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Abstract
Introduction and hypothesis This study was conducted to
evaluate the effects of an alternative model of birth (AMB)
on the incidence of assisted vaginal delivery (AVD) and
perineal trauma (PT).
Methods One hundred ninety-nine women with epidural
anesthesia were randomized to a traditional model of birth
(TMB) (n096) or AMB (n0103). Women in TMB pushed
immediately after complete dilatation and delivered in lithot-
omy position. In AMB, women followed a postural changes

protocol while they delayed pushing and used a specific lateral
position for delivery.
Results AMB was associated with a significant reduction in
AVD compared with TMB (19.8% vs 42.1%, p<0.001).
TMB was strongly associated with AVD (OR04.49; p<
0.05), which, in turn, was significantly associated with
nulliparity (OR05.52; p<0.005) and fetal head unengaged
at full dilatation (OR05.35; p<0.05). AMB significantly
increased the intact perineum rate compared with TMB
(40.3% vs 12.2%, p<0.001). Episiotomy rate was signifi-
cantly reduced in AMB (21.0% vs 51.4%, p<0.001).
Conclusion A combination of postural changes during the
passive expulsive phase of labor and lateral position during
active pushing time is associated with reductions in AVD
and PT.

Keywords Assisted vaginal delivery . Delivery . Delayed
pushing . Episiotomy . Perineal trauma . Second stage of labor

Introduction

The routine use of the supine position in labor was intro-
duced in the Western world without evidence of its advan-
tage over other positions. The benefits of maternal
movement and positioning to facilitate labor progress have
been discussed in the literature for decades. However, routine
interventions, such as amniotomy, induction, fetal monitoring,
and epidural anesthesia, have made maternal movement and
positioning a challenge and the majority of women deliver in
the supine position.

Epidural anesthesia has been associated with an increased
risk of assisted vaginal delivery (AVD) [1], which also
increases the risk of maternal vaginal/perineal trauma (PT)
[2] and may result in urinary, bowel, and sexual dysfunction
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[3, 4]. The mechanisms of such associations are multifactorial
and have not been clearly elucidated. It has been hypothesized
that the inhibition of the bearing down reflex or the absence of
motor control in the lower body, and the subsequent maternal
immobility, may contribute to an increase in AVD. It has also
been demonstrated that epidural anesthesia is significantly
associated with an increase in fetal occiput posterior position
at delivery [5].

Since mobile epidurals result in a reduced instrumental
vaginal delivery rate [6], several trials have assessed the
effects of ambulation or upright positions during labor. A
recent meta-analysis showed no effect of walking or upright
position during the first stage of labor on the mode of
delivery [7]. However, maternal mobility during the second
stage of labor has had little attention, although it is known
that there are postures that significantly expand female
pelvic bony dimensions [8], may reduce the incidence of
instrumental delivery [9], or increase the intact perineum
rate [10, 11].

On the other hand, recent studies have shown that the
activity of abdominal muscles varies depending on the pos-
ture of the spinal–pelvic curvature [12–14] and, therefore,
maternal lumbopelvic biomechanics may have an effect on
the expulsive forces during the push. However, this has
never been explored. In fact, apart from delayed pushing
[15], there is a lack of alternatives during the second stage of
labor in women choosing epidural anesthesia.

We hypothesize that a model of birth with epidural anes-
thesia which combines postural changes during the passive
phase of the second stage of labor and the modified lateral
Gasquet position during active pushing time will (a) reduce
the rate of AVD, (b) reduce the rate of PT, and (c) not incur
any negative effects on fetal well-being.

Materials and methods

This is a randomized clinical trial conducted at a large
public university hospital in Madrid, Spain. The study was
approved by the institutional ethics committee, followed the
ethical guidelines of the Declaration of Helsinki, and all
participants gave written informed consent. This random-
ized clinical trial was not entered in any type of public
registry as the study was approved by the research commit-
tee of “La Paz University Hospital of Madrid” in 2004 (prior
to commencing patient recruitment; La Paz University
Hospital Clinical Research Ethics Committee, HULP:1992).

Eligibility criteria for participants were nulliparous and
multiparous women (gestational age >36 or <42 weeks),
single fetus in cephalic presentation, spontaneous or
induced labor, and effective epidural anesthesia with a stan-
dardized continuous-infusion technique. Exclusion criteria
included a complicated pregnancy, previous cesarean section,

hypertension, fetal growth restriction, and lack of comprehen-
sion of the study.

