assessment
Scale for Systematic Reviews (AMSTAR) developed by Barton et al.
(2008), a scale shown to be a valid and reliable tool for assessing
the methodological quality of systematic reviews. With a total of
13 items, each worth 2 points (with “yes” scoring 2; “in part” scoring
1; “no” scoring 0), the maximum possible score is 26. A high-quality
cutoff of 20 or more points was provided by the developers. The
exclusion and keyword criteria were modified to better evaluate
the selected systematic reviews of this study. In addition, we calcu-
lated the kappa coefficient (κ) and percentage (%) agreement scores
to assess reliability prior to any consensus and estimated the inter-
rater reliability using κ: 1) κ> 0.7 indicates a high level of agreement
between the reviewers; 2) κ of 0.5 to 0.7 indicates a moderate level
of agreement; and 3) κ < 0.5 indicates a low level of agreement
(McHugh, 2012). Disagreements on the final quality assessment
score were resolved by consensus with a third independent reviewer
(NSR).
2.9. Risk of bias assessment

We assessed the risk of bias with the Risk of bias in systematic re-
views tool (ROBIS), which consists of 3 phases: 1) relevance assessment
(optional); 2) identification of concerns with the review process
through 4 domains related to study eligibility criteria, identification
and selection of studies, data collection and study appraisal and synthe-
sis and findings; and 3) judgement on the risk of bias. The ROBIS tool
includes signalling questions to evaluate specific domains to help
judge the systematic review's risk of bias, which should be answered
as “yes”, “probably yes”, “probably no”, “no”, or “no information”. The
risk of bias is therefore judged as “low”, high” or “unclear” (Whiting
et al., 2016). The two independent reviewers (PDL and VSM) evaluated
the risk of bias in the selected reviews. Disagreements were resolved
through consensus and mediation by a third reviewer (FCM).

2.10. Grading of evidence

The Physical Activity GuidelinesAdvisory CommitteeGrading Criteria
(PAGAC) were used to assess the grading of evidence. The criteria used
to assess the quality of the evidence were as follows: 1) applicability of
the study sample, exposures, and outcomes to the research question;
2) generalisability to the population of interest; 3) risk of bias/study
limitations; 4) quantity and consistency of findings across reviews;
5)magnitude and precision of the effect.With these data,final evidence
grades and conclusion statements for each research question were
developed (Torres et al., 2018). This instrument was used because it
allows the evaluation of the grading of evidence when the primary
studies are systematic reviews.

2.11. Evidence map

We created a visual map of the scientific evidence for each system-
atic review (with and without meta-analysis) to visually display the in-
formation. The review information is based on 4dimensions (Miake-Lye
et al., 2016).

1. Number of studies (triangle size): The size of each triangle is directly
proportional to the number of original studies included in each
systematic review.

2. Outcome measures (triangle colour): Each assessed variable was
determined by colour: 1) duration of the second stage of labour
(blue); 2) duration of active pushing (green); 3) caesarean section
(pink); 4) instrumental vaginal birth (gold); 5) spontaneous vaginal
birth (purple); 6) fatigue score (black); 7) perineal lacerations
(brown); 8) postpartum haemorrhage (red); 9) rate of episiotomy
(dark blue).

3. Effect size (x-axis): The authors classified each review according to
the effects found. When the delayed pushing showed greater bene-
fits than the immediate pushing, the intervention was classified as
“potentially better”; otherwise, the intervention was classified as
“potentially worse”. When there was insufficient evidence, the inter-
vention was classified as “unclear.” If there were no differences, the
intervention was included as “no differences.” If there were contra-
dictory results, we included the intervention as “mixed results.”

4. Strength of findings (y-axis): AMSTAR results.

3. Results

3.1. Study selection

The initial search revealed 67 records, and no additional study was
retrieved manually from the references. Through the title and abstract
screening and the full-text assessment, 7 systematic reviews were eligi-
ble according to our criteria. The study screening strategy is shown in
the form of a flow chart (Fig. 1).



Fig. 1. PRISMA flowchart of studies selection.
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3.2. Characteristics of the included systematic reviews

Table 1 reflects the characteristics of the systematic reviews
included (study design, original studies included, demographic charac-
teristics, interventions, variables, and results). Five studies (Fitzpatrick
et al., 2002; Fraser et al., 2000; Hansen et al., 2002; Plunkett et al.,
2003; Vause et al., 1998) were included in all the systematic reviews
analysed, involving a sample of 2629 women.

