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Abstract 
As women experience their partirution in health care facilities, they expect the best possible outcomes 

for them and their newborn, as interventions are supposed to be made accurately. Women in labour, are 
often directed to push as soon as the cervix reaches full dilation but this technique contradicts normal 
physiology. In contrast, when a woman is free to follow her instincts, by making spontaneous bearing down 
efforts, the time spending for pushing might be decreased and also urodynamic parameters after delivery 
are improved. In this second part of the effort made for detection of natural methods to assist delivery, it 
is presented an overview of the physiology of both the directed and the spontaneous pushing and a review 
of the literature suggesting that women in labour should be letting free to choose the labour technique 
that they prefer in terms of timing and type of the bearing down efforts. 

Introduction
It is a well-established fact that nowadays a re-

markable percentage of women globally, experience 
their parturition in health care facilities. In different 
parts of the world and sometimes in different cases 
in the same health centre, contrasts are met daily: 
some women are being provided with interventions 
they do not need and maybe in they are done in a 
wrong point of time, while others are not receiving 
the appropriate interventions in terms of time and 
situation. 

The scope of this second part of the article ”Natural 
Methods to Assist Delivery during the Second Stage 
of Labour” is to present the timing of pushing in 
terms of immediate or delayed pushing and the type 
of pushing including directed or spontaneous bear-
ing down efforts. This information has the potential 
to provide evidence for the best obstetrical practice 
and to give lines for a better parturition with the 
least possible complications, discomfort and pain 
for the mother.
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Type of pushing (directed vs spontaneous 
efforts)
It is a common method, during the second stage of 

labour, the obstetricians or the midwives who are in 
charge to manage the parturition of a woman, to give 
directions for how to push when a uterine contraction 
occurs. Directions are more often given as soon as a 
full cervical dilatation is observed1. When a uterine 
contraction begins, women are told to take a deep, 
cleansing breath, then to hold their breath as long 
and as hard is possible and to push towards their 
vagina2. The directed pushing effort is encouraged 
to be occurred with a closed- glottis breathing activ-
ity and its duration to be at least 10 seconds3,4, and 
women are told to repeat the whole procedure for 
two or three times per contraction. This technique 
is called the Valsalva Maneuver (VM). Nevertheless, 
there is not clear evidence for the effectiveness of this 
method, and even worst, second stage practices like 
this, might lead to adverse maternal outcomes, such 
as increased rates of caesarean sections, increased 
maternal fatigue, greater possibilities of perineal 
lacerations and therefore pelvic floor and sexual 
dysfunction and urinary or fecal incontinence1,5-8. 
This is mainly due to the enormous force which is 
produced by both the descending fetal head and 
the mother’s voluntary pushing effort and which 
is applied to the perineal tissue surrounding the 
fetal head, contributing to a great biomechanical 
misalignment1. Moreover, unfavorable neonatal out-
comes such as fetal deoxygenation, acidemia, more 
frequently observed abnormal heart rate patterns 
and delay in spontaneous recovery for fetal heart 
rate decelerations and low Apgar scores might also 
be presented2. The pathophysiologic explanation 
for the adverse neonatal outcomes is that when a 
pushing effort lasts for more than six seconds, ma-
ternal haemodynamic measurements are altered: the 
venous return to the heart is inhibited, the cardiac 
output, the blood pressure and therefore placenta 

blood perfusion decrease7, leading to a reduced blood 
flow and oxygen to the fetus.5,8

The physiology of the natural - spontaneous 
bearing down effort:
 During the second stage of labour, and specifically 

during a uterine contraction, breathing alters from 
an unconscious act to a voluntary and controlled 
operation, urged by the normal physiologic norms 
of parturition1. Furthermore, as the presenting part 
of the fetus descends during a contraction, a com-
pression occurs in both the bladder and the rectum, 
generating a reflex resulting to a strong urge to bear 
down, or ’push’. Therefore, the combination of invol-
untary intrauterine contractions and voluntary-but 
with a non-resisting willing- expulsive efforts, are 
mobilizing the respiratory, abdominal and perineal 
muscles. As a result, the fetus comes throughout the 
birth canal9. Many authors occupied with normal 
delivery, argue that leaving the woman in labour 
free to follow her own instincts for how and when 
to push, might prevent perineal tears and therefore 
making the possibility of pelvic or urineal dysfunc-
tion smaller10, as the spontaneous pushing allows a 
slower and controlled descent of the fetus, result-
ing to a gradual stretching of the perineal muscles. 
In addition, pushing when an irresistible urge is 
present, makes the pressure that is applied on the 
anterior vaginal wall, the cervical ligaments and to 
the connective tissue supporting the vaginal walls 
smaller, as it is not applied unless the fetus has al-
ready started to descend. 

The spontaneous bearing down efforts begin early 
in the second stage of labour, they have low ampli-
tude, they are not met in every uterine contraction, 
they vary in intensity11 , and as the fetus continues 
its descent through the birth canal, pushing efforts’ 
force is increasing progressively. In fact, the woman 
starts to push when the uterine contraction meets a 
threshold pressure of 30 mmHg5,12. When this thresh-
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old has been reached, the woman begins to push 
from a resting respiratory volume4, and she generally 
releases the air during the effort. Women push an 
average duration of 5 seconds and the pushing effort 
barely lasts more than 6 seconds. During the effort, 
women take several breaths for approximately 2 
seconds each, and push approximately 3 to 5 times 
per contraction. The 75% of the spontaneous bearing 
down efforts occur with an open-glottis12-13. Generally, 
when the women in labour are not given directions 
for their pushing efforts, a biphasic pattern of the 
bearing down efforts has been observed13. Through-
out the first phase, the fetus is descending passively, 
while in the second phase, as the fetal head reached 
the perineum, pushing efforts per contraction are 
increasing in terms of frequency and force13-14. This 
natural pattern, evokes the Ferguson’s reflex, where 
oxytocin release is increased, labour in naturally 
being augmented, and the bearing down efforts are 
more efficient and less stressful33.

