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Abstract

Objective: to evaluate the efficacy of spontaneous pushing with pursed lips breathing compared to directed pushing during

the second period of labor in the occurrence of episiotomy. Methods: this is a quasi-randomized clinical trial, with 62 low-risk

pregnant women in the second stage of labor. They were randomly allocated in control (CG) (n = 31) and intervention (IG)

(n = 31) groups. The IG performed spontaneous pushing with pursed lips breathing while the CG was oriented to perform

directed pushing associated with Valsalva Maneuver (MV). Results: There was no difference between the groups regarding the

occurrence of episiotomy (RR 1,1; 95%IC 1,0 to 1,2). However, there was a decrease in the duration of the maternal pushing by

3.2 minutes (MD 3,2; 95%CI 1,4 to 5,1) and a difference in maternal anxiety (Md (IQR) IG 46 (35-52), CG 51 (44-56) p:0,049),

both favoring the IG. There was no difference in others maternal and neonatal outcomes Conclusions: spontaneous pushing

with pursed lips breathing was effective in reducing the duration of the pushing and showed a difference in maternal anxiety,

but did not decrease the occurrence of episiotomy, nor did it alter the other studied maternal and neonatal outcomes.

Abstract

Objective: to evaluate the efficacy of spontaneous pushing with pursed lips breathing compared to directed
pushing during the second period of labor in the occurrence of episiotomy.

Methods: this is a quasi-randomized clinical trial, with 62 low-risk pregnant women in the second stage
of labor. They were randomly allocated in control (CG) (n = 31) and intervention (IG) (n = 31) groups.
The IG performed spontaneous pushing with pursed lips breathing while the CG was oriented to perform
directed pushing associated with Valsalva Maneuver (MV).

Results: There was no difference between the groups regarding the occurrence of episiotomy (RR 1,1;
95%IC 1,0 to 1,2). However, there was a decrease in the duration of the maternal pushing by 3.2 minutes
(MD 3,2; 95%CI 1,4 to 5,1) and a difference in maternal anxiety (Md (IQR) IG 46 (35-52), CG 51 (44-56)
p:0,049), both favoring the IG. There was no difference in others maternal and neonatal outcomes

Conclusions: spontaneous pushing with pursed lips breathing was effective in reducing the duration of the
pushing and showed a difference in maternal anxiety, but did not decrease the occurrence of episiotomy, nor
did it alter the other studied maternal and neonatal outcomes.

Brazilian Clinical Trials Registry (ReBEC) under the identifier: RBR-556d22.

Keywords: Labor, Obstetric; Labor Stage, Second; Respiration; Parturition; Spontaneous Pushing.
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Introduction

Maternal pushing has been discussed for decades, mainly about its relevance in facilitating care in the
second stage of labor and maternal and fetal outcomes [1,2]. In 1957, Beynon was the pioneer to compare
the pushing done spontaneously with the Valsalva maneuver (VM), leading to a discussion about imposed
breathing patterns associated with expulsive efforts and their relationship with the integrity of the pelvic
floor. That study initiated a reflection on the importance of changing pushing instructions in obstetric care
[3,4].

Directed pushing is common practice in obstetrics worldwide and it is done independently of the maternal
desire to carry out the expulsive effort. It is usually associated with a VM sustained for 10 seconds or more
and is oriented by third parties [4-6].

Recently in 2018, the World Health Organization (WHO) recommended that women in the expulsive phase
of the second stage of labor should be encouraged and supported to follow their desire to push. According
to the WHO, qualitative evidence shows that it is important for women to feel in charge of childbirth. The
recommendation mentions that due to the absence of evidence of any benefit of imposing directed pushing
in the second stage of labor this technique should be avoided by health professionals involved in childbirth
care [7].

Spontaneous pushing is carried out naturally by the woman according to the inevitable desire to push down
progressively. There is no deep breathing, and it does not initiate right at the beginning of the contraction.
Generally, three to five pushings occur starting at the peak of the contraction and mostly happen with open
glottis. [4-6].