3.3. Methodological quality (AMSTAR)

The scores ranged from 13 to 26 points out of a possible 26, with
a mean score of 18.7 ± 4.4 points. Only 3 (43 %) reviews scored
above 20 points and were considered high-quality. The remaining
57 % (n = 4) were considered reviews of lower quality (Table 2).
The items with the highest scores were those related to “explicitly
described to allow replication”, and “meta-analysis conducted on only
homogeneous data or limitations to homogeneity discussed”. The
lowest scoring item was “conclusions address levels of evidence for
each intervention/comparison”. The inter-rater reliability of the meth-
odological quality assessment was high (κ = 0.816).

3.4. Risk of bias

Table 3 and Fig. 2 show the results of the risk of bias assessment
using ROBIS. 57.1 % of the reviews had a low risk of bias. The
domains related to the “study eligibility criteria” and the “synthesis
and findings” had the lowest risk of bias. In contrast, the domain
related to the “identification and selection of studies”, and “data
collection and study appraisal” had the highest risk of bias. The
inter-rater reliability for the risk of bias assessment was high (κ =
0.891).
3.5. Grading of evidence results

Table 4 shows thefindings regarding the quality of evidence for each
outcome of the research question. The quality of evidence found for all
outcome measures was limited except for the total duration of the
second stage of labour, as well as the duration of the active pushing
phase, which showed a moderate quality of evidence. The evidence
map is represented in Fig. 3.

3.6. Duration of the second stage of labour

Four systematic reviews assessed the total duration of the second
stage of labour (Di Mascio et al., 2020; Lemos et al., 2017; Szu et al.,
2021; Tuuli et al., 2012). Szu et al. (2021) found that immediate pushing
significantly shortened the duration of the second stage by 40.9 min
compared to the delayed pushing group in the overall (n = 10; mean
differences (MD) = 40.9; 95 % confidence interval (CI) 23.6 to
58.2; I2 = 91.4 %). In addition, they compared the total duration of
the second stage of labour between immediate pushing and delayed
pushing in women from Western countries through analysis by sub-
group. The multivariate analysis showed in a similar way that imme-
diate pushing significantly reduced the duration of the second stage
of labour compared to the delayed pushing group (n = 8, MD= 52.3;
95 % CI 36.0 to 68.6; I2= 90 %). However, Szu et al. (2021) found no sig-
nificant results regarding women in Eastern countries (n = 2, MD =
−0.8; 95 % CI−26.5 to 24.9). Szu et al. (2021) also compared subgroup
analyses of immediate pushing to different delayed pushing times.
Their main finding was that multivariate analysis did not show signifi-
cant differences in the duration of the second stage of labour when
the delayed pushing was commenced 60 min after full cervical dilation
(n= 4, MD= 10.9; 95 % CI−11.8 to 33.6). However, significant differ-
ences were found when the delayed pushing delayed time exceeded



Table 1
Characteristics of the reviews included in the overview.

Reviews Number of RCTs
(total sample)

Meta-analysis Population Interventions Outcome measures Author's conclusions

Szu et al., 2020 15 RCTs
(6121)

Yes Healthy
pregnant
women

-DP
-IP

-Duration of the second stage of labour
-Duration of active pushing
-CS rates
-IB rates
-Postpartum haemorrhage
-Fatigue score

In the DP group, the duration of the second stage was extended, whilst the duration of pushing was
reduced, with decreases in the use of instrumental delivery and fatigue scores. No significant
differences were found in outcomes of CS rates or postpartum haemorrhage.

Di Mascio et al.,
2020

12 RCTs
(5445)

Yes Healthy
pregnant
women

-DP
-IP

-SVB rates
-IB rates
-CS rates
-Non-SVB
-Duration of the second stage of labour
-Duration of active
pushing
-Postpartum haemorrhage
-Rate of episiotomy and severe perineal lacerations

No significant differences were found between the IP and DP groups for either SVB, CS or Non-SVB.
No differences were found when considering only CS performed in the second stage.
In the DP group, the duration of the second stage was extended, whilst the duration of pushing was
reduced.
No difference between IP and DP groups was found in the rate of postpartum haemorrhage,
episiotomy, and severe perineal lacerations.