Literature Review
In order to get clear wherever a directed or a 

spontaneous bearing down effort is more beneficial 
for both the mother and the neonate, several clini-
cal trials took place. A large Cochrane Analysis that 
occurred in 20171, included 8 trials (884 women- 
with or without epidural analgesia) and studied the 
outcomes of women grouped in two arms: the first 
included women who were left to follow their own 
instincts, without giving any specific direction for the 
pushing technique, while in the second arm, women 
were given directions for making the Valsalva Ma-
neuver, as it was described above, as soon as cervical 
dilatation had reached 10 cm. Despite the effort made, 
the authors couldn’t reach to an evidence-based 
conclusion, as the outcomes measured for both the 
mother and neonate, did not show statistical sig-
nificant difference between the two studied groups, 
in any of the outcomes comprised. The maternal 

outcomes included the duration of the second stage, 
the duration the women spent for pushing, the rates 
of spontaneous vaginal deliveries compared to both 
caesarean sections and instrumental vaginal deliver-
ies, the need for oxytocin augmentation, the possibil-
ity of episiotomy, third and fourth degree perineal 
lacerations, maternal fatigue and satisfaction. The 
neonatal outcomes included Apgar score below 
seven in the fifth minute and the possibility for the 
neonate to be transmitted to an intensive care unit. 
Nevertheless, when a sensitivity analysis was done, 
excluding a quasi-randomised trial, the total dura-
tion of the second stage of labour was statistically 
significant shorter – for approximately 17 minutes- 
in women in the directed pushing group (MD 17.62, 
95% CI 5.28-29.95, P<0.05), although the time spent 
pushing was statistically significant shorter – for 
15 minutes- in women in the spontaneous pushing 
group (MD -15.22, 95% CI -21.64—8.80).

A systematic review, run by Prins et al16 in 2011, 
included low-risk, healthy, nulliparous women pre-
senting in labour at term. None of the women par-
ticipating to the survey had used epidural analgesia 
for pain relief. The only disagreement with the 2017 
Analysis was the duration of the second stage of 
labour. In this study, the women who were given 
directions to use the Valsalva Maneuver, were expe-
rienced a 18,59 minutes shorter second stage (MD 
18.59; 95% CI 0.46–36.73), and when a sensitivity 
analysis was carried, excluding a small trial with a 
huge reduction in the second stage of labour, the 
mean difference was eliminated to 9.75 minutes 
(MD 9.75; 95% CI 2.43-17.06). However, the authors 
commented that this result carries uncertain clinical 
significance, as this reduction is not associated with 
any difference in instrumental vaginal deliveries 
or caesarean sections. The remaining outcomes 
studied were not statistically significant and they 
are presented in table 1. As a conclusion, it was 
suggested, that as certain recommendation cannot 
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be performed, every woman should be led free to 
choose her own pushing technique. 

Schaffer et al10, studied the urodynamic effects of 

the spontaneous vs the directed pushing efforts. The 
women who were participating to the survey were all 
nuliparus and they were grouped in the same groups 

Table 1. Synopsis of the articles concerning the type of pushing
Study-Authors- Year-
Eligible Women

Statistical Significant 
Outcomes

Non-Statistical 
Significant Outcomes

Authors’ Conclusion-
Suggestions

Cochrane Analysis 
Lemos et al1 2017
•	nulliparus or multiparus
•	 low risk
•	absence of intrapartal 

comblications
•	gestational age: 37 to 42 

weeks
•	vertex presentation
•	alive - single fetus
•	with or without epidural 

analgesia

None With sensitivity 
analysis:
•	Reduced duration of 

second stage in the directed 
group(MD 17.62, 95% CI 
5.28-29.95, P<0.05)

•	Reduced pushing time in 
the spontaneous group (MD 
-15.22, 95% CI -21.64—
8.80).

Maternal:
•	Second Stage Duration
•	Perineal Lacerations (3rd and 

4th degree)
•	Episiotomy
•	Pushing Duration
•	Oxytocin augmentation
•	Spontaneous Vaginal Delivery
•	Instrumental Vaginal Delivery
•	Caesarean Section
•	Fatigue after Delivery
•	Maternal Satisfaction
•	Urinary Incontinence
•	Detrusor Overactivity
Neonatal
•	Admission to neonatal 

intensive care
•	five- minute Apgar score less 

than seven
•	Low umbilical cord blood pH
•	Delivery room resusciation

It is impossible to reach a 
conclusive result, as there was 
no clear evidence supporting 
the beneficial effects for either 
the directed or the spontaneous 
pushing. 
Authors suggested that women 
should be encouraged to bear 
down according to their comfort 
and preference.