In this scenario, the idea of using pursed lips breathing arises, which consists of a nasal inspiration followed by
a resisted exhalation performed with pursed lips and/or semi-closed teeth, which may occur with or without
contraction of the abdominal muscles [8] to facilitate spontaneous pushing during the expulsive effort, but
studies are still scarce [2]. There is a study that compared a relaxation technique with breathing exercises,
which involved diaphragmatic inspiration, prolonged fractional expiration, and pursed lips breathing with
usual care but observed only during the first stage of labor [9].

Several physiological effects are related to pursed lips breathing in several populations, such as improve-
ment of breathing patterns, reduction of dyspnea sensation, global relaxation, positive expiratory pressure
maintenance, preventing alveolar collapse while promoting lung deflation [8]. Also, an increase in arterial
oxygen pressure and arterial oxygen saturation, decreased carbon dioxide pressure, decreased respiratory
rate and increased tidal volume were observed [10], in addition to changes in respiratory mechanics, with
greater activation of the abdominal, rib cage and accessory expiratory muscles, and lower diaphragmatic
participation, which may be useful to prevent respiratory fatigue [11,12].

Therefore, given the physiological benefits of pursed lips breathing described in the literature, we hypothesize
that its use during the second stage of labor may result in better maternal and neonatal outcomes and thus
provide the necessary evidence for its guidance.

Given the gaps in knowledge resulting from the high risk of bias in the studies regarding the type of pushing,
the present study aimed to evaluate the efficacy of spontaneous pushing with pursed lips breathing when
compared to directed pushing on maternal and neonatal outcomes.

Materials and methods

2.1 Study design

This is a quasi-randomized controlled clinical trial that compares a group of parturients who received guidance
in the second stage of labor regarding spontaneous pushing with pursed lips breathing to a control group
that followed the usual care of the service with directed pushing.

2
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. 2.2 Definitions and Participants

This study was conducted in a maternity hospital located in Recife, Brazil, from July 2018 to January 2019.

Inclusion criteria were low- and high-risk parturients in the second stage of labor, between 19 and 45 years
old and 37 to 42 gestational weeks. Were excluded from the study multiparous women, those with dead
fetuses, history of analgesia, induced delivery, or using psychoactive drugs.

2.3 Interventions

Researchers applied a checklist to confirm eligibility criteria. If the parturient were eligible, she received
information about the study and was invited to participate voluntarily. A Free and Informed Consent Form
was requested according to the 466/12 Resolution of the National Health Council.

This research was approved by the Research Ethics Committee of the Federal University of Pernambuco
under the registration numbers 2.885.560 and CAEE: 81405717.7.0000.5208 and is also registered in the
Brazilian Clinical Trials Registry (ReBEC) under the identifier RBR-556d22. The description of this article
followed the international standards recommended by the CONSORT Statement: Updated Guidelines for
Reporting Parallel Group Randomised Trials [13].

The study sample for the primary outcome (episiotomy) was calculated considering the results of a meta-
analysis [2] that obtained a RR of 0,51 and a control group incidence of 71% through the Open-epiversion
3.0 software, considering alpha and beta errors of 0,05 and 0,20, respectively. A 20% loss to follow-up was
anticipated. 95% confidence level and 80% power were considered. Therefore, 62 pregnant women were
necessary, 31 in the intervention group and 31 in the control group.

Randomization was carried out by placing each patient’s name in opaque envelopes that corresponded to
either the intervention or the control group and were prepared by an independent researcher not directly
involved in the study. The parturients were followed in three moments: right after randomization, one hour
and 24 hours after delivery.

In this initial follow-up performed during prepartum and in the delivery room the duration of the second
stage of labor and the maternal pushings were measured. Then, the following data were collected: personal
and socioeconomic (age, marital status, schooling, family income, and occupation), clinical and obstetric data
(weight, height, Body Mass Index – BMI, Systolic Blood Pressure and Diastolic Blood Pressure), postpartum
hemorrhage, perineal laceration, episiotomy, gestational age, parity, route of delivery, instrumental delivery,
pain, anxiety, maternal fatigue, and satisfaction. Finally, the following neonatal data were collected in
the obstetric center or at the joint accommodation: newborn admission to intensive care, hypoxic-ischemic
encephalopathy, 5-minute Apgar, and neonatal resuscitation.