Lemos et al.,
2017

20 RCTs
(3694)

YES Healthy
pregnant
women

-DP
-IP

-Duration of the second stage
-Duration of pushing
-Perineal laceration (3rd or 4th degree)
-Episiotomy
-Postpartum haemorrhage
-SVB
-IB
-CS
-Fatigue after delivery

There was an increase in second stage duration of 56.40 min with the use of deferred pushing during
labour.
DP was associated with a reduction in the duration of pushing.
There was no clear difference in the risk of perineal laceration (third and fourth degree) and
episiotomy between IP or DP groups.
A slight increase in spontaneous vaginal delivery was found in the DP group.
No differences were found between both groups for ID, CS and maternal fatigue.

Tuuli et al.,
2012

12 RCTs
(3115)

Yes Healthy
pregnant
women

-DP
-IP

-SVB rates
-IB rates
-CS rates
-Duration of the second stage
-Duration of the active
pushing
-Maternal and neonatal outcomes

DP was not associated with a significant increase in spontaneous vaginal delivery.
In the DP group the duration of the second stage was prolonged, whereas the duration of IP was
shortened. No significant differences were found in outcomes of CS rates or instrumental delivery.
Effects on maternal and neonatal outcomes remain uncertain.

Brancato et al.,
2008

7 RCTs
(2827)

YES Healthy
pregnant
women

-DP
-IP

-IB (forceps and vacuum)
-SVB rates
-CS rates
-Episiotomies and lacerations
-Maternal fatigue

DP increases a woman's chance of having a spontaneous vaginal birth, decreases risk of having an ID,
and decreases pushing time. No differences were found in rates of caesarean births or episiotomies.
IP resulted in longer time spent pushing

Menez-Orieux
et al., 2005

8 RCTs
(4732)

YES Healthy
pregnant
women

-DP
-IP

-Mode of delivery
-Duration of second
Stage
-Maternal complications

The IP group showed a slightly higher relative risk for IB and CS.
No significant data were found for postpartum haemorrhage and maternal fatigue.

Roberts et al.,
2004

9 RCTs
(3000)

YES Healthy
pregnant
women

-DP
-IP

-IB rates
-CS rates
-Duration of second
Stage
-Duration of pushing
-Episiotomy, perineal laceration.
-Postpartum haemorrhage
-Satisfaction with labour
care
-Longer term outcomes including urinary or faecal
incontinence and sexual problems

In the DP group there was a trend towards reductions in overall instrumental delivery and
second-stage caesarean sections. However, the benefits come at the expense of an increase in the
duration of the second stage of labour, attributable to an increase in passive phase.
Regarding dyspareunia and urinary and faecal incontinence with DP use the data are insufficient to
draw conclusions.
No increased risk of postpartum haemorrhage was found in the DP group.
Nulliparous women with DP were less likely to be fatigued than those in the IP group, but there was
no difference in fatigue for multiparous women.

Notes: RCTs, randomised controlled trials; DP, delayed pushing; IP, immediate pushing; CS, caesarean section; SVB, spontaneous vaginal birth; IB, instrumental birth.
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Table 2
Quality assessment scores (AMSTAR).

Review 1 2 3 4 5 6 7 8 9 10 11 12 13 Score

Szu et al., 2021 2 1 1 2 1 2 2 2 2 2 2 1 0 20
Di Mascio et al., 2020 2 2 1 1 2 2 2 2 2 2 2 2 2 24
Lemos et al., 2017 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Tuuli et al., 2012 2 0 0 2 2 1 1 2 1 2 2 1 1 17
Brancato et al., 2008 1 1 2 2 0 1 0 0 0 2 2 2 1 14
Menez-Orieux et al., 2005 2 1 2 0 1 1 1 2 0 2 0 1 0 13
Roberts et al., 2004 2 2 1 1 2 1 1 2 0 1 2 1 0 16