Systematic Review Prins 
et al16 2011
•	nulliparus 
•	healthy- low risk- 

without comblications
•	gestational age > 36 

weeks
•	without epidural 

analgesia

Maternal
•	Reduced duration of 

second stage in the directed 
group(MD 18.59, 95% CI 
0.46-36.73)

•	With sensitivity analysis: 
•	9.75; 95% CI 2.43-17.06

Maternal
•	Instrumental Vaginal Delivery
•	Caesarean Section
•	Episiotomy
•	Perineal Repair
•	Perinal tears
•	Maternal Satisfaction
Neonatal
•	five- minute Apgar score less 

than seven
•	mean umbilical artery pH
•	mean umbilical vein pH
•	umbilical artery pH <7.20
•	need for resuscitation
•	admission to neonatal 

intensive care

The existing data do not support 
the use of the Valsalva Maneuver 
as routine technique, but sample 
sizes are small, in order to be 
conclusively curtain. 
Spontaneous pushing might 
be a good practice, but women 
should choose their own pushing 
technique.
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Study-Authors- Year-
Eligible Women

Statistical Significant 
Outcomes

Non-Statistical 
Significant Outcomes

Authors’ Conclusion-
Suggestions

Randomized Clinical 
Trial Schaffer et al10 
2005
•	Nulliparus
•	Spontaneous Active 

Labour
•	Uncomblicated 

Pregnancies
•	gestational age: 36 to 41 

weeks
•	cephalic presentation

Maternal
•	First urge to push was 

decreased in the coached 
group (MD -41.5, P=0.025)

•	Bladder Capacity was 
decreased in the coached 
group (MD – 54.6, P=0.051)

Maternal
•	duration of the second stage
•	  oxytocin augmentation
•	epidural analgesia
•	episiotomy 
•	Third and fourth degree 

perineal lacerations 
•	 instrumental vaginal delivery
•	maximum urethral closure 

pressure 
•	functional urethral length 

maximum flow rate dectrusor 
pressure at peak flow 

•	dectrusor overactivity 
•	urodynamic stress 

incontinence 
•	positive Valsalva leak point 

pressure
Neonatal: Macrosomia

Coached bearing down efforts 
carry harmful effects for the pelvic 
and urodynamic function of the 
mother and it should be avoided, 
unless specific are present. 

Randomized Clinical 
Trial Bloom et al17 2006
•	Nulliparus
•	Spontaneous Active 

Labour
•	Uncomblicated 

Pregnancies
•	gestational age: 36 to 41 

weeks
•	cephalic presentation

Maternal
•	Reduction to second stage 

duration for 13 minutes ( 
P=0.014) in the coached 
group

•	The possibility of 
meconium-stained amniotic 
fluid was increased in the 
coached group (P=0.028).

Maternal
•	prolonged second stage of 

labour
•	episiotomy 
•	perineal lacerations
•	Spontaneous vaginal delivery 
•	 instrumental vaginal delivery
•	Caesarean Section
Neonatal
•	5-min Apgar score 7 or less
•	Umbilical artery pH
•	Delivery room resuscitation
•	Chorioamnionitis
•	NICU admission

Neither the coached nor the un-
coached pushing efforts can be 
suggested as superior. 

Randomized Clinical 
Trial Yildimir et al20 
2008
•	nulliparus
•	Low risk- without 

complications
•	healthy single fetus 

(EFW 2500-3999 g)
•	vertex presentation

Maternal

•	The duration of the second 
stage of labor was shorter 
in the spontaneous pushing 
group (MD -9.3, P=0.045)

•	The duration of the 
expulsion phase was 
shorter in the spontaneous 
pushing group (MD -5.2, 
P=0.001) 

Maternal
•	oxytocin augmentation
•	episiotomy
•	perineal tears
•	postpartum hemorrhage
Neonatal
•	Nonreassuring fetal 

surveillance pattern
•	umbilical artery ph <7.2

Spontaneous Pushing should be 
encouraged, as it can short the 
duration of the second stage of 
labour and the expulsion phase. 
Neonatal outcomes, maternal 
satisfaction and effectiveness are 
also improved with this technique.

Table 1. Synopsis of the articles concerning the type of pushing (condinued)
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Study-Authors- Year-
Eligible Women

Statistical Significant 
Outcomes

Non-Statistical 
Significant Outcomes

Authors’ Conclusion-
Suggestions

•	gestational age: 38 to 42 
weeks

•	without epidural 
analgesia

•	maternal satisfaction was 
higher in the spontaneous 
pushing group (P<0.01)

Neonatal
•	Higher Apgar Scores in 

1st minute were observed 
in neonates in the 
spontaneous pushing group 
(MD 0.6, P=0.001

•	umbilical cord arterial Po2 
and Pco2 levels

•	Apgar score in the 5th minute

Table 1. Synopsis of the articles concerning the type of pushing (condinued)

as in the Cochrane Analysis, although the authots 
used to call the directed pushing as ‘coached’ and 
the spontaneous pushing efforts as ‘un-coached’. The 
conclusions concerning the duration of the second 
stage, the need for oxytocin augmentation, episioto-
mies, third, fourth degree perineal lacerations and 
instrumental vaginal deliveries rates were aligned 
with the study discussed above; they couldn’t find a 
relation with the type of pushing. However, as they 
run urodynamic tests three months postpartum, they 
concluded that first urge to void (MD -41.5, P=0.025) 
and the bladder capacity (MD – 54.6, P=0.051) were 
decreased in the coached group. The coached push-
ing efforts had not clear relation with the maximum 
urethral closure pressure (P=0.264), the functional 
urethral length (P=0.548), the maximum flow rate 
(P=0.231), dectrusor pressure at peak flow (P=0.104), 
dectrusor overactivity (P=0.170), urodynamic stress 
incontinence (P=0.443), and the positive Valsalva leak 
point pressure (P=0.072). The authors concluded that 
the coaching during the second stage of labour, carries 
adverse effects for the pelvic and urodynamic func-
tion of the mother and therefore should be avoided, 
unless specific indications - concerning either the 
mother i.e. prolonged second stage or the fetus i.e. 
nonreassuring fetal heart rate patterns - are present. 