After the diagnosis by the hospital team about the complete deletion of the cervix (10 centimeters) and
effacement, the volunteer in the intervention group received guidance about the breathing pattern associated
with expulsive efforts, based on the spontaneous pushing physiology: pursed lips breathing associated with
open glottis in tidal volume, controlled by the woman, along with abdominal muscle efforts and perineal
relaxation. The team also used communication strategies providing positive feedback and information about
labor evolution and the possible sensations (Figure 1).

The control group followed the usual routine of the service team, with the use of directed pushing, regard-
less of maternal desire, initiated right after uterine contraction, by guiding the woman to perform a deep
inspiration, initiating the effort with closed glottis for 10 seconds or more. The entire pushing protocols are
described in Figure 1.

2.4 Data collection

Maternal and fetal outcomes were evaluated within the first hour after birth. Pain and maternal satisfac-
tion about the type of pushing were measured with a 10-point visual analog scale (VAS), 0 being absence
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. of pain/mild pain and low satisfaction, and 10 meaning moderate to severe pain and high satisfaction,
respectively [14].

Anxiety levels were assessed with the Brazilian version of the State-Trait Anxiety Inventory (STAI) [15],
already adapted and validated for women in labor [16]. It contains 19 statements, each with four agreement
levels, scored from 1 to 4, with 1 indicating the lowest level of anxiety and 4 the maximal level. This score
was reversed for the items that are present with anxiety (items 1, 2, 4, 7, 9, 10, 14, 15, 18, 19). With a
total score of 19 to 76 points, mild anxiety (19 to 36 points), moderate anxiety (37 to 56 points) and severe
anxiety (57 to 76 points) were categorized.

To assess maternal fatigue the Maternal Perception of Childbirth Fatigue Questionnaire (MCFQ) was used,
consisting of 15 questions, with four agreement levels each, scored from 0 to 4, 0 being an indicative response
of a minimum degree of fatigue and 4 a maximum degree, being categorized as low fatigue (15-50 points)
and high fatigue (51-75 points) [17].

Data about episiotomy, perineal lacerations, instrumental delivery (forceps or vacuum), postpartum hemor-
rhage (24 hours after delivery) and neonatal data such as the presence of hypoxic-ischemic encephalopathy,
the 5th minute Apgar and the newborn’s admission to intensive care were collected in medical records. The
positions adopted by women in labor have not been reported or established.

2.5 Data analysis

The Student’s t-test or the Mann-Whitney test were used to compare continuous variables between the
groups. To compare categorical variables the Chi-square test or Fisher’s exact test was performed.

To determine the effect size of the intervention, continuous variables were expressed as mean and standard
deviation, mean difference and 95% confidence interval, or median and interquartile interval (25% - 75%).
The categorical variables were expressed in frequency and number of cases. When relevant, the relative
risk was calculated. Kolmogorov-Smirnov normality test was performed for data distribution analysis. Per-
protocol analysis was performed. P < 0,05 was considered for statistical significance.

All data analysis was performed in SigmaPlot 12.0 (Systat Software, Inc., Germany) and IBM SPSS Statistics
Software 25.0 (Statistical Package for the Social Sciences).

3. Results

During data collection, 786 parturients were evaluated for eligibility, and 210 were randomized into the two
groups. However, a total of 148 volunteers were lost, 80 from the intervention group and 68 from the control
group, for the following reasons: labor induction and withdrawal from participation (Figure 2). The final
sample consisted of 62 patients, 31 in each group. No high-risk pregnant women were included in this study.

The volunteers had a median age of 23 years (IQR IG: 21-28; CG: 19-30) and median gestational age of 39
weeks (IQR IG: 38-40; CG: 38-40), with no difference between the groups regarding maternal, sociodemo-
graphic and biological variables (Table 1).

No difference was observed for the following neonatal and maternal outcomes: episiotomy, perineal lacera-
tions, duration of the second stage of labor, vaginal, cesarean, or instrumental delivery. There were no cases
of postpartum hemorrhage and maternal blood pressure changes. However, there was a 3.2-minute (IG: 3.2
± 3.5; CG: 6.5 ± 3.8; CI95% 1.4 to 5.1; p<0.001) (Table 2) decrease in the duration of the maternal pushing
and lower maternal anxiety in IG (Md (IQR) IG 46 (35-52) CG 51 (44-56) p:0,049). There was no difference
in pain, maternal fatigue, and satisfaction (Table 3).