Notes: 1. Explicitly described to allow replication; 2. Adequate number and range of data-
bases; 3. Alternative searches; 4. Adequate range of key words; 5. Non-English-language
papers included in the search; 6. Inclusion criteria explicitly described to allow replication;
7. Excludes reviews which do not adequately address inclusion and exclusion criteria;
8. Two independent reviewers assessing selection bias; 9. Quality assessment explicitly
described to allow replication; 10. Meta-analysis conducted on only homogeneous
data or limitations to homogeneity discussed; 11. Confidence intervals/effect sizes
reported where possible; 12. Conclusions supported by the meta-analysis or other
data analysis findings; 13. Conclusions address levels of evidence for each intervention/
comparison.
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1 h. Tuuli et al. (2012) found that delayed pushing was associated
with increased duration of the second stage of labour by an average
of nearly 1 h (n = 12, risk ratio (RR) = 56.92; 95 % CI 42.19 to
61.64; I2 = 0 %). Di Mascio et al. (2020) found that delayed pushing
was associated with increased duration of the second stage pushing
(n = 8, MD = 46.17; 95 % CI 32.63 to 59.71; I2 = 93 %). Finally,
Lemos et al. (2017) found an increase in the second stage duration
of 54.29 min with the use of delayed pushing during labour (n = 11,
MD = 56.4; 95 % CI 42.05 to 70.76; I2 = 91 %). In addition, Lemos
et al. (2017) conducted a subgroup analysis by parity. They found a
greater increase in time amongst nulliparous women (n = 10, MD =
56.12; 95 % CI 39.29 to 72.96; I2 = 92 %) compared to multiparous
women (n = 1, MD= 38.8; 95 % CI 29.16 to 48.44; I2 not applicable).

In summary, all the assessed reviews concluded that delayed push-
ing increased the total time of the second stage of labour (between
40.9 min and 56.9 min). Despite this, an interesting result is that it
seems that the duration of the delayed pushing may influence this
result as a subgroup analysis found that if the delays lasted less
than 1 h (compared to 1, 5, 2 or even 3 h of delay) the differences
in the total duration in the second phase of labour seem to be not sta-
tistically significant. The certainty of the evidence for this outcome
was moderate.

3.7. Duration of active pushing

Five systematic reviews assessed the duration of active pushing
(Brancato et al., 2008; Di Mascio et al., 2020; Szu et al., 2021; Tuuli
et al., 2012). Overall, Szu et al. (2021) found that delayed pushing signif-
icantly shortened the duration of active pushing in the second stage of
labour compared to the immediate pushing group (n = 9, MD =
Table 3
Risk of bias assessment in systematic reviews through ROBIS scale.

Study Phase 2

1. Study eligibility
criteria

2. Identification and
selection of studies

Szu et al., 2021

Di Mascio et al., 2020

Lemos et al., 2017

Tuuli et al., 2012

Brancato et al., 2008

Menez-Orieux et al., 2005

Roberts et al., 2004

, low risk; , high risk; , unclear risk.
−25.4; 95 % CI −37.0 to −13.9 min). The analysis by subgroups
showed that delayed pushing significantly reduced the duration of
active pushing in the second stage of labour compared to the imme-
diate pushing group in Western countries (MD = 19.0; 95 % CI −35.2
to −2.7 min), as well as in Eastern countries (MD = 42.9; 95 % CI
−47.1 to −38.7). Szu et al. (2021) also compared subgroup analyses
of immediate pushing and different delayed pushing times delays. The
main finding was that MA did not show significant differences in the
duration of active pushing when the delayed pushing was delayed for
3 h (MD = −2.0; 95 % CI −30.4 to 26.4). However, results showed
that the duration of active pushing was significantly shorter in the
delayed pushing group in the 1-, 1.5-, and 2-h delayed groups. Tuuli
et al. (2012) found that delayed pushing significantly shortened the du-
ration of active pushing in the second stage of labour compared to the
immediate pushing group (n = 12, RR = −21.98; 95 % CI −31.29 to
−12.68; I2 = 0 %). Di Mascio et al. (2020) found that delayed pushing
significantly shortened the time of active pushing (n = 7, MD =
−27.54; 95 % CI −43.04 to −12.04 min; I2 = 96 %). Brancato
et al. (2008) found that delayed pushing significantly shortened
the duration of active pushing in the second stage of labour com-
pared to the immediate pushing group (n = 6, MD = 0.19 h; 95 %
CI −0.27 to −0.12). Lemos et al. (2017) concluded that compared
to immediate pushing, delayed pushing was associated with a reduc-
tion of 19.05 min in the duration of pushing (n = 11, MD= −19.05,
95 % CI −32.27 to −5.83; I2 = 95 %).

In brief, all the reviews concluded that delayed pushing decreased
the duration of active pushing (between 11.4 min and 27.5 min). In
addition, several subgroup analyses revealed that the duration of the
active pushing phase was shortened in the delayed pushing group if
pushing was delayed <3 h. The certainty of the evidence for this out-
come was moderate.

