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Abstract
Introduction: Maternal pushing techniques during the second stage of labor may af-
fect women's pelvic floor function. Our main objective was to assess the impact of the 
type of pushing used at delivery on the mother's medium- term pelvic floor function.
Material and methods: This is a secondary analysis of a randomized clinical trial 
(clini caltr ials.gov: NCT02474745) that took place in four French hospitals from 2015 
through 2017 (n = 250). Women in labor with a singleton fetus in cephalic presen-
tation at term who had undergone standardized training in both of these types of 
pushing were randomized after cervical dilation ≥7 cm. The exclusion criteria were a 
previous cesarean, a cesarean delivery in this pregnancy or a fetal heart rate anomaly. 
In the intervention group, open- glottis (OG) pushing was defined as a prolonged exha-
lation contracting the abdominal muscles to help move the fetus down the birth canal. 
Closed- glottis (CG) pushing was defined as Valsalva pushing. The principal outcome 
was the stage of pelvic organ prolapse (POP) assessed by the Pelvic Organ Prolapse- 
Quantification 2 months after delivery. A secondary outcome was incidence of uri-
nary incontinence (UI). The results of our multivariable, modified intention- to- treat 
analysis are reported as crude relative risks (RRs) with their 95% confidence intervals.
Results: Our analysis included 207 women. Mode of birth was similar in both groups. 
The two groups did not differ for stage II POP: 10 of 104 (9.4%) in the OG group com-
pared with 7 of 98 (7.1%) in the CG group, for a RR 1.32, 95% confidence interval [CI] 
0.52– 3.33, and an adjusted RR of 1.22, 95% CI 0.42– 3.6. Similarly, the incidence of 
UI did not differ: 26.7% in the OG group and 28.6% in the CG group (aRR 0.81, 95% 
CI 0.42– 1.53). Subgroup analysis suggests that for secundiparous and multiparous 
women, OG pushing could have a protective effect on the occurrence of UI (RR 0.33, 
95% CI 0.13– 0.80).
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1  |  INTRODUC TION

Pelvic floor disorders such as urinary incontinence (UI), anal incontinence 
and pelvic organ prolapse (POP) affect millions of women throughout 
the world. These disorders are associated with substantial physical and 
psychological morbidity as well as with high societal costs.1– 4 Vaginal 
childbirth is strongly associated with the incidence of pelvic floor dis-
order later in life.5 The onset of urinary or fecal incontinence during 
pregnancy or in the first year postpartum increases the risk of long- term 
incontinence.6,7 It therefore seems important to assess the obstetric 
practices that may affect the onset of these disorders. Mode of deliv-
ery and neonatal indicators such as birthweight have been associated 
with an increased risk of UI in the medium-  to long- term.5,8 The type of 
pushing used at delivery may also affect the occurrence of pelvic floor 
disorders. Three studies have assessed the impact of closed- glottis (CG) 
pushing (Valsalva type) vs spontaneous pushing on urodynamic indices 
and have reached contradictory results.9– 11 No study has examined the 
use of directed (that is, coached) open- glottis (OG) pushing.

Our research hypothesis is that the use of directed CG pushing 
at delivery (also called Valsalva pushing) may also have harmful con-
sequences for pelvic floor function. That is, during these pushing 
efforts, the diaphragm is projected downward, accompanied by or-
gans. Its use of high abdominal pressure might induce pressure on the 
perineum, which in turn would respond by bulging and contracting, 
due to the myotatic reflex to stretching.12 This perineal pressure may 
increase the risk of perineal lacerations and also promote the factors 
leading to UI, pelvic floor problems and eventually prolapse.13

The aim of this study was to assess the impact of the type of 
pushing used at delivery—  directed OG (ie pushing while exhaling) vs 
CG pushing (ie Valsalva pushing)— on the mother's medium- term pel-
vic floor function. The main objective concerned the occurrence of 
stage 2 POP at 6– 8 weeks after the birth. The secondary objectives 
focused on urogynecologic measures of pelvic floor structures and UI 
at the same time and analyzed both POP and UI according to parity.