Regarding neonatal outcomes, there were no cases of newborn admission to intensive care, hypoxic-ischemic
encephalopathy, Apgar scores lower than 7, and neonatal resuscitation between the groups.

4. Discussion

4
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. In the results obtained from this study, the spontaneous pushing associated with pursed lips breathing
showed no difference for the occurrence of episiotomy, perineal lacerations, the duration of the second stage
of labor, vaginal, Cesarean or instrumental delivery, when compared to directed pushing. There were no
cases of postpartum hemorrhage and maternal blood pressure changes. However, there was a decrease in the
duration of the maternal pushing and a difference in maternal anxiety in the spontaneous pushing group
with pursed lips breathing. There was no difference in pain, fatigue, and maternal satisfaction. There were
no events related to neonatal outcomes.

The expulsive stage is considered a strong indicator of long-term impairments of pelvic floor and bladder
functions [18-22]. However, the present study showed no difference between the groups regarding episiotomy
and perineal lacerations associated with the type of pushing, confirming the findings of a meta-analysis [2]
comprised of five studies with 2.320 women in which no difference in episiotomy occurrence was observed RR
0,95; CI95% 0,87 to 1,04) as well as for grade 3 or 4 perineal lacerations (RR 0,94; CI95% 0,78 to 1,14), as
analyzed from seven studies with 2.775 women. These data differ from a prospective cohort and a randomized
clinical trial [22,23] published after that meta-analysis, which evidenced the association of directed pushing
with VM maintained for 10 seconds or more with a significant increase in the number of episiotomies and
grade 3 and 4 perineal lacerations [24].

It was hypothesized that the possible effects of pursed lips breathing would interfere directly in the pelvic
floor muscles, since this exercise causes a change in the recruitment pattern of respiratory muscles, increasing
the recruitment of accessory muscles of the chest wall and the activity of the abdominal muscles throughout
the respiratory cycle, simultaneously decreasing the recruitment of diaphragmatic and pelvic floor muscles
[25]. Therefore, one can conclude that the effect of that breathing pattern on pelvic floor muscles depends
on the intensity of the abdominal muscles recruitment as the maneuver can be performed with a strong
contraction of those muscles, depending on professional instruction and stimulus.

The intensity of abdominal muscles contraction will influence intra-abdominal pressure (IAP). When con-
tracting the abdominal muscles, the diaphragm rises, while the pelvic floor muscles move downwards [26].
Also, in situations of strong abdominal muscles contractions, the diaphragm moves upwards, and the increase
in IAP induces a contraction of the pelvic floor muscles [27].

Therefore, considering that the pelvic floor muscles do not contract by themselves, but in cooperation with
the muscles around the abdominal area [28], we believe that this reasoning could be applied during the
execution of pursed lips breathing, thus promoting the same effects, which can help the pushing in caudal
direction [29].

The duration of the second stage of labor has been discussed as an important aspect of parturition, as the
ideal duration for this stage is sought. The factors that influence the duration of this stage have been studied
for the development of recommendations such as the breathing patterns used during expulsive efforts. There
is no consensus yet regarding these practices and the ideal duration of this stage. It is estimated, though,
that the longer the duration, the greater the maternal-fetal repercussion [18,24,30].

When evaluating the duration of the second stage of labor there were no differences regarding the type
of pushing. These findings are similar to those of an aforementioned meta-analysis [2], which included six
studies comparing the duration of that stage of labor associated with spontaneous pushing or with the
directed pushing with VM. A total of 667 nulliparous women were evaluated, initially showing no difference
in expulsive stage duration (MD 10.26 minutes; CI95%: -1,12 to 21,64). However, after sensitivity analysis,
due to inadequate randomization, based on four studies with 494 women, a decrease in the duration of
the expulsive stage with directed pushing was observed (MD:17,62; CI95%: 5,28 to 29,95). Those findings
were yet considered inconsistent as they presented high heterogeneity due to methodological and statistical
limitations, thus with a high association to random effects for those affirmations.