Bloom et al16, run a similar survey with Schaffer et 
al, but they were focused in the obstetrical outcomes 

and their association with the type of pushing. They 
concluded that the second stage of labour was 13 
minutes shorter (P=0.014) in women who were ex-
perienced coached pushing. Perry et al18 suggested 
that this reduction in the second stage’s duration is 
due to the increased intrauterine pressure for about 
62% when the Valsalva Maneuver is applied, during 
the uterine contraction, compared to the intrauterine 
pressure when a contraction occurs, without any ac-
tion from the mother19. Another statistically significant 
result, but with uncertain clinical importance, is that 
in the group that the Valsalva Maneuver was followed, 
the incidence of meconium-stained amniotic fluid 
was approximately twice as high in the group where 
the natural pushing efforts were followed (P=0.028). 
Although, as it is mentioned above, this can’t be evalu-
ated, as this situation was mainly diagnosed during 
the first stage of labour and it was not aligned with 
any harmful consequence for the fetal-neonatal health. 
The other studied outcomes (prolonged second stage 
of labour- exceeding 2 hours in women without epi-
dural analgesia or exceeding 3 hours in women with 
epidural analgesia, route of delivery- spontaneous 
vaginal delivery, instrumental vaginal delivery or 
caesarean section, episiotomy rates, chorioamnionitis 
rates and the need for epidural analgesia or oxytocin 
augmentation) were not statistically significant. The 
authors concluded that there are neither benefits nor 
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harmful effects – at least short-term- for both the 
mother and fetus, concerning the type of pushing 
during the second stage of labour, and therefore a 
conclusive sentence cannot be suggested. 

Yildimir et al20, run a clinical trial in 2008 and 
their results are quite interesting, as they are partly 
in disagreement with the vast majority of the litera-
ture since today. They found that the duration of the 
second stage (MD -9.3, P=0.045) such as the dura-
tion of the expulsion phase (MD -5.2, P=0.001) ware 
statistically significant shorter in women who were 
randomized to the spontaneous pushing technique. 
In addition, the neonates in this group were more 
likely to have higher Apgar scores in the first minute 
(MD 0.6, P=0.001) and their mothers were noted 
that they were more satisfied with their childbirth 
(P<0.01). The non-statistical significant outcomes 
are summarized in Table 1. One possible reason for 
this misalignment with the existing literature is that 
women were not push immediately, but they begun 
their pushing efforts as long as the fetal head was 
visible in the introitus. 

In Table 1, the results from the studies discussed 
above are summarized. Furthermore, some outcomes 
which have not been discussed in the text for room’s 
sake are also presented in the table. 

Timing of pushing (immediate vs delayed)
Another technique which has been established in 

medical daily routine during labour, is to encourage 
the woman to push as soon as the cervix reaches the 
10 cm dilatation, regardless the station of the fetal 
presenting part, and this technique is called ‘’the 
immediate pushing technique’’8,21. However, there 
is evidence supporting that the strong urge to push 
might be present after or even before the observa-
tion of the full cervical dilatation35. 

Nowadays, more and more women are choosing 
epidural analgesia for pain relief during labour2. 
However, this analgesia method carries some disad-

vantages, such as an increased duration of the second 
stage, resulting to increased rates of instrumental 
vaginal delivery23. Pathophysiologically, this situation 
occurs, because epidural analgesia blocks sensory 
and motor nerves, the perineal muscles are relaxed, 
the fetal head delays or fails to rotate internally, the 
mother feels a weak urge to push and her efforts are 
less efficient, as the bearing down reflex is abated24-25. 

In order to eliminate the adverse effects of epi-
dural analgesia, Maresh et al26 firstly suggested the 
‘’Laboring Down’’ technique. When a woman follows 
the laboring down technique, she does not begin to 
push, unless she feels an irresistible urge to push, 
the fetal head is being visualized in the vaginal 
introtius, or a specific period of time passes, count-
ing from the moment when the full cervix dilation 
has been observed25. Many authors argue that this 
technique is beneficial, especially in women who are 
experiencing their partition with epidural analgesia, 
as the pushing efforts are more efficient, due to the 
spontaneous descent and rotation of the fetal head, 
leading to better positioned fetus in the birth canal27. 
As a result, instrumental vaginal delivery rates and 
maternal fatigue are decreased28-29. In addition, 
in the existing literature there are many articles 
and surveys claiming that laboring down may also 
protect the pelvic floor8, and one of the indicating 
factors is the possible reduction in the necessity of 
an instrumental vaginal delivery35. Moreover, the 
fetus might also benefits from the delayed pushing 
method, as the duration of pushing declines; blood 
flow towards the placenta does not diminish, re-
sulting to better oxygenation levels and therefore a 
dip in abnormal fetal heart rate patterns37. Finally, 
according to Fraser et al7, the women that have the 
greatest benefits from adopting the delayed pushing 
technique are those whose fetuses are in a high or 
a transverse position. 