Overall, 220 women fulfilling the inclusion criteria were
enrolled in this trial during the active phase of the first stage
of labor, after written informed consent was obtained and
epidural anesthesia was administered. Before randomiza-
tion, 12 women underwent cesarean sections and 9 declined
to participate in the study (Fig. 1). Pertinent demographic
and obstetric characteristics were collected. Finally, at the
end of the first stage of labor, when the midwife considered
that full dilatation was achieved, a total of 199 women were
randomized to either traditional model of birth (TMB;
n096) or alternative model of birth (AMB; n0103). Thus,
both groups followed the same protocol established by the
hospital during the first stage of labor and the interventions
began at the start of the second stage. Three additional
women (two in AMB and one in TMB) underwent cesarean
sections. A computer-generated list of random numbers was
used (TRIAL RUM 1.0.1 program SPSS Inc. (1997–1998)
software) for participant allocation, which was prepared by a
researcher with no clinical involvement in the trial.

Women of both groups used the same type of bed,
Hill-Rom’s Affinity 4 Birthing Bed, and were used during the
first and the second stages of labor.

Alternative model of birth (study group)

AMB consisted of two consecutive interventions during the
second stage of labor. Firstly, women move to different
positions while delaying the onset of pushing during the
passive phase and, secondly, women were placed in the
modified lateral Gasquet position during the active pushing
phase.

Women could voluntarily choose during the passive
phase different positions like sitting, knelling, lateral decubi-
tus, or hand and knees. They were instructed to change from
one to another position every 20–30 min along the whole
passive phase. Despite of the fact that no woman could move
easily due to motor blockage by epidural anesthesia, all of
them were encouraged to move themselves always under staff
control and assistance, if necessary.

The active phase started when women felt a strong urge
to push, the fetal head (FH) was seen at the introitus, which
was examined every 30 min or sooner if signs of imminent
delivery occurred, or when a medical indication was given
to shorten the second stage of labor. If, after 120 min,
participants did not feel a strong urge to push, they were
asked to start pushing with each contraction. Then, women
moved to the modified lateral Gasquet position to initiate the
active pushing phase. Women pushed in a lateral decubitus
position where the spinal–pelvic curvature was in neutral
position to obtain the maximum contraction effectiveness of
the abdominal muscles. Secondly, the upper hip was in
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internal rotation to increase the pelvic outlet diameters. Staff
assists women to adopt the correct position. Each leg was
placed in a different way, the lower leg remained extended
on the bed and the upper leg rest flexed on the stirrup
placing the foot in a higher position than the knee to allow
internal rotation of the upper hip. The upper body was
placed in a neutral position without flexion, extension, or
rotation of the trunk and with the support of pillows, if
necessary.

Most women did not feel the urge to push as a conse-
quence of epidural anesthesia. The push was directed by
midwives by using the abdominal straining maneuver which
involves a forceful expiration against a closed glottis. Mid-
wives encouraged women to “take a deep breath, hold your
breath, and push…”. This maneuver consists in a forceful
expiration against a closed glottis. The diaphragm contracts
and flattens downwards into the abdominal cavity while the
abdominal muscles contracts to increase intra-abdominal
pressure.

In order to maintain lumbopelvic spine in neutral position
during each pushing effort, women put their hands on the
bed sidebar or on her partner. They could push the sidebar or
partner forward or they could pull toward them and try to
focus the force in abdominal contraction. Partners were
instructed to not move during the push. The use of left or
right lateral position was determined by maternal comfort or
by fetal well-being. They relax in the lateral position between
pushes.

Women were changed to the lithotomy position whether
any maternal or fetal complication happened or when the
women voluntarily requested. In these cases, the labor con-
tinued with the same protocol as control group; that is,
women could have a spontaneous vaginal delivery (SVD)
in the lithotomy position or an AVD, if labor fails to progress
or there is fetal distress.

Traditional model of birth (control group)

In the TMB, women were encouraged to perform pushing
efforts with each contraction, as soon as they were found to be
completely dilated. They had no postural changes, and delivery
was in the lithotomy position. Themethod used during pushing
was the same as the AMB, but in this group, women put
themselves in a flexion trunk position. In order to maintain a
thoracolumbosacral flexion during pushing, women put their
hands under their thigh, tuck their chin, and curl their shoulder
forward while pulling their thigh toward them. They relax in
the lithotomy position between pushes. In case of fetal distress
or absence of labor progression, women had an AVD.