In another retrospective cohort study [22] conducted in Australia with 19.212 women a longer duration of the
second stage of labor was observed for those who used the directed pushing when compared to the spontaneous
pushing, that duration being 14.4 minutes (95%CI 12.0-16.8) for the nulliparous and 8.0 minutes (95%CI
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. 6.8-9.2) for the multiparous. A randomized clinical trial [18] with 108 women corroborated the findings of
the previous meta-analysis [2] regarding the expulsive period duration. Therefore, the discussion about the
effect of the type of pushing on the duration of the expulsive period persists.

The duration of maternal pushing is another aspect that can influence maternal-fetal well-being and perineal
integrity [31-33]. The women from our study who performed spontaneous pushing with pursed lips breathing
showed a 3.2-minute reduction of the expulsive effort. This finding was similar to those of a meta-analysis
[2] that analyzed pushing duration based on two studies with a total of 169 women, observing a decrease of
9.76 minutes (MD -9.76 minutes; 95%CI -19.54 to 0.02). However, after sensitivity analysis based on a study
with 69 women, there was a 15-minute reduction in pushing duration for the spontaneous pushing group
(MD -15,22 minutes; 95%CI -21,64 to -8,80). This analysis was based on one study only with a small sample
and therefore should be interpreted with caution [2].

Favoring the discussion about the importance of these outcomes, a cohort [34] that analyzed 57.267 deliveries
concluded that a maternal pushing more than 30 minutes long during the second stage of labor, and an
expulsive stage more than one hour long are the potential factors for maternal and neonatal morbidities,
especially postpartum hemorrhage, as well as uterine atony and cervical and perineal lacerations. This study
recommends caution regarding obstetric interventions and better analyzing expectant management during
the second stage of labor.

There was no difference between the types of pushing and delivery route or the need for instrumentalization.
These data are similar to those found in the literature [2]. When analyzing research on pain, anxiety, and
maternal fatigue in the second period of labor there is no consistent evidence about a direct association
with the type of pushing. It is understood, however, that those outcomes might influence labor progression,
as the stress generated by these sensations result in a greater release of catecholamines, fatty acids, and
lactate, which can reduce the effectiveness of uterine contractions, possibly leading to prolonged labor,
and consequently to dystocia, instrumentalization, higher post-partum hemorrhage risk, fetal distress and
negative labor experience for the woman [32,34,35].

In our study, women who carried out spontaneous pushing with pursed lips breathing showed lower anxiety
levels when compared to those on the control group. This result was seen because the more encouraged to do
directed pushing with VM, the less physiological was the labor, thus increasing maternal distress following
the release of hormones such as catecholamines and adrenaline, responsible for increasing maternal anxiety
[16].

The type of maternal pushing did not influence neonatal outcomes in this study. This was expected since the
apnea duration was lower than what is found in literature, which estimates that 7 to 8 seconds of apnea with
high intrathoracic and abdominal pressures can already interfere in uteroplacental oxygen delivery, which
can lead to fetal distress [36-43].

Not collecting data about the posture adopted by the parturient can be cited as a limitation of this study.
That data can influence both the duration of the second stage of labor and the pushing. External conditions
related to the hospital environment, such as noise or collective hospitalization, may have distracted the
parturient’s focus on spontaneous pushing and breathing patterns orientations. Nevertheless, it is important
to emphasize that there was no follow-up by the doulas of the service in any of the groups.

It is noteworthy that the exercises were performed by physical therapists. As we know, the individual must
be well instructed by the professional to properly perform the technique. The technique is limited to 3 to
5 breaths, as prolonging it causes fatigue of the respiratory muscles and significantly lower levels of carbon
dioxide, potentially leading to a decrease in perfusion to the brain, causing syncope. Without the proper use
of pursed lips breathing an individual could exacerbate air and carbon dioxide retention [44].