Nevertheless, in the existing literature encom-
passed with the benefits and the possible negative 
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effects of the delayed pushing technique, couldn’t 
reach to a conclusive result that is able to recommend 
a uniform practice for the timing of pushing. The 
articles and trials with the greater quality regarding 
their methodology and their interesting outcomes 
are discussing below and their outcomes are sum-
marized in Table 2.

Lemos et al1, in their large Cochrane Analysis, 
studied also the timing of pushing and they grouped 
the women in two arms: the former included women 
who were following the classic immediate push-
ing technique and the latter included women who 
were following the delayed pushing technique. The 
conclusions were quite interesting: they found a 
statistical significant increase in the duration of 
the second stage of labour in the delayed pushing 
group, when both nulliparus and multiparus women 
were studied (MD 56.40, 95% CI 42.05 to 70.76). 
This difference was also statistical significant when 
women were sub-grouped by parity: the second 
stage was 56.12 (MD 56.12, 95% CI 39.29 to 72.96) 
and 38.80 (MD 38.80, 95% CI 29.16 to 48.44) min-
utes longer in nulliparus and multiparus women 
respectively. Interestingly, the duration of the active 
second stage, defined as the time spent for pushing, 
was statistical significant shorter in women in the 
group where the delayed pushing technique was 
followed. When both nulliparus and multiparus 
women were studied the mean reduction was 19.05 
minutes (MD -19.05, 95% CI -32.27 - -5.83). The 
reduction of pushing duration was larger in nul-
liparus women compared to multiparus, although 
the difference remained statistical significant. The 
active second stage was 21.30 (MD -21.30, 95% 
CI -36.87 to -5.73) and 11.35 (MD -11.35, 95% CI 
-18.19 to – 4.51) minutes shorter in nulliparus and 
multiparus women respectively. In addition, there 
was also a slight increase in spontaneous vaginal 
delivery rates in the latter group (RR 1.07, 95% CI 
1.03 to 1.11) and there was no difference in nullipa-

rus or multiparus women. However, the caesarean 
section rates (RR 0.83, 95% CI 0.65 to 1.05) and the 
instrumental vaginal delivery rates (RR 0.89, 95% 
CI 0.74 to 1.07) were not statistical significant dif-
ferent between the two studied groups. Despite the 
limited duration that women had to push, when the 
delayed approach was followed, fatigue and satisfac-
tion after delivery did not differ between the two 
groups. In addition, perineal lacerations (3rd and 
4th degree), episiotomy rates or need for oxytocin 
augmentation were not statistical significant dif-
ferent between the groups. As far as the neonatal 
outcomes are concerned, the risk of a low umbilical 
cord blood pH was higher with the use of delayed 
compared to immediate pushing (RR 2.24, 95% CI 
1.37 to 3.68). Low umbilical pH was defined as pH 
lower than 7.10 concerning the umbilical artery and 
pH lower than 7.15 concerning the umbilical vein. 
Apgar scores, admission to neonatal intensive care 
units, or need for resuscitation in the delivery room 
were not statistical significant different between 
the groups. When the care costs were analyzed, the 
intrapartum care cost for a woman using the delayed 
approach was increased by $68.22. Nevertheless, 
the postnatal care costs were not different between 
the two groups. The authors came to conclusion 
supporting the opinion, that as a certain, evidence-
based conclusion cannot be made, the method that 
will be used should be chosen according to woman’s 
preference and clinical status. The results of the 
study are summarized in Table 2.

Tuuli et al31, also ran a meta- analysis and one 
significant outcome was that they found an increase 
in spontaneous vaginal delivery rate in the group 
following the delayed pushing technique compared 
to the group adopting the immediate pushing method 
(61.5% compared with 56.9%, pooled RR 1.09, 95% 
CI 1.03–1.15). Interestingly, when this outcome was 
analyzed in two sup-groups regarding the quality of 
the trials, this difference was only statistically sig-
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Table 2. Synopsis of the articles concerning the timing of pushing
Study-Authors- Year-
Eligible Women

Statistical Significant 
Outcomes

Non-Statistical 
Significant Outcomes

Authors’ Conclusion-
Suggestions

Cochrane Analysis Lemos 
et al1 2017
•	nulliparus or multiparus
•	age 17 to 42 years old
•	 low risk
•	absence of intrapartal 

complications
•	gestational age: 37 to 42 

weeks
•	vertex presentation
•	alive - single fetus
•	with epidural analgesia

Maternal:
•	Increased duration of the second 

stage of labour in the delayed 
pushing group
∗both nulliparus and multiparus 
(MD 56.40, 95% CI 42.05 to 
70.76). 
*nulliparus (MD 56.12, 95% CI 
39.29 to 72.96) 
*multiparus (MD 38.80, 95% CI 
29.16 to 48.44)

•	Decreased duration of active 
second stage, delayed pushing 
group.
*both nulliparus and multiparus 
(MD -19.05, 95% CI -32.27 - 
-5.83). 
 *nulliparus(MD -21.30, 95% CI 
-36.87 to -5.73)
* multiparus (MD -11.35, 95% CI 
-18.19 to – 4.51) 

•	Increased spontaneous vaginal 
delivery rates in the delayed 
pushing group (RR 1.07, 95% CI 
1.03 to 1.11)

Neonatal
•	Higher risk of a low umbilical 

cord blood pH in delayed 
pushing group (RR 2.24, 95% CI 
1.37 to 3.68)