2  |  MATERIAL AND METHODS

2.1  |  Study design

This was a planned secondary analysis of the EOLE study, a rand-
omized, controlled, non- blinded multicenter superiority trial with 
two parallel groups intended to assess the efficacy of directed OG 

pushing vs directed CG pushing during the active phase of the sec-
ond stage of labor.14 The details of the EOLE study have been pub-
lished previously.13 The study presented here assessed the effect of 
the type of pushing used during the second stage of labor (directed 
OG pushing vs directed CG pushing) on pelvic floor function, that is, 
on POP and UI. The EOLE study took place in four French centers: 
two university hospitals and two general hospitals. For this second-
ary analysis we work with data from only three of these centers.

2.2  |  Study participants

Women of any parity with a singleton pregnancy in cephalic pres-
entation between 37– 42 weeks of gestation, with a planned vaginal 
birth after spontaneous or induced labor, were eligible for the trial 
if they had taken a prenatal class that included the specific training 
developed for the study for both types of pushing. Exclusion cri-
teria were an age younger than 18 years, a previous cesarean birth 
or other uterine surgery, a disease contraindicating pushing or that 
might justify emergency delivery (hemolysis- elevated- liver- enzyme- 
low- platelet [HELLP] syndrome, placental abruption, etc.) or any of 
the following: severe genital hemorrhage, major fetal malformation, 
polyhydramnios, oligohydramnios, intrauterine growth restriction 
diagnosed in utero (ie below the 5th percentile for gestational age 
and sex), a fetal heart rate anomaly according to the French guide-
lines before randomization,15 or in utero fetal death. All participants 
in the trial provided written informed consent before randomization. 
Women could be included by the investigating midwives (n = 156) at 
any moment of the day or night. These investigators enrolled par-
ticipants in the study, during labor, after verifying the inclusion and 
exclusion criteria, and collected the signed informed consents. They 
could then randomize the women after cervical dilation ≥7 cm and 
guide them with the allocated type of pushing during the expulsion 

Conclusions: The type of directed pushing used at delivery did not impact the oc-
currence of pelvic organ prolapse 2 months after delivery. OG pushing may have a 
protective effect against UI among secundiparous and multiparous women.

K E Y W O R D S
delivery, directed pushing, open glottis pushing, pelvic floor, pelvic organ prolapse, urinary 
incontinence, Valsalva pushing, closed glottis pushing

Key message

Vaginal delivery affects pelvic floor function, and some 
techniques, such as perineal protection and the type of 
pushing, should be studied. When directed pushing is 
used, its type may affect urinary incontinence for parous 
and multiparous women.
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    |  3BARASINSKI et al.

phase. Of the 255 women randomized in the EOLE Study, 12 were 
excluded from the primary analysis: four for non- adherence to the 
protocol (2 did not meet the eligibility criteria and two had midwives 
who were not investigators, as required by the protocol), one who 
decided not to participate before the intervention (Figure 1), and 
eight because of cesarean sections.

2.3  |  Interventions

In the intervention group, directed OG pushing (with prolonged ex-
halation) was explained as follows: “After inhaling deeply, you should 
exhale while pulling in your stomach so that you can use the contrac-
tion of your abdominal muscles to help the fetus descend through 
the birth canal. You should push as long as possible.” In the control 
group, directed CG pushing (pushing while holding one's breath) was 
explained as follows: “After inhaling deeply, you should push very 
hard downwards to the perineum, while holding the inhaled breath 
in your lungs. You should push as hard and as long as possible”.

2.4  |  Methods

After each birth, the midwife- investigator responsible for it, com-
pleted a brief summary in the women's electronic case report file 
including, for example, the techniques of perineal protection used. 

Monitoring of labor as well as any associated interventions (anal-
gesia, oxytocin, maternal position, etc.) were identical to standard 
management in the participating maternity units. During their man-
datory, free (in France) postnatal visit 6– 8 weeks after birth, par-
ticipating women underwent a standardized pelvic floor evaluation 
and a UI questionnaire by well- trained gynecologist- obstetricians 
(n = 4) or midwives (n = 3) blinded to the women's allocation 
groups. Pelvic floor function was assessed with the Pelvic Organ 
Prolapse Quantification (POP- Q) examination and the International 
Consultation on Incontinence modular Questionnaire- Short Form 
validated in French (ICIQ- SF).16 The POP- Q measurement relative to 
the hymen was made during Valsalva with the woman in the dorsal 
lithotomy position.17 The ICIQ Study Group authorized the use of 
their questionnaire for the EOLE study.