In conclusion, spontaneous pushing with pursed lips breathing was not effective in reducing episiotomy.
However, pushing duration decreased by 3.2 minutes, also showing a difference in maternal anxiety. This
result may indicate its use for emotional control when compared to directed pushing. As an implication

6



P
os

te
d

on
A

u
th

or
ea

15
O

ct
20

20
—

T
h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
60

27
85

19
.9

54
90

26
2/

v
1

—
T

h
is

a
p
re

p
ri

n
t

an
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

. for physical therapy practice, these findings may signal an attitude in decision-making about guiding the
breathing pattern in the expulsive stage.
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Group Description
Intervention Group (Spontaneous pushing with pursed lips breathing) Nasal inspiration followed by a resisted expiration, done with pursed lips and/or half-closed teeth with a 1:3 inspiratory and expiratory ratio (I:E). Do not stimulate deep breathing but a comfortable pattern in tidal volume without excessive accessory inspiratory muscle use; Guide to begin pushing when the desire increases and not only during uterine contraction, as well as do several pushings during it; Encourage the woman to breathe freely between the pushings, encouraging several inspiratory incursions before the next pushing and expiratory delay may be encouraged; Contraindicate the use of “puppy breathing” or other breathing patterns with increased rate or prolonged apnea for more than 6 to 8 seconds; Stimulate open glottis and vocalization with deep sounds using A, O, and U vowels. Focus the expulsive effort to the abdominal region orienting “navel towards the back” if necessary, also guiding shoulder, thorax, and cervical regions relaxation during exertion; At the moment of pushing the baby out do not provide “Poop force!” guidance but rather “Relax as if you were going to pee.”; Provide positive feedback to expulsive efforts such as: “You’re doing great!”; “Very well!”; “You look great!”; “The baby is coming!”; “Congratulations!”. Also, offer guidance on the possible sensations of the woman: “You will feel your vagina opening up!” and ask for feedback about her body sensations.
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. Control Group (Directed pushing) Directed pushing carried out regardless of the desire to do it. Right at the beginning of a uterine contraction, take a deep breath between the pushings and then start the pushing effort with closed glottis, maintaining for 10 seconds or more. Guide according to the service team conduction: “Make a long force downwards!”; “Make poop force!”; “Inhale deeply, hold your breath, then push downwards without stopping!”; “When the contraction begins, make non-stop poop force!”; “Don’t interrupt the pushing force!”.

Figure 1. Assistance protocol for pushing guidance in control and intervention groups.

Table 1. Maternal sociodemographic and biological characteristics of the groups that performed spontaneous
pushing with pursed lips breathing and directed pushing during the second stage of labor.

IG (n=31) CG (n=31)

VARIABLES Median (IQR25-75) Median (IQR25-75)
Age (years) 23 (21 – 28) 23 (19 – 30)
Height (cm) 162 (159 – 167) 162 (157 – 166)
Weight (kg) 69,9 (63,5 – 79,5) 69 (62,0 – 79)
BMI (kg/m2) 26,6 (24,5 – 30,3) 26,4 (24,8 – 28,7)
Gestational age (weeks) 39 (38 – 40) 39 (38 – 40)
VARIABLES N (%) N (%)
Parity
Nuliparous 0 (0) 0 (0)
Primiparous 7 (22) 10 (32)
Multiparous 24 (78) 21 (68)
Origin
Recife and metropolitan region 30 (97) 31 (100)
Other regions 1 (3) 0 (0)
Marital status
Single 19 (61) 18 (58)
Married 8 (26) 2 (7)
Divorced 1 (3) 0 (0)
Widowed 0 (0) 0 (0)
Civil partnership 3 (10) 11 (35)
Education (years)

1 to 3 0 (0) 2 (6)
4 to 7 27 (87) 27 (87)
8 to 11 4 (13) 2 (6)
> 12 0 (0) 0 (0)
Per capita income (MW)

< 1 8 (26) 3 (10)
1 to 3 23 (74) 28 (90)
4 to 6 0 (0) 0 (0)
> 7 0 (0) 0 (0)
Occupation
Housewife 24 (77) 21 (68)
Other 7 (23) 10 (32)
IQR – interquartile interval; N – number of cases. MW – Minimum wage R$954,00 (2018) IQR – interquartile interval; N – number of cases. MW – Minimum wage R$954,00 (2018) IQR – interquartile interval; N – number of cases. MW – Minimum wage R$954,00 (2018)

Table 2. Maternal outcomes of parturients submitted to spontaneous pushing with pursed lips or to directed
pushing.