Costs
•	Increased intrapartum cost 

($68.22) for women in the 
delayed pushing group

Maternal:
•	Perineal Lacerations  

(3rd and 4th degree)
•	Episiotomy
•	Oxytocin augmentation
•	Instrumental Vaginal Delivery
•	Rotational/ midpelvic/ posterior 

forceps
•	Caesarean Section
•	Postpartum hemorrhage 
•	Fatigue after Delivery
•	Maternal Satisfaction
•	Fecal Incontinence
•	Dyspareunia
Neonatal
•	Admission to neonatal intensive 

care
•	five- minute Apgar score less 

than seven
•	Delivery room resuscitation
Costs
•	pospartum costs

In absence of strong evidence 
supporting either the delayed 
or the immediate pushing 
technique, the method 
that will be used should be 
chosen according to woman’s 
preference and clinical status. 

Meta- Analysis  
Tuuli et al31 2012 
Waiting time: 60 to 180 
minutes
•	nulliparus or multiparus
•	with epidural analgesia

Maternal:  
In the delayed group
•	Higher spontaneous vaginal 

delivery rate (RR 1.09, 95% CI 
1.03–1.15).

•	Decreased instrumental vaginal 
delivery rates (primiparus:  
RR 0.89 95% CI 0.81– 0.98)

•	Increased overall duration of 
labour (MD: 56.92 minutes, 95% 
CI 42.19–71.64)

Maternal:
•	caesarean section
•	 instrumental vaginal delivery 

(primiparus+multiparus)
•	perineal lacerations
•	perineal trauma
•	postpartum hemorrhage
•	maternal fatigue 
•	maternal satisfaction

Due to the major uncertainty 
regarding the effects of the 
delayed pushing technique, 
well-organized trials have to be 
done so as a conclusive result 
can be made.
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Study-Authors- Year-
Eligible Women

Statistical Significant 
Outcomes

Non-Statistical 
Significant Outcomes

Authors’ Conclusion-
Suggestions

•	Decreased active duration 
of the second stage 
*primiparus+multiparus: MD 
-21.98 minutes, 95% CI -31.29 
to -12.68). 
*primiparus: MD:-25.23 
minutes, 95% CI -33.85 to 
-16.62
*multiparous: MD:-11.10 
minutes, 95% CI -18.10 to -4.18

•	Increased risk for maternal 
fever (RR 1.88, 95% CI 1.31–
2.71)

Neonatal
•	cord pH
•	cord gases
•	Apgar scores
•	admission to NCU 
•	neonatal sepsis

Meta-analysis 
Brancato et al22 2007 
Waiting time: up to 60 
minutes
•	nulliparus or multiparus
•	absence of intrapartal 

complications or 
maternal existing 
disorders

•	gestational age: full term
•	spontaneous or induced 

labour
•	alive - single fetus
•	with epidural analgesia

Maternal: 
In the delay group
•	Increased possibility of 

spontaneous vaginal birth (RR: 
1.08; CI: 1.01-1.15)

•	Decreased risk of instrumental 
delivery (RR: 0.77; CI: 0.71-
0.85),

•	Decreased time spent pushing 
during second stage (MD: 
− 0.19 hours; CI: − 0.27 to − 
0.12).

Maternal:
•	Caesarean Sections
•	Episiotomies
•	Perineal Lacerations

The delayed pushing 
technique is beneficial for the 
mother and it is suggested 
that healthy women in labour, 
with lack of any complication 
and with epidural analgesia 
should be encouraged to push 
when they feel the urge. 

Randomized Clinical 
Trial Fitzpatrick et al32 
2002 Waiting time:  
60 min
•	absence of intrapartal 

complications or 
maternal existing 
disorders

•	gestational age: 37 to 42 
weeks

•	spontaneous or induced 
labour

•	cephalic presentation
•	alive - single fetus
•	with epidural analgesia

Maternal: 
In the delayed pushing group
•	Increased overall duration 

of labour (427 vs 480 min, 
P=0.005)

•	Increased duration of the 
second stage of labour (60 vs 
120 min, P<0.001)

•	Increased duration of oxytocin 
administration (199 vs 281 
min, P=0.05)

Maternal:
•	Duration of pushing
•	Instrumental vaginal delivery 

rate
•	Caesarean Section rate
•	Episiotomy 
•	2nd -3rd degree perineal 

lacerations
•	Dyspareunia
•	Postpartum bowel function
•	Patient satisfaction
Neonatal
•	Admission to neonatal 

intensive care
•	Median cord pH

Adopting the delayed pushing 
technique does not benefit 
neither the mother nor the 
neonate and there is not a 
strong evidence suggesting 
the establishment of this 
method in medical daily 
routine. 

Table 2. Synopsis of the articles concerning the timing of pushing (condinued)
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Study-Authors- Year-
Eligible Women

Statistical Significant 
Outcomes

Non-Statistical 
Significant Outcomes

Authors’ Conclusion-
Suggestions

Retrospective cohort 
study Frey et al33 
2012 Waiting time: 60 
minutes or more
•	nulliparous or 

multiparous
•	absence of intrapartal 

complications, existing 
maternal disorders or 
fetal abnormalities

•	gestational age: full term
•	alive - single fetus
•	with or without epidural 

analgesia

Maternal:
•	In the delayed group 
•	Decreased rates of spontaneous 

vaginal delivery (aOR: 0.54, 
95%, CI: 0.42 to 0.68, p < 0.01)*

•	Increased rates of cesarean 
birth (3.2% vs 1.4%, aOR 2.27, 
95% CI 1.28 to 4.02, p ¼ 0.01)*

•	Increased rates of operative 
vaginal delivery (19.3% vs 
12.0%, aOR 1.75, 95% CI 1.36 
to 2.24, p < 0.01).*

•	Increased risk for maternal 
fever (10.9% vs 6.0%, aOR 
1.77, 95% CI 1.28 to 2.46, p < 
0.01) 

•	Decreased risk for PostPartum 
Hemorrhage (PPH 0.6% vs 
2.0%, aOR 0.31, 95% CI 0.10 to 
0.97, p ¼ 0.03).