Outcome measures

Primary outcomes were rates of AVD (defined by the use of
forceps, vacuum, spatulas, or fundal pressure, also known as
Kristeller maneuver) and PT, defined as trauma requiring
suturing (episiotomy, tear, or both).

Assessed for eligibility (n=220)

Randomized (n=199) 

Excluded (n=21):
CS before 2nd stage of labor (n=12) 

Declined to participate (n=9) 

Study Group (n=103)
Alternative Model of Birth, 

AMB 

Control Group (n=96) 
Traditional Model of Birth, 

TMB

Discontinued intervention (n=2): 
• CS for abnormal FHR 

pattern in the second 
stage (n=1)  

• CS for arrest of descent 
(n=1)

Discontinued intervention 
(n=1):

• CS for arrest of 
descent (n=1) 

Analysed (n=101) Analysed (n=95) 

Fig. 1 Flow diagram of the
study participants. CS cesarean
section, AMB alternative model
of birth, TMB traditional model
of birth, FHR fetal heart rate
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Secondary outcomes were length of the second stage
(duration from full dilatation to delivery), duration of pushing
efforts (from starting active pushing to delivery), umbilical
arterial cord blood pH, Apgar scores, birth weight, and FH
station at full dilatation (classified by FH unengaged and FH
engaged or below inlet).

Statistical analysis

A sample size of 99 women per group was estimated to
detect a 25% reduction in the PT rate (from 80% to 60%,
according to data reported by Shorten et al. [10] and Soong
et al. [11] of tears requiring suture in different delivery
positions and the high rates of episiotomy observed in our
country [16]) and 50% in the AVD rate (from 40% to 20%,
according to data reported by the review of Roberts et al.
[15]), with a one-sided 5% significance level and a power of
90%. Anticipating a dropout rate of 10%, we aimed at
including 110 patients per group. Finally, 95 and 101 women
were included in the analysis for the TMB and AMB,
respectively.

Statistical analyses were performed using Pearson’s chi-
squared test for categorical variables and Student’s t test for
continuous variables. Logistic regression models were used
to evaluate whether obstetrical factors/interventions were
independently associated with AVD, as well as with PT.
Statistical significance was set at p values lower than 0.05.

Results

Demographic and clinical characteristics of the studied pop-
ulation are depicted in Table 1. No significant differences
were found in age, gestational age, body mass index, gesta-
tional weight gain, labor induction, parity, or FH station at
full dilatation between AMB and TMB.

The mode of delivery in both groups is shown in Fig. 2.
AMB was significantly associated with a reduction in AVD
compared with TMB (19.8% vs 42.1%, respectively, p<
0.001). In AMB, 39 (38.6%) women changed from the
lateral to the lithotomy position during the active phase of
the second stage of labor due to medical or maternal rea-
sons; 19 (18.8%) of these women had SVD and 20 (19.8%)
had AVD.

Bivariate analysis revealed significantly higher propor-
tions of TMB, nulliparity, FH unengaged at full dilatation,
length of second stage of labor, and duration of pushing
efforts in women who had AVD (Table 2). In the multivar-
iate analysis, only nulliparity (OR05.52; p<0.005), FH
unengaged at full dilatation (OR05.35; p<0.05), and TMB
(OR04.49; p<0.05) were significantly associated with
AVD.

In the SVD, intact perineum rate was significantly higher
in AMB compared with TMB (40.3% vs 12.2% in SVD-
AMB and SVD-TMB, respectively, p<0.001). There were
statistically significant differences in episiotomy rates be-
tween both SVD groups (21.0% in AMB vs 51.4% in TMB,
p<0.001) and there were no differences among first-,
second-, or third-degree perineal tears.

Univariate analysis identified AVD, TMB, length of sec-
ond stage of labor, durations of pushing efforts, nulliparity,
and SVD lateral position as factors significantly associated
with PT (Table 3). Moreover, all AVD had some type of PT
and this was statistically more frequent in TMB. When
multiple logistic regression analysis was performed, pro-
longed pushing efforts (OR01.04; p<0.05), but not pro-
longed second stage of labor, and gestational age (OR0

1.55; p<0.05) were independent risk factors for PT. On the
other hand, SVD of the AMB was a protective factor for PT
(OR00.09; p<0.05), but no association was observed for
SVD of the TMB.