3.8. Caesarean section

Six systematic reviews assessed the caesarean section rates
(Brancato et al., 2008; Di Mascio et al., 2020; Lemos et al., 2017;
Roberts et al., 2004; Szu et al., 2021; Tuuli et al., 2012). All systematic re-
views showed similar results where no differences were found in the
caesarean section ratio between immediate pushing and delayed push-
ing groups (Szu et al. (2021): n= 11, RR= 0.88; 95 % CI 0.72 to 1.08;
I2 = 0 %; Tuuli et al. (2012): n= 10, RR=0.85; 95 % CI 0.63 to 1.14; I2

= 0 %; Di Mascio et al. (2020): n = 11, RR = 0.89; 95 % CI 0.75 to
1.07; I2 = 0 %; Lemos et al. (2017): n = 9, RR = 0.83; 95 % CI 0.63
to 1.05; I2 = 0 %; Brancato et al. (2008): n = 7, RR = 0.80; 95 % CI
0.57 to 1.12; I2 = 0 %; and Roberts et al. (2004): n = 7, RR = 0.77;
95 % CI 0.55 to 1.08; I2 = 0 %).

In summary, no significant differences were found between delayed
pushing and immediate pushingwith regard to caesarean sectionwith a
limited quality of evidence.
Phase 3

3. Data collection and
study appraisal

4. Synthesis and
findings

Risk of bias in
the review



Fig. 2. Graphical representation for ROBIS results.
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3.9. Instrumental vaginal birth

Six systematic reviews assessed the instrumental vaginal birth rates
(Brancato et al., 2008; Di Mascio et al., 2020; Lemos et al., 2017; Roberts
et al., 2004; Szu et al., 2021; Tuuli et al., 2012). Two different results
were found for instrumental vaginal birth rates. On the one hand,
there were no differences between the immediate and delayed pushing
groups. This result was found in the reviews conducted by Tuuli et al.
(2012) (n = 12, RR = 0.79; 95 % CI 0.76 to 1.06; I2 = 0 %), Di Mascio
et al. (2020) (n = 11, RR = 0.89; 95 % CI 0.73 to 1.08; I2 = 47 %),
Lemos et al. (2017) (n = 10, RR = 0.89; 95 % CI 0.74 to 1.07; I2 =
46 %) and Roberts et al. (2004) (n = 9, RR = 0.92; 95 % CI 0.80 to
1.01; I2 = 38 %). On the other hand, two systematic reviews found
that women with delayed pushing had a lower risk of having an instru-
mental birth compared to women with immediate pushing (Brancato
et al., 2008; Szu et al., 2021). In addition, Szu et al. (2021) also compared
subgroup analyses of immediate pushing and different delayed pushing
times delays. They found that only the 2-h delayed pushing group
demonstrated a lower risk of instrumental vaginal birth (n = 4, RR =
0.8; 95 % CI 0.7 to 0.8; I2 = 0 %).

The results regarding instrumental vaginal birth weremixed or con-
tradictory because not all the reviews conclude in the sameway. At least
two of the six reviews analysed concluded that delayed pushing was
associated with a lower rate of instrumentalisation of vaginal birth,
although this result was not found in four of six reviews. The result is
therefore contradictory with a limited quality of evidence.

3.10. Spontaneous vaginal birth

Five systematic reviews assessed the spontaneous vaginal birth rates
(Brancato et al., 2008; Di Mascio et al., 2020; Lemos et al., 2017; Menez-
Orieux et al., 2005; Tuuli et al., 2012). Tuuli et al. (2012) found that de-
layed pushing was associated with an increased rate of spontaneous
vaginal birth compared with immediate pushing (n = 12, RR = 1.09;
95 % CI 1.03 to 1.15; I2 = 0 %). Similar results were also found by
Brancato et al. (2008) (n = 7, RR = 1.08; 95 % CI 1.01 to 1.15), Lemos
et al. (2017) (n = 4, RR = 1.07; 95 % CI, 1.03 to 1.11; I2 = 7 %), and
Table 4
Summary of findings and quality of evidence (PAGAC).

Guidelines Advisory Committee Grading Criteria

Systematic review research questions Applicability Generalisability Risk of b
limitatio

Duration of the second stage of labour Strong Limited Limited
Duration of active pushing Strong Limited Limited
Caesarean section Strong Limited Limited
Instrumental vaginal delivery Strong Limited Limited
Spontaneous vaginal delivery Strong Limited Limited
Fatigue score Strong Limited Limited
Perineal lacerations Strong Limited Limited
Postpartum haemorrhage Strong Limited Limited
Rate of episiotomy Strong Limited Limited
Menez-Orieux et al. (2005) (n = 8, RR = 1.092). Finally, Di Mascio
et al. (2020) found no differences between the immediate pushing
and delayed pushing groups (n = 12, RR = 1.05; 95 % CI 1.00 to 1.10;
I2 = 31 %).