•	Increased duration of second 
stage of labour (MD 129 min vs 
22 min, p<0.01)

•	Decreased duration of active 
second stage (MD 26 min vs 10 
min, p<0.01)
*when both nulliparous and 
muliparous were stratified

Neonatal
•	Increased possibility of 

umbilical artery pH <7.2 
for infants born by mothers 
adopting the delayed pushing 
technique (0.6% vs 2.0%, aOR 
0.31, 95% CI 0.10 to 0.97, p = 
0.03).

Maternal:
•	No difference of the mode of 

delivery in nulliparous women
•	Medication to treat PPH
•	Need for blood transfusion
•	Rates of retained placenta
•	Shoulder dystocia
Neonatal
•	Admission to NCU
•	Need for high-acuity nursery 

admission
•	Apgar scores

The delayed pushing 
technique carries negative 
effects for both the mother 
and fetus and should 
not be encouraged. The 
indicating factor for this is 
the prolonged second stage 
of labour. However, due to 
the limitations of the study, 
further research is required 
in order to reach in more 
curtain conclusions

Multicentre Randomized 
Trial Cahill et al34 2018 
Waiting Time: 60 min
•	nulliparous
•	gestational age: >37 

weeks
•	single fetus, without any 

anomaly
•	 low risk
•	with epidural analgesia

Maternal: 
Ιn the immediate pushing 
group:
•	Decreased duration of the 

second stage of labor (MD: 
−31.8 minutes [95% CI, −36.7 
to −26.9 minutes], P < .001).

•	Increased duration of active 
pushing (MD: 9.2 minutes 
[95% CI, 5.8 to 12.6 minutes], 
P < .001).

Maternal:
•	Spontaneous vaginal delivery
•	Caesarean Delivery
•	Instrumental Vaginal Delivery
•	Indications for any type of 

operational delivery
•	Endometritis
•	Perineal lacerations
•	maternal satisfaction
•	estimated blood loss
•	need for transfusion

Table 2. Synopsis of the articles concerning the timing of pushing (condinued)
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Study-Authors- Year-
Eligible Women

Statistical Significant 
Outcomes

Non-Statistical 
Significant Outcomes

Authors’ Conclusion-
Suggestions

•	Decreased possibility of 
postpartum hemorrhage (AD: 
−1.7% [95% CI, −3.1% to 
−0.4%]; RR, 0.6 [95% CI, 0.3 to 
0.9], P = .03)

•	Decreased possibility of 
chorioamnionitis (AD:, −2.5% 
[95% CI, −4.6% to −0.3%]; R, 
0.70 [95% CI, 0.66 to0.90], P 
= .005).

•	Higher risk for 3rd and 4th 
degree perineal lacerations

Neonatal
•	Acidemia (AD: −0.4% [95% CI, 
−1.2% to 0.4%]; RR, 0.7 [95% 
CI 0.5 to 0.9]) 

•	Sepsis (AD: −1.2% [95% CI, 
−2.8% to 0.3%]; RR, 0.7 [95% 
CI, 0.6 to 0.9).

Neonatal
•	Neonatal morbidity
•	Shoulder dystocia
•	admission to NCU

The adoption of the delayed 
pushing technique in women 
with epidural analgesia 
prolongs the second stage 
of labour, carrying negative 
impacts for both the mother 
and fetus, without any effect 
in spontaneous vaginal 
delivery rates. Therefore, it 
should not be recommended. 

nificant in trials with small numbers of participants 
and low quality of methodology ( ‘’high quality’’: 
59.0% compared with 54.9%, pooled RR 1.07, 95% 
CI 0.98–1.26 vs ‘’low quality’’: 81.0% compared 
with 71.0%, pooled RR 1.13, 95% CI 1.02–1.24) . 
In addition, this difference remained statistically 
significant when the women were sub-grouped by 
parity and all the trials were included. However, 
caesarean and instrumental vaginal delivery rates 
were the same among the studied groups when both 
primiparus and multiparus women were analyzed. 
When the analysis stratified only the primiparus 
women, a statistical significant decrease in instru-
mental vaginal delivery rate was recorded ( RR 
0.89, 95% CI 0.81– 0.98). Concerning the duration 
of labour, outcomes were in line with the Cochrane 
Analysis’ results: The overall duration of labour 
was increased by 57 minutes in the delayed group 
MD: 56.92 minutes, 95% CI 42.19–71.64) and this 
difference showed a remarkably extend in the sub-
group of the primiparous women compared to 

multiparus (MD:-25.23 minutes, 95% CI -33.85 to 
-16.62 compared with MD:-11.10 minutes, 95% CI 
-18.10 to -4.18). Nevertheless, time spending for 
pushing, was statistically significant decreased by 20 
minutes in the women adopting the delayed pushing 
technique (MD -21.98 minutes, 95% CI -31.29 to 
-12.68). Moreover, a difference of maternal outcomes 
regarding to the perineal lacerations, postpartum 
hemorrhage, fatigue and satisfaction and neonatal 
outcomes regarding cord pH or cord gases, Apgar 
scores, need for admission to NCU or neonatal sepsis, 
was absent among the two studied groups. Despite 
the absence of a statistical significant difference 
for neonatal outcomes, was recorded a tendency 
for worse neonatal image, when the two larger 
trials were stratified. Finally, women following the 
delayed pushing technique were twice more likely 
to present fever (RR 1.88, 95% CI 1.31–2.71) and 
this possibility was aligned with the time of delay 
(the longer the pushing efforts were delayed, the 
more likely the presence of fever). Brancato et al51 