2.5  |  Outcomes

The primary outcome of this preplanned secondary study was stage 
of POP. Our secondary outcomes were POP- Q evaluation (with com-
parison at each point) and incidence and type of UI. These outcomes 
were analyzed for the entire population and by parity (except for 
the POP- Q point comparison). The International Continence Society 
defines four stages (0– IV) of POP based on the POP- Q, considering 
the leading edge of POP relative to the hymen.18 Since recurrent 
POP is defined from POP stage II,18 we defined no POP as stages 

F I G U R E  1  EOLE trial profile. Study 
flow chart. aTwo deliveries were 
supervised by midwives who were 
not study investigators and two failed 
to comply with inclusion criteria. 
bRefusal after randomization and before 
intervention (pushing). cFetal heart rate 
abnormalities were associated with 
posterior positions in two cases and 
in one case with a fetus suspected of 
macrosomia.

Women randomised (n=255) 

Excluded (n=5) 
Protocol deviationa (n=4) 
Changed her mind about 
participatingb (n=1) 

Analysed (n= 106) 

Excluded from analysis: caesarean 
section (n=4)

Lost to follow-up (n= 15) 

Discontinued intervention (n=0) 

Allocated to open-glottis pushing 
(n=125) 

Received allocated intervention (n=122)
Did not receive allocated intervention 

(investigator’s decisionc) (n=3)

Lost to follow-up (n=22) 

Discontinued intervention (n=0) 

Allocated to closed-glottis pushing 
(n=125) 

Received allocated intervention (n=125)

Did not receive allocated intervention (n=0)

Analysed (n=101) 

Excluded from analysis: caesarean 
section (n=2)

Allocation 

Analysis 

Follow-Up 
At 6-8 weeks 

Enrollment 

Included (n=250) 
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4  |    BARASINSKI et al.

0 and I and POP as stage II or greater. ICIQ- SF scores range from 
0 (no incontinence) to 21 (UI if score >0); a score between 1 and 5 
is considered slight incontinence.19 UI symptoms were classified by 
the answer to the question “When does urine leak?”: “stress UI” if 
the answer to this question was “when I cough or sneeze” or “when 
I am physically active/exercising, “urge incontinence” if the answer 
was “before I can get to the toilet;” and “mixed” if she marked both 
options.

2.6  |  Statistical analyses

The power calculation for the initial analyses of the effectiveness 
of pushing and the randomization technique have been published 
elsewhere.14 Randomization (1:1 allocation) was initially performed 
with a randomization list created by a computer program designed 
by an independent group at the hospital's clinical research center. 
It was in blocks of four to six and stratified by maternity ward and 
within maternity wards by both parity (primiparous vs secundipa-
rous and multiparous women; for brevity's sake, the latter group will 
henceforth be referred to as multiparas) and epidural analgesia use 
at randomization. Both randomization and data collection took place 
at a secure website available 24 hours a day. The analysis considered 
a modified intention to treat population. In this single- blinded study, 
the practitioners performing the assessment had no information 
about the type of pushing used.

In this study, all women who were randomized and assigned 
to the interventional (directed OG pushing) or the control group 
(directed CG pushing) and who had given birth vaginally were ana-
lyzed on a modified intention- to- treat basis (that is, excluding the 
same 12 randomized women excluded from the primary analysis). 
Population characteristics were compared by chi- square, Fisher's 
exact or Student t- tests. The principal results are reported as 
crude relative risks (RR) with their 95% confidence intervals (CI). 
A multivariate generalized linear analysis was performed with a 
manual backwards stepwise procedure to take the clinically rel-
evant confounding factors and prognostic factors into account 
and obtain an adjusted relative risk (aRR) with its 95% CI. Because 
the publications assessing the types of pushing at birth have not 
looked for confounding factors, and thus no authors have pub-
lished a multivariate analysis, we chose the clinically relevant con-
founding factors identified by the univariate analyses (p ≤ 0.20) 
and pre- pregnancy body mass index (BMI), suggested in the litera-
ture.20 We also looked for clinically relevant interactions between 
the type of pushing and other factors. The same procedure was 
used to analyze the secondary outcomes. The threshold for statis-
tical significance was set at 5%. One per protocol analysis was also 
performed including only women with compliance ≥50% in each 
group (number of uterine contractions for which pushing com-
plied with allocated group/total number of uterine contractions 
with pushing). The statistical analysis was conducted with SAS 

software (Statistics Program for Public Health on IBM- compatible 
microcomputer, version 9.4).