In brief, higher spontaneous vaginal birth rates seemed to be associ-
ated with the delayed pushing group at least four of five reviews
assessed with a limited quality of evidence.

3.11. Fatigue score

Two systematic reviews assessed the fatigue score (Lemos et al.,
2017; Szu et al., 2021). Fatiguewasmeasured using two visual analogue
scales (VAS), each a separate 100-mm vertical line. The first scale was
anchored at one end by the words not tired at all and at the other end
by extremely tired. The second scale was anchored at one end by the
words extremely energetic and no energy at all at the other end. Szu
et al. (2021) found that delayed pushing was related to a significantly
lower fatigue score than immediate pushing (n = 3, MD = −0.67; 95
% CI −1.09 to −0.26; I2 = 82 %). However, Lemos et al. (2017) found
no significant differences between immediate pushing and delayed
pushing groups in one study (n = 1, MD= −6.40; 95 % CI −21.00 to
8.20; I2 not applicable).

The results regarding fatigue score were also contradictory because
there is evidence suggesting that delayed pushing reduces fatigue
levels, but also that there are no significant differences with regard to
immediate pushing, although this result comes from only one study.
The certainty of evidence for this outcome is also limited.

3.12. Perineal lacerations

Three systematic reviews assessed the perineal lacerations variable
(Brancato et al., 2008; Lemos et al., 2017; Menez-Orieux et al., 2005).
All these systematic reviews found no significant differences between
immediate pushing and delayed pushing groups regarding the perineal
lacerations rates (Lemos et al. (2017): n= 7, RR= 0.94; 95 % CI 0.78 to
1.14, Brancato et al. (2008): n = 7, RR= 0.88; 95 % CI 0.72 to 1.07, and
Menez-Orieux et al. (2005) (n = 6, RR = 0.979).
Grade

ias or study
ns

Quantity and consistency of
finding across studies

Magnitude and
precision of effect

Strong Not applicable Moderate
Strong Not applicable Moderate
Limited Not applicable Limited
Limited Not applicable Limited
Limited Not applicable Limited
Limited Not applicable Limited
Limited Not applicable Limited
Limited Not applicable Limited
Limited Not applicable Limited



Fig. 3. Evidence map.
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In summary, no significant differences were found between delayed
pushing and immediate pushing regarding perineal lacerations with a
limited quality of evidence.

3.13. Postpartum haemorrhage

A total of three systematic reviews assessed the postpartum
haemorrhage variable (Lemos et al., 2017; Menez-Orieux et al., 2005;
Szu et al., 2021). All these systematic reviews found no significant
differences between immediate pushing and delayed pushing groups
(Szu et al. (2021) (n = 3, MD = −44.9 ml; 95 % CI −99.4 to 9.5),
Lemos et al. (2017) (n = 3, RR = 1.04; 95 % CI 0.86 to 1.26; I2 = 0 %),
and Menez-Orieux et al. (2005) (n = 3, RR = 1.043)).

In brief, no significant differences were found between delayed
pushing and immediate pushing with regard to postpartum haemor-
rhage with a limited quality of evidence.

3.14. Rate of episiotomy

Two systematic reviews assessed the rate of episiotomy variable
(Brancato et al., 2008; Lemos et al., 2017). Both systematic reviews
found no significant differences between immediate pushing and
delayed pushing groups regarding the rate of episiotomy variable.
Lemos et al. (2017) (n = 5, RR = 0.95; 95 % CI 0.87 to 1.04; I2 = 0 %),
and Brancato et al. (2008) (n = 7, RR = 0.97; 95 % CI 0.88 to 1.06).

In summary, no significant differences were found between delayed
pushing and immediate pushing with regard to the rate of episiotomy
with a limited quality of evidence.

4. Discussion

The main aim of this review was to assess the available evidence re-
garding different maternal outcome measures with delayed pushing
and immediate pushing in the second stage of labour in women receiv-
ing epidural analgesia.