The overall duration of the second stage of labor was
significantly longer among women who delayed pushing
(52.06±36.2 vs 85.52±52.1 in TMB and AMB, respectively,
p<0.001). However, the length of pushing efforts was signif-
icantly less in the SVD of the AMB (Fig. 3).

No statistical difference was found in neonatal outcomes
between groups. Newborn Apgar score and pH test showed
higher values in all cases; there was only one case with the
first minute Apgar score of 5 in the TMB group, but in the
fifth minute, all Apgar scores were 8 or greater. Overall
mean pH was 7.25 for arterial blood and 7.32 for venous
blood.

Discussion

Our results show for the first time that an AMB consisting in
postural changes followed by a modified lateral Gasquet

Table 1 Demographic and clinical characteristics of participants

Characteristic Control group,
TMB (n095)

Study group,
AMB (n0101)

Maternal age (years) 30.5 (5.5) 30.4 (5.3)

Body mass index (kg/m2) 27.4 (3.6) 27.8 (4.8)

Gestational weight gain (kg) 11.9 (3.8) 12 (4.1)

Gestational age (weeks) 39.1 (1.4) 39.4 (1.2)

Labor induction 25 (26.9) 20 (20.0)

Nulliparous 59 (62.1) 55 (54.5)

FH unengaged at full dilatation 8 (8.7) 9 (9.0)

Data are presented as the means (standard deviation) or numbers (%). No
statistically significant differences were found for any of the variables tested

TMB traditional model of birth, AMB alternative model of birth,
FH fetal head
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position during the second stage of labor with epidural anes-
thesia is associated with a reduction in AVD, PT, and time
actively pushing without incurring any other adverse maternal
or fetal outcomes. To our knowledge, no studies had previ-
ously evaluated the effect of a protocol based on the maternal
postural biomechanics that combines postural changes and the
lateral position during the consecutive phases of the second
stage of labor. However, as a consequence of comparing two
models of birth with more than one different variable, we
cannot attribute the results to a particular intervention.

Recent trials [17–19] have shown that delayed pushing is
associated with a reduction in difficult deliveries. Fraser et
al. [20] found that the risk-reduction effect of delayed push-
ing was greater among women with a higher FH station than
a lower FH station at full dilatation, which is consistent with
our results. They suggested that delaying the onset of push-
ing may allow spontaneous descent and rotation of the FH,
reducing the instrumental delivery rate. However, in our
study, the policy of delayed pushing has achieved a higher
decrease in AVD compared with most of those previous

Study Group
(n=101)

Control Group
(n=95)

AMB
Postural Changes and Lateral Position

TMB
Early Pushing and Lithotomy Position

Reasons for discontinuing
AMB:

•Woman willing
•Abnormal FHR pattern
•Meconial fluid
•Midwife or obstetrician 
advice
•Exceed the time limit of 
second stage
•Failure of progression

Lithotomy Position  (n=39)

SVD
Lithotomy Position 

19 (18.8%)

AVD
20 (19.8%)a

SVD
Lateral Position 

62 (61.4%)

SVD
Lithotomy Position 

55 (57.9%)

AVD
40 (42.1%)a

Fig. 2 Mode of delivery by
group of study. p value <0.05
is indicated by a superscripted
letter a. AMB alternative model
of birth, TMB traditional model
of birth, SVD spontaneous
vaginal delivery, AVD assisted
vaginal delivery

Table 2 Predictors of AVD

Variable No AVD AVD Adjusted odds ratio 95% confidence interval

Maternal age (years) 30.5 (5.5) 30.4 (5.2) 1.09 0.99–1.18

Gestational weight gain (kg) 11.7 (4.05) 12.5 (3.7) 1.05 0.94–1.17

Gestational age (weeks) 39.2 (1.3) 39.5 (1.2) 1.12 0.80–1.56

Labor induction 30 (22.2) 15 (25.9) 1.08 0.40–2.89

Nulliparity 61 (44.9) 53 (88.3)* 5.52* 1.74–17.51

FH unengaged at full dilatation 6 (4.5) 11 (18.3)* 5.35* 1.29–22.26

TMB 55 (40.4) 40 (66.7)* 4.49* 1.10–18.37

Duration of passive phase of second stage ≥120 min 7 (5.1) 1 (1.7) 0.08 0.005–1.44

Length of second stage of labor (min) 60.96 (47.7) 88.25 (43.2)* 1.01 0.99–1.03

Duration of pushing efforts (min) 29.16 (25.7) 62.66 (26.9)* 1.02 0.99–1.04

Fetal birth weight ≥3,500 kg 39 (28.7) 20 (33.3) 2.00 0.76–5.29

Data are presented as means (standard deviation) or numbers (%)

AVD assisted vaginal delivery, TMB traditional model of birth, FH fetal head

*p<0.05
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trials [17–19]. A number of factors could explain these
favorable results of our AMB.