Table 2. Synopsis of the articles concerning the timing of pushing (condinued)
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in their meta-analysis which took place in 2007, 
came to an agreement with the outcomes of Tuuli’s 
analysis. The results of the two meta-analyses are 
summarized in Table 2. The outcome concerning 
the reduction in the instrumental vaginal deliveries, 
has been criticized by several subsequent articles, 
claiming that in these trials the percentage of the 
usage of instruments for delivery were considerably 
higher in both the arms of the studies than in the 
current daily medical routine and therefore this 
results requires redefining28.

Fitzpatrick’s trial3 which has been considered 
as ‘’high quality’’ by the Cochrane Analysis, had 
concluded to some interesting results which are 
presented below. The overall duration of labour was 
increased by 53 minutes for the women included 
in the delayed pushing group and this difference 
is statistically significant. However, the duration of 
pushing did not differ among the two groups and 
this contradicts the Cochrane Analysis’ results. Ad-
ditionally, no difference concerning instrumental 
delivery rate, perineal lacerations, perineal pain, 
episiotomies rate, maternal satisfaction and post-
partum bowel function, was recorded. Finally, no one 
of the neonatal outcomes studied, were statistically 
significant different in the two groups. 	

Conversely, two more recent trials (Frey et al33 
and Cahill et al34) concluded that the delayed push-
ing method carries negative impacts for both the 
mother and fetus. Frey’s trial has several limita-
tions such as the retrospective design of the study, 
the major difference in the numbers of women 
included in the two arms of the study (delayed 
pushing: 471 women vs immediate pushing: 4819 
women) and the different baseline characteris-
tics of the participants. However, their results are 
quite interesting and they are presented in Table 
2. Cahill’s trial is randomized, with large sample of 
participants and its methodology was designed with 
high quality standards. The authors found that the 

possibility of a spontaneous vaginal delivery were 
not different in women adopting the immediate or 
the delayed pushing technique (85.9%vs 86.5%, 
respectively). When the immediate pushing tech-
nique was followed, the duration of the second stage 
was increased (MD: −31.8 minutes [95% CI, −36.7 
to −26.9 minutes], P < .001), although the active 
second stage was decreased in duration (MD, 9.2 
minutes [95% CI, 5.8 to 12.6 minutes], P < .001). 
The women who adopted the immediate pushing 
technique were less likely to present postpartum 
hemorrhage (absolute difference, −1.7% [95% CI, 
−3.1% to −0.4%]; RR, 0.6 [95% CI, 0.3 to 0.9], P = 
.03), and chorioamnionitis (absolute difference, 
−2.5% [95% CI, −4.6% to −0.3%]; RR, 0.70 [95% 
CI, 0.66 to0.90], P = .005), although the difference 
for endometritis was not statistically significant. 
Despite the equivalent rates of perineal lacerations 
among the two arms of the study, women following 
the immediate pushing technique were more likely 
to have a third and fourth degree perineal lacera-
tion (absolute difference, 0.9% [95% CI, −0.8% to 
2.6%]; RR, 1.2 [95% CI, 1.0 to 1.4], P = .02). Regard-
ing the neonatal outcomes, there was not recorded 
any difference in neonatal morbidity between the 
two groups. However, neonates whose mother had 
followed the delayed pushing technique, were in 
higher risk for academia (absolute difference, −0.4% 
[95% CI, −1.2% to 0.4%]; RR, 0.7 [95% CI 0.5 to 
0.9]) and sepsis (absolute difference: −1.2% [95% 
CI, −2.8% to 0.3%]; RR, 0.7 [95% CI, 0.6 to 0.9). 
The results of the study are summarized in Table 
2. It is important to be mentioned that the trial was 
only completed by 75%, due to concerns regarding 
the higher possibility of maternal morbidity and 
postpartum hemorrhage for women adopting the 
delayed pushing technique.

Conclusion
Taking into account all the information men-
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tioned above, it is clearly noticed that a conclusive 
result which allows a worldwide practice concern-
ing the optimal type or the ideal timing of the 
onset of pushing efforts, is hard to be obtained. 
Concerning the type of pushing, controversies 
are met in the worldwide literature, resulting a 
confusion between the obstetric community about 
which method is best for both the mother and the 
baby. When the timing of pushing is concerned, the 
two latest trials stands against the uniform estab-
lishment of the delayed pushing technique, while 
some trials that took place in the first decade of 
the millennium argued that this technique is more 
than beneficial for women with epidural analgesia. 
As a certain recommendation is impossible, we 
embraced the opinion of Lemos et al1, suggesting 
that the decision of technique for both the timing 
and the type that will be followed in labour should 
be made according to women’s preference and 
clinical status.
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