The results are robust regarding the total duration of the second
stage of labour, as well as the duration of the active pushing (Brancato
et al., 2008; Di Mascio et al., 2020; Lemos et al., 2017; Menez-Orieux
et al., 2005; Roberts et al., 2004; Szu et al., 2021; Tuuli et al., 2012). All
the reviews concluded that delayed pushing increased the total time
of the second stage of labour (between 40.9 min and 56.9 min), as
well as that delayed pushing decreased the duration of active pushing
(between 11.4 min and 27.5 min). In addition, several subgroup analy-
ses revealed remarkable findings: the increase in the total time of the
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second stage of labour seemed to occur with statistically significant dif-
ferences when the delayed pushing group was delayed more than 1 h,
and the duration of the active phasewas shortened in the delayed push-
ing group if pushing was delayed <3 h.

Regarding the physiology of labour, Antsaklis et al. (2020)
summarised what happens during the second stage of labour. They de-
scribed that as the foetus begins to descend during a contraction, com-
pression of the rectum and bladder occurs, triggering a reflex that
results in a strong urge to push. The combination of involuntary intra-
uterine contractions and voluntary expulsive efforts mobilise the respi-
ratory, abdominal, and perineal muscles (Antsaklis et al., 2020). As a
result, the foetus emerges through the birth canal. Some researchers
argue that letting a woman follow her own instincts about how and
when to pushmay prevent perineal tears and thus reduce the possibility
of future pelvic or genitourinary dysfunction, as delayed pushing allows
for a slower and more controlled descent of the foetus, resulting in a
gradual stretching of the perineal muscles (Schaffer et al., 2005). In ad-
dition, pushingwhen there is an irresistible urge causes less pressure to
be applied to the anterior vaginal wall and the ligaments supporting the
vaginal walls. The delayed pushing efforts that begin in the second stage
of labour have low amplitude, do not match each uterine contraction,
and vary in intensity. As the foetus continues its descent through the
birth canal, the strength of the pushing efforts gradually increases
(Thomson, 1995). In fact, the woman begins to push when the uterine
contraction reaches a threshold pressure (approximately 30 mmHg)
(Aldrich et al., 1995). When this threshold is reached, the woman starts
pushing from a resting respiratory volume and usually performs a
forced expiration during the effort. In general, when women in the sec-
ond stage of labour are not asked to make immediate pushing efforts, a
two-phase pattern of pushing efforts has been observed (Aderhold and
Roberts, 1991). Throughout the first stage, the foetus descends pas-
sively, whilst in the second stage, as the foetal head reaches the peri-
neum, contractional pushing efforts increase in terms of frequency
and force. This physiological pattern activates Ferguson's reflex, where
oxytocin release increases, labour increases naturally and pushing ef-
forts are more efficient and less stressful for the woman (Fitzpatrick
et al., 2002).

Interventions in the second stage of labour can potentially disrupt
the physiologic process of labour and should be used judiciously
(Kopas, 2014). The time frame between 1 and 3 h might represent the
optimal time to allow foetal descent to enhance the pushing effective-
ness and explain thedifferences in pushing timebetweendelayedpush-
ing and immediate pushing in women receiving epidural analgesia.
Despite the duration of labourmight be individualised inwomennot re-
ceiving epidural analgesia, time is relevant in women who use
epidural analgesia, as this intervention reduces the bearing down reflex
(Anim-Somuah et al., 2018) and this influences the maternal and foetal
outcomes of childbirth.

Mixed results were found for maternal fatigue, as Szu et al. (2021)
revealed a statistically significant difference between groups, whilst
Lemos et al. (2017) did not. None of the six reviews considering the
caesarean section rate as an outcome found differences between imme-
diate pushing and delayed pushing groups (Brancato et al., 2008; Di
Mascio et al., 2020; Lemos et al., 2017; Roberts et al., 2004; Szu et al.,
2021; Tuuli et al., 2012). The postpartum haemorrhage rates were also
similar between groups according to the three systematic reviews that
considered this outcome measure (Lemos et al., 2017; Menez-Orieux
et al., 2005; Szu et al., 2021).