2.7  |  Ethics statement

This study was approved by a French Institutional Review Board 
on May 21, 2015 (Patient Protection Committee Southeast VI, AU 
1168). The protocol is available online.13 The EOLE trial was regis-
tered at clini caltr ials.gov (NCT02474745).

3  |  RESULTS

The study took place from July 9, 2015, through June 14, 2017, 
including follow- up, when we reached the predetermined sam-
ple size. In all, 204 women underwent a clinical examination with 
a POP- Q, and 203 responded to the ICIQ- SFM questionnaire, 
for follow- up rates of respectively 81.6% and 81.2%. Baseline 
characteristics did not differ significantly between the two 
groups (Table 1), nor did most characteristics of labor, birth and 
the neonate (Table 2). The duration of the expulsion phase was 
higher among the OG pushing group (23.6 ± 17.6 vs 18.4 ± 15.3, 
p = 0.03) and was thus identified as a relevant clinical prognos-
tic factor. The mean compliance of the OG group (63.6% ± 30.6) 
was significantly lower than that of the CG group (98.3% ± 9.4, 
p < 0.0001; Table 3).

The occurrence of stage II POP Q did not differ significantly be-
tween the groups: we found 10 women in the OG group (9.4%) vs 7 
women in the CG group (7.1%) with POP stage II at 2 months after 
delivery (crude RR 1.32, 95% CI 0.68– 2.26; Table 4).

After adjustment for the confounding factor (pre- pregnancy 
BMI) and the clinically relevant prognostic factors (maternal age, 
parity, perineal protection, duration of the expulsion phase, mode 
of birth, perineal laceration and birthweight), we again found no sta-
tistically significant difference in the occurrence of POP stage II be-
tween the two groups (aRR 1.22, 95% CI 0.42– 3.6; Table 4). Table 5 
presents the details of POP- Q measurements for each group; these, 
too, do not differ significantly.

Neither UI nor its type differed significantly between the two 
groups in either the crude or adjusted RRs (Table 4). Analysis by par-
ity found that OG pushing had a protective effect among multipa-
rous women with a crude RR 0.33 (95% CI 0.13– 0.80) for UI (score 
>0) and RR 0.23 (95% CI 0.05– 0.99) for moderate or severe UI (score 
>5; Table 4).

The per protocol analysis of women who adhered to the allo-
cated pushing for at least 50% of their contractions also found no 
significant differences in the occurrence of POP stage II (File S1). OG 
pushing maintained its protective effect in the per protocol analysis 
for multiparous women for UI with a crude RR 0.23 (95% CI 0.08– 
0.72) and for moderate or severe UI with a crude RR 0.23 (95% CI 
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    |  5BARASINSKI et al.

0.05– 0.99; Table S1). We encountered no adverse effects attribut-
able to maternal pushing in our trial.

4  |  DISCUSSION

Our study found no statistically significant difference in the oc-
currence of POP at 2 months postpartum between women ran-
domized to directed OG and to directed CG pushing: 10% of the 
women in the OG and 7% of those in the CG group (aRR 1.22, 95% 
CI 0.42– 3.6). Nor did our study find differences in either UI inci-
dence or intensity at 2 months postpartum. This is likely related 
to our other published results: perineal outcomes did not differ 
between the groups.14 These results are consistent with those of 
Low et al., who compared their groups (n =/n =) with a “Leakage 
Index” and found no significant difference between them.10 Our 
finding of no significant difference for POP, contrasts with the re-
sults of Schaffer et al. (n = 128), who reported that their Valsalva 
group had a poorer value for the Bp point on the POP- Q, as well 
as decreased bladder capacity and first urge to void at 3 months 
postpartum.9 Similarly, Koyucu et al. (n = 80) found a higher angle 
at maximum straining during the Q- tip test in the Valsalva push-
ing group.11 It must be noted that these two studies9,11 found 
much worse POP- Q values than those reported by us and by other 
authors.21,22