One possible explanation that may have contributed to
the outcomes is the postural changes protocol we carried
out. Few studies gave details on the positions adopted by
women while they delay the onset of pushing. Downe et al.
[21] observed a decrease in instrumental delivery by using
the lateral position and suggested that the lateral position
facilitates the rotation of the FH when the pelvic floor
muscles are relaxed. Golara et al. [22] found fewer instru-
mental deliveries in the upright position, suggesting that
gravity could have an influence. In our AMB, we looked
for changes in the fetal position while maintaining maternal
upright position, lateral position, or hands and knees position.
Women changed from one position to another every 20–
30 min to force the movement of the iliac bones and sacrum.

These factors may have led to a better alignment of the FH in
the birth canal, contributing to a greater reduction of AVD rate
compared to previous trials. However, due to the nature of this
trial, we cannot know which intervention, delayed pushing or
postural changes, was the most effective. In this way, we have
recently finished a new study (unpublished data) comparing
two groups in which all women delayed pushing. In the study
group, women made postural changes and, in the control
group, women rest in a horizontal position. The results
showed higher reduction in instrumental delivery rate and
more fetal presentation in a lower station in the postural
changes protocol, which is in line with the results of the
present study.

However, the AMB of the current trial also has other
interventions which may have affected the outcomes. These
interventions took place during the period of the maternal
pushing efforts. Pushing by abdominal straining maneuver
not only involves contraction of the abdominal muscles but
also the diaphragm and pelvic floor muscles and associated
changes in intra-abdominal and intrathoracic pressure [23].
The abdominal wall consists in four different abdominal
muscles (transversus abdominis, internal oblique, external
oblique, and rectus abdominis). During the last decade,
some studies have demonstrated the difference in morphol-
ogy and actions between them [24]. Abdominal muscles
could be recruited by different strategies to develop their
functions and their activity also depends on the trunk posi-
tion. Although it has never been investigated during labor,
the lumbopelvic neutral position is recommended to im-
prove the defecation maneuver [25] and to improve postural
stability [13, 14, 26] due to the more efficient abdominal

Table 3 Factors related with PT

Variable No PT PT Adjusted odds ratio 95% confidence interval

Maternal age (years) 30.6 (5.5) 30.4 (5.4) 1.04 0.94–1.15

Gestational weight gain (kg) 11.1 (4.03) 12.1 (3.9) 1.07 0.94–1.22

Gestational age (weeks) 38.9 (1.4) 39.3 (1.3) 1.55* 1.03–2.35

Labor induction 4 (12.1) 41 (25.6) 3.59 0.81–15.97

Nulliparity 9 (26.5) 105 (64.8)* 1.97 0.59–6.61

FH unengaged at full dilatation 2 (6.3) 15 (9,4) 1.82 0.18–17.99

TMB 7 (20.6) 88 (54.3)* 0.72 0.07–7.56

AVD – 60 (100)* –

SVD-AMB 25 (73.5) 37 (22.8)* 0.09* 0.01–0.72

Duration of passive phase of second stage ≥120 min 2 (5.9) 6 (3.7) 0.06 0.003–1.49

Length of second stage of labor (min) 52.56 (45.3) 72.74 (47.9)* 1.005 0.98–1.02

Duration of pushing efforts (min) 15.35 (15.5) 44.35 (30.2)* 1.04* 1.002–1.08

Fetal birth weight ≥3,500 kg 11 (32.4) 48 (29.6) 1.38 0.44–4.35

Data are presented as the means (standard deviation) or numbers (%)

PT perineal trauma, TMB traditional model of birth, AVD assisted vaginal delivery, SVD-AMB spontaneous vaginal delivery of the alternative model
of birth, FH fetal head

*p<0.05

Fig. 3 Length of pushing efforts, in minutes, by mode of delivery.
There were statistically significant differences among all groups (p<
0.05). SVD-AMB spontaneous vaginal delivery of the alternative model
of birth, SVD-TMB spontaneous vaginal delivery of the traditional
model of birth, AVD assisted vaginal delivery
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contraction. In this way, abdominal muscles contraction of our
AMB was carried out in the neutral lumbopelvic position and
consequently may have had a mechanical advantage on the
expulsive task compared with pushing in thoracolumbosacral
flexion. It should also be taken into account that trunk flexion
position with diaphragm downwards due to the closed glottis
may reduce the space between chest and pelvis. A reduced
abdominal compartment pushes the uterus and fetus towards
the abdominal wall, changing the alignment of the fetal pre-
sentation and making abdominal muscle contraction more
difficult in comparison to the neutral position.