Higher spontaneous vaginal birth rates seemed to be associatedwith
the delayed pushing group (Brancato et al., 2008; Lemos et al., 2017;
Menez-Orieux et al., 2005; Tuuli et al., 2012). One of the reviews per-
formed a subgroup analysis and concluded that the optimal delayed
pushing time to increase the spontaneous vaginal birth rate was 2 h
(Szu et al., 2021). The reviews by Di Mascio et al. (2020) and by Szu
et al. (2021) were considered to have a low risk of bias. They included
a randomised controlled trialwith themost extensive sample, involving
2414 women (Cahill et al., 2018). This randomised controlled trial and
one of the reviews (DiMascio et al., 2020) concluded there were no dif-
ferences in spontaneous vaginal birth rates between immediate pushing
and delayed pushing groups. However, Di Mascio et al.'s conclusions
regarding the spontaneous vaginal birth rates were questioned by
Simpson andWaring (2021), who, in linewith Szu et al. (2020), pointed
out that delayed pushing under 2 h could increase the spontaneous
vaginal birth probability.

In addition, mixed results were found regarding the instrumental
vaginal birth rates. Whilst five out of six systematic reviews did not
find differences between immediate pushing and delayed pushing
groups (Di Mascio et al., 2020; Lemos et al., 2017; Roberts et al., 2004;
Tuuli et al., 2012), the subgroup analyses developed by Szu et al.
(2021) revealed that up to 2 h of delayed pushing seemed to decrease
instrumental vaginal birth rates. Expectable implications of the differ-
ences in the instrumental vaginal birth rates would be reductions in
the perineal lacerations and episiotomy rates, not detected by the re-
views considering these amongst the outcome measures (Brancato
et al., 2008; Lemos et al., 2017; Menez-Orieux et al., 2005).

A reflection regarding medicalisation and humanisation of care is
necessary (Clesse et al., 2018). In recent decades and mainly in high-
income countries, there has been a substantial increase in the active
management of childbirth to initiate, accelerate, terminate, regulate,
or monitor the physiologic process, with the aim of improving labour
outcomes for women and neonates. Although some outcomes have
improved using medicalisation, interfering with the normal process of
labour without medical justification is questioned because it may also
have adverse effects on the woman and neonate (Romano and Lothian,
2008).

The results of this overview of systematic reviews could be
generalisable towomen receiving neuraxial analgesia during childbirth,
but not to those with physiological and non-interventional childbirth.

4.1. Limitations

Amongst the limitations of this overview of systematic reviews, we
detected five randomised controlled trials involving 2629 women that
had been included in all the systematic reviews. This high duplicity
index limited our possibilities of calculating a regression. Moreover,
the heterogeneity in delimiting delayed pushing in time frames stands
out. Some studies and reviews considered 1 h after complete dilation,
whilst others extended it to 3 h. Another limitation, present not only
in this but in most reviews, is that the outcome measures considered
by the systematic reviews included do not fully coincide or have been
expressed differently. The heterogeneity of techniques to administer
neuraxial analgesia, the inclusion of women with and without induced
labour and in different gestational ages should also be considered
(Kopas, 2014).

4.2. Implications for practice and research

The results of this overview of systematic reviews suggest that de-
layed pushing is desirable to favour an increase in the spontaneous vag-
inal birth rates and a decrease in the active pushing time. However, the
beginning of the pushing should not be postponed over 2 h because the
delayed pushing does not seem to imply benefits anymore after that
time. This recommendation alignswith the implications for practice de-
scribed by Brancato et al. (2008) and Szu et al. (2021). One aspect to
take into account is that delayed pushing does increase the duration of
second-stage labour, and available reviews excluded women with sig-
nificant medical complications, logic would likewise recommend im-
mediate pushing in situations when expeditious birth is indicated
(Kopas, 2014).

New randomised controlled trials are needed, using extensive and
homogeneous samples with comparable administrations of neuraxial
analgesia, in which the time frame to start delayed pushing is clearly
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established, differentiating women with and without induced labour,
and that include amongst their outcome measures all those relevant
to facilitate decision-making in clinical practice: total duration of the
second phase, duration of the active phase, mode of birth, including in-
strumentation rates and the modalities used, the risk of non-intact per-
ineum (due to episiotomy or perineal lacerations), postpartum
haemorrhage and fatigue. It would also be relevant to consider the me-
dium and long-term effects, including manifestations of pelvic floor
damage, incontinence, and dyspareunia.

5. Conclusion

This study shows that delayed pushing during the second stage of
labour produces at least the same maternal outcomes as immediate
pushing, although we note that delayed pushing produces an increase
in the duration of the second stage of labour, a shorter duration of the
active pushing and a tendency to increase spontaneous vaginal birth
and also to reduce the instrumental vaginal birth rates and fatigue
scores. This should be considered clinically.
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