These three previous randomized controlled trials are the only 
ones besides ours to have examined the effect of maternal pushing 
on pelvic floor function at 2– 3 months postpartum.9– 11 In contrast, 
many studies have assessed UI rates from 6 weeks to 1 year after 
giving birth. Although we found incidence rates of 26.7% and 28.6% 

in our groups between 6 and 8 weeks after delivery, this rate varies 
in the literature from 10% to 63%, with a mean weighted prevalence 
among 31 studies of 31% (95% CI 26.0%– 36.0%) postpartum and 
24% (95% CI 17.0%– 32.0%) at 6 weeks.23 Potential explanations for 
this variation include different populations (with ethnic differences) 
and different co- interventions during labor and delivery.24

Numerous studies have also focused their outcomes on peri-
neal lacerations at delivery (Cochrane perineal protection, position, 
pushing, etc.) and very few studies have tried to link labor and de-
livery interventions (positions, perineal massage, warm compresses, 
etc.) with pelvic floor function in later life. A cohort study found that 
supine positions are an independent risk factor for the onset of de 
novo UI and another study found that upright maternal positions 
during labor do not reduce the likelihood of UI.25 A large random-
ized controlled trial comparing positions during the late stages of 
labor among nulliparous women with an epidural found no differ-
ences between the groups in the incidence or severity of urinary or 
fecal incontinence;26 at assessments 1 year after delivery, authors 
found that 48.8% and 49.2% of women had leaked during the first 
3 months. Other midwifery interventions during labor, such as per-
ineal massage, warm compresses and a hand on the fetal head, ap-
pear to be associated with a lower risk of severe perineal trauma.27,28 
These techniques might therefore be associated with a low risk of 
pelvic floor consequences. Further studies to assess this possibility 
are needed. In our crude analysis, we found that OG pushing had 
a protective effect against UI among multiparous women. A recent 
meta- analysis found that greater parity is associated with UI at 
3 months postpartum and throughout the rest of the first year post-
partum.29 In our study, the UI incidence for multiparous women in 
the OG group was 10.3%, whereas we found an incidence between 

Baseline characteristics
Open- glottis 
pushing (n = 106)

Closed- glottis 
pushing (n = 101) P- value

Age (years), mean ± SD 30.3 ± 3.8 30.7 ± 3.8 0.4

20– 34 years (%) 96 (90.6) 87 (86.1) 0.3

≥35– 34 years (%) 10 (9.4) 14 (13.9)

Body mass index; prepregnancy (kg/m2), 
mean ± SD

22.6 ± 3.4 23.0 ± 4.2 0.5

<25 kg/m2, n (%) 84 (79.3) 76 (75.3) 0.5

≥25 kg/m2, n (%) 22 (20.8) 25 (24.8)

Lives with partner (%) 101 (95.3) 97 (96.0) 1.0

Geographic origin: Metropolitan France, 
n (%)

102 (96.2) 92 (91.1) 0.19

Post- secondary education, n (%) 86 (81.1) 78 (77.2) 0.33

Worked during pregnancy, n (%) 89 (84.0) 92 (91.1) 0.49

Obstetric history, n or n/n (%)

Nulliparous 71 (67.0) 69 (68.3) 0.8

Parous (≥1 child) 35 (33.0) 32 (31.7)

Previous child with BW > 4000 g 1/35 (2.9) 2/32 (6.25)

Smoked at the beginning of pregnancy, 
n (%)

20 (18.9) 13 (12.9) 0.22

Abbreviations: BW, birthweight; SD, standard deviation.

TA B L E  1  Baseline characteristics of the 
trial participants
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6  |    BARASINSKI et al.