The modified lateral Gasquet position involves not only a
neutral lumbopelvic position but also an internal rotation of
the upper hip which could increase the intertuberous diam-
eter and facilitate the fetal descent. There is evidence of
changes in pelvic dimension with the hand-to-knee and
squatting positions [8]. Also, it has been confirmed that
the McRoberts’ maneuver, in which the maternal legs were
hyperflexed 45° onto the maternal abdomen, causes changes
in pelvic dimension [27]. However, none of these trials
detail the internal rotation degree of the hip joint in each
position. It is well-known in physiotherapy clinical practice
that internal hip rotation leads to a separation of the ischiatic
spine. Then, we cannot exactly know which variable con-
tributed to a greater or lesser degree to the decrease in AVD
rate but what we know is that the combination of the current
variables offers greater benefits than our TMB. A full expla-
nation of factors that contribute to these results may have to
await the EMG evidence and the measurements of the inter-
tuberous diameter between different positions during labor.

On the other hand, our data support previous findings
showing that delayed pushing increases the total length of
the second stage, but decreases active pushing time in wom-
en with epidural anesthesia [17–19]. We think that our
reduction in pushing time may be related to the effective
abdominal muscle contraction and/or to the better alignment
of the fetal presentation in the birth canal. The length of
pushing is an important determinant in pelvic floor injuries.
Early trials [18, 28] have shown that it is a longer active
pushing phase and not a prolonged second stage which is
associated with an increased risk of pelvic floor injuries,
which is also consistent with our results.

In labors with epidural anesthesia, maternal lateral posi-
tion has been reported as a position with better perineal
results compared with other positions [11]. In addition,
studies without a detailed description of the use of epidural
anesthesia have found the most favorable perineal outcome
in this position [10, 29]. In our study, women with SVD in
the AMB had the highest intact perineum rate and this mode
of delivery was a protective factor against PT. Maybe, the
alignment of the FH presentation in the birth canal and the
abdominal muscle contraction using the lateral position with
neutral lumbopelvic posture and internal rotation of the

upper hip have had an influence in the perineal status of
this group.

Regarding the use of episiotomy, we found significant
differences between SVD in AMB and TMB, but there were
no differences among first-, second-, or third-degree perineal
tear. We have to considerer the possibility that the lowest rate
of episiotomy was because professionals, who were assisting
women in lateral position, had a more favorable attitude to
restrict the episiotomy indication. However, the fact that this
group, with a low episiotomy rate, is not associated with a
higher rate of other perineal lesions, as has been found by
other investigators [30], could support the encouraging
perineal outcomes of delivery following the AMB.

With regard to neonatal outcomes, our findings agree
with those previously published using the same criteria for
newborn evaluation [18]. Delayed pushing, postural
changes, or lateral position do not increase the risk of fetal
distress.

This trial has several limitations and should be interpreted
cautiously. The study development was conditioned by the
environment at the maternal university hospital where the
study took place; that is, a large hospital with a high rate of
births per year and a remarkable presence of midwives, stu-
dents, and obstetricians. The latter added difficulties to intro-
duce changes in the established labor care. Trial participants
had uncomplicated pregnancies, a normal fetal status at study
enrollment, and an effective epidural anesthesia at full dilata-
tion. Results may only be generalized to women with these
characteristics. Information regarding labor progress and cer-
vical status at full dilatation was obtained from routine clinical
assessments, which are subject to inter- and intra-evaluator
errors that are inherent to these measurements.

Further studies are needed to understand how the abdom-
inal muscle contractions, the maternal lumbopelvic hip
movements, and the alignment of fetal presentation may
contribute to the good results achieved by the AMB.

Conclusions

In conclusion, in labor involving epidural anesthesia, the
AMB, consisting in postural changes during the passive
phase of the second stage and lateral position during the
active pushing time, is associated with a reduction in AVDs,
PT, and time actively pushing, without incurring any other
adverse maternal or fetal outcomes.
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