MATERNAL VARIABLES IG CG

X(SD) X(SD) MD 95%CI P value1

Duration of the second stage of labor (minutes) 28,1 ± 26,3 40,9 ± 29,2 12,8 -1,3 to 26,9 0,025
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. MATERNAL VARIABLES IG CG

Duration of maternal pushing (minutes) 3,2 ± 3,5 6,5 ± 3,8 3,2 1,4 to 5,1 <0,001
N (%) N (%) RR 95%CI P value2

Episiotomy 0 (0) 3 (10) 1,1 1,0 to 1,2 0,119
Perineal laceration 30 (97) 28 (90) 1,1 0,9 to 1,2 0,612
Vaginal delivery 31 (100) 30 (97) 1,0 1,0 to 1,1 1,000
Instrumental delivery 0 (0) 3 (10) 1,1 1,0 to 1,2 0,119
Cesarean section 0 (0) 1 (3) 1,0 1,0 to 1,1 1,000
Postpartum hemorrhage 0 (0) 0 (0) - - -
Maternal blood pressure 0 (0) 1 (0) 1,0 1,0 to 1,1 1,000
Oxytocin 0 (0) 0 (0) - - -
SD, standard deviation; MD, difference in means; N, number of cases; RR, Relative Risk; 95%CI, 95% Confidence Interval. 1 Mann-Whitney test / 2 Fisher’s exact test SD, standard deviation; MD, difference in means; N, number of cases; RR, Relative Risk; 95%CI, 95% Confidence Interval. 1 Mann-Whitney test / 2 Fisher’s exact test SD, standard deviation; MD, difference in means; N, number of cases; RR, Relative Risk; 95%CI, 95% Confidence Interval. 1 Mann-Whitney test / 2 Fisher’s exact test SD, standard deviation; MD, difference in means; N, number of cases; RR, Relative Risk; 95%CI, 95% Confidence Interval. 1 Mann-Whitney test / 2 Fisher’s exact test SD, standard deviation; MD, difference in means; N, number of cases; RR, Relative Risk; 95%CI, 95% Confidence Interval. 1 Mann-Whitney test / 2 Fisher’s exact test SD, standard deviation; MD, difference in means; N, number of cases; RR, Relative Risk; 95%CI, 95% Confidence Interval. 1 Mann-Whitney test / 2 Fisher’s exact test

Table 3. Pain, fatigue, anxiety, and maternal satisfaction scores for the spontaneous pushing with pursed
lips breathing and the directed pushings groups during the second stage of labor.

VARIABLES IG CG IG CG

VAS PAIN SCORE N (%) N (%) Md (25%-75%) Md (25%-75%) P value1

No pain / mild pain 0 (0) 3 (10) 10,0 (9,0 – 10,0) 10,0 (8,0 – 10,0) 0,404
Moderate pain / severe pain 31 (100) 28 (90)
MATERNAL FATIGUE SCORE N (%) N (%) Md (25%-75%) Md (25%-75%) P value1

Low fatigue 27 (87) 23 (74) 35,0 (25,0 – 39,0) 38,0 (29,0 – 51,0) 0,145
High fatigue 4 (13) 8 (26)
IDATE ANXIETY SCORE N (%) N (%) Md (25%-75%) Md (25%-75%) P value1

Mild anxiety 4 (12) 2 (6) 46,0 (35,0 – 52,0) 51,0 (44,0 – 56,0) 0,049
Moderate anxiety 25 (81) 29 (93)
High anxiety 2 (7) 0 (0)
MATERNAL SATISFACTION SCORE N (%) N (%) Md (25%-75%) Md (25%-75%) P value1

Low satisfaction 4 (13) 4 (13) 10,0 (6,0 – 10,0) 10,0 (10,0 – 10,0) 0,262
High satisfaction 27 (87) 27 (87)
IG, intervention group; CG, control group. 1 Mann-Whitney test IG, intervention group; CG, control group. 1 Mann-Whitney test IG, intervention group; CG, control group. 1 Mann-Whitney test IG, intervention group; CG, control group. 1 Mann-Whitney test IG, intervention group; CG, control group. 1 Mann-Whitney test IG, intervention group; CG, control group. 1 Mann-Whitney test
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