TA B L E  2  Characteristics of participants' labor, birth and neonatal data by treatment group

Characteristics of labor and birth Open- glottis pushing (n = 106) Closed- glottis pushing (n = 101) P- value

Gestational age at birth (weeks), mean ± SD 40.0 ± 1.0 40.1 ± 1.0 0.52

Epidural analgesia, n (%) 102 (96.2) 95 (94.1) 0.47

Duration of labor

Passive descent of second stagea (min), mean ± SD 113.7 ± 76.2 94.0 ± 73.7 0.06

Use of oxytocin, n (%) 58 (54.7) 44 (43.6) 0.13

Dorsal decubitus position with stirrups or footholds at 
birth, n (%)

101 (95.3) 97 (96.0) 0.48

Fetal station at start of pushing, n (%)

High- station −5 to −1 1 (0.9) 1 (1.0) 0.06

Mid- station 0 to +1 59 (55.7) 54 (53.5)

Low- station +2 to +3 13 (12.3) 25 (24.8)

Outlet –  station +4 to +5 33 (31.1) 21 (20.8)

Duration of the expulsion phase (min), mean ± SD 23.6 ± 17.6 18.4 ± 15.3 0.03

<15 min, n (%) 40 (37.7) 51 (50.5) 0.09

<30 min, n (%) 69 (65.1) 81 (80.2) 0.02

≥30 min, n (%) 37 (34.9) 20 (19.8) 0.02

Technique of perineal protection, n (%)

Perineal massage 32 (30.2) 30 (29.7) 0.94

Warm compresses 24 (22.6) 24 (23.8) 0.85

Maintenance of the fetal head, n (%)

Hands- onb 79 (97.5) 75 (94.9) 0.39

Mode of birth, n (%)

Spontaneous vaginal birth 81 (76.4) 79 (78.2) 0.76

Operative vaginal birthc 25 (23.6) 22 (21.8)

Perineal laceration, n (%)

Intact perineum or first- degree perineal tears 63 (59.4) 63 (62.4) 0.67

Perineal tears and lacerationsd 75 (70.8) 73 (72.3) 0.70

First- degree 58 (77.3) 56 (76.7)

Second- degree 13 (17.3) 16 (21.9)

Third- degree 4 (5.3) 1 (1.4)

Episiotomyd 27 (25.5) 22 (21.8) 0.81

Neonatal data at birth

Fetus in occiput anterior position at birth, n (%) 105 (99.1) 98 (97.0) 0.13

Weight (g), mean ± SD 3294.7 ± 372.6 3305.7 ± 386.6 0.83

<3500 70 (66.0) 71 (70.3) 0.51

≥3500 36 (34.0) 30 (29.7)

Macrosomia (≥4000 g) 3 (2.8) 4 (4.0) 0.72

Head circumference (cm), mean ± SD n = 106 34.5 ± 1.5 n = 100e 34.6 ± 1.4 0.55

Abbreviation: SD, standard deviation.
aTime from full dilation until the start of pushing.
bOnly during spontaneous vaginal births.
c22 had a birth assisted by vacuum in the open glottis group and 17 in the closed- glottis group, and respectively, 0 and 1 by forceps, 1 and 2 by 
vacuum and forceps, 1 and 1 by vacuum and spatulas, and 1 and 0 by spatula; finally 0 and 1 had a maneuver for shoulder dystocia.
dThere were no fourth- degree perineal lacerations in the study and no secundiparous or multiparous woman had an episiotomy.
eOne missing data item.
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24.0% and 33.0% for primiparous women and 44.4% for multiparous 
women in the CG group.

One strength of our study is that we assessed pelvic floor func-
tion with both an anatomic (POP- Q) and a functional (ICIQ- SF) as-
sessment, using two methods widely validated by the international 
community. Moreover, these evaluations were performed by a lim-
ited number of professionals, all trained in this common procedure. 
Another strength is that, unlike most studies on this topic, we stan-
dardized the training for both pregnant women and professionals 

with a specific training session and two separate films specifically 
created for the study.13 Our study is also the only one to include 
principally women using epidural analgesia (>95%). This inclusion 
rate is an important strength in view of the need for evidence- based 
practices for the increasing number of women choosing epidural 
analgesia (82.2% in France in 2016). Finally, we had a very good fol-
low- up rate for this evaluation 6– 8 weeks after delivery.

One limitation of this multicenter study is that finally it took 
place mainly at a single center, which prevented us from identifying 

Open- glottis pushing 
(n = 106)

Closed- glottis pushing 
(n = 101) P- value

Adherence to the allocated intervention, mean ± SD

All women (%)a 63.6 ± 30.6 98.3 ± 9.4 <0.0001

By parity (%)a

Primiparae 56.5 ± 30.1 98.8 ± 8.5 <0.0001

Multiparae (%) 78.0 ± 26.8 97.2 ± 11.1 <0.0001

Note: Data are expressed as means ± standard deviation.
a% = ([Number of uterine contractions where the women used the allocated type of pushing/total 
number of uterine contractions where the women pushed] × 100).

TA B L E  3  Adherence to the allocated 
type of pushing

TA B L E  4  Maternal pelvic floor function according to trial group

Open- glottis pushing 
(n = 106)

Closed- glottis 
pushing (n = 101) Crude RR 95% CI

Adjusted 
RRa 95% CI

POP- Q

Stage of POP, n (%) n = 104 n = 98

Stage 0 64 (60.4) 54 (55.1) — — — 

Stage I 32 (30.2) 39 (37.8) — — — 

Stage II 10 (9.4) 7 (7.1) 1.32 0.52– 3.33 1.22 0.42– 3.6

Nulliparous 6 (17.1) 3 (9.7) 0.94 0.25– 3.62 — — 

Multiparous 4 (5.6) 4 (6.0) 1.77 0.48– 6.5 — - 

ICIQ- SF N = 105 N = 98

Global score, means ± SD 1.7 ± 3.4 2.0 ± 3.6 0.82 0.49– 1.39 0.79 0.47– 1.36

Score >0 = UI, n (%) 28 (26.7) 28 (28.6) 0.93 0.60– 1.46 0.81 0.42– 1.55

Primiparous 23 (67.6) 14 (20.9) 1.55 0.87– 2.75 — — 

Multiparous 5 (14.7) 14 (45.2) 0.33 0.13– 0.80 - - 

Score >5 = moderate or 
severe UI, n/n (%)

14/104 (13.5) 18/97 (18.6) 0.73 0.38– 1.38 0.67 0.30– 1.49

Primiparous 12 (17.1) 10 (15.2) 1.13 0.52– 2.44 — — 

Multiparous 2 (5.9) 8 (25.8) 0.23 0.05– 0.99 — - 

Type of UI, n (%)

Stress UI 18 (17.1) 19 (19.4) 0.88 0.49– 1.58 0.80 0.38– 1.68

Urge UI 12 (11.4) 11 (11.2) 1.01 0.47– 2.2 1.01 0.41– 2.53

Mixed UI 4 (3.81) 4 (4.1) 0.93 0.24– 3.63 — — 

Abbreviations: CI, confidence interval; RR, relative risk; SD, standard deviation. POP- Q, Pelvic Organ Prolapse Quantification; ICIQ- SF, International 
Consultation on Incontinence modular Questionnaire- Short Form validated in French; UI, urinary incontinence.
aRR adjusted for confounding factor (pre- pregnancy BMI <25 vs ≥25) and clinically relevant predictive factors (maternal age < 35 vs ≥35 years, 
parity 1 vs >1, perineal protection [perineal massage and/or warm compresses] yes vs no, duration of the expulsion phase [continuous], mode of 
birth spontaneous vaginal birth vs operative vaginal birth, perineal laceration [second- , third-  or fourth- degree and/or episiotomy] no vs yes and 
birthweight <3500 vs ≥3500 g).
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any center effect. A second limitation is the less than optimal com-
pliance in the OG group (63.6 ± 30.6% compared with 98.3 ± 9.4% in 
the CG group). The practice of OG pushing, even when directed, may 
be hampered by the use of epidural analgesia, which may reduce the 
desire to push.30 A third limitation is that there was no a priori power 
calculation for these outcomes: it is possible that the lack of differ-
ence is due to the small sample size. Moreover, we had no data on 
pelvic floor function and UI before delivery, although they are risk 
factors for UI, and our study lacks power for a multivariate subgroup 
analysis according to parity (primiparous/multiparous).

5  |  CONCLUSION

The type of directed pushing— OG vs CG— used by women with 
epidural analgesia during delivery does not affect their pelvic floor 
function 6– 8 weeks after delivery. The type of maternal pushing 
used during delivery should be chosen according to women's pref-
erences, experience and ability. These findings are not inconsistent 
with the hypothesis that CG pushing increases perineal pressure, 
leading to pelvic floor problems, especially for multiparous women. 
Future research should focus on this group, who are at higher risk of 
UI, to identify techniques that protect pelvic floor function. Other 
midwifery practices should be considered to prevent POP.
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