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Introduction
Immersion in water during labor and delivery has been
studied as an alternative form of obstetric care.[1] At the
end of 1960, Russian obstetricians Tjarkovsky and

Leboyer, were the first to get the idea of having the
newborn in a warm bath immediately after child-
birth.[2,3] Cluett et al. in a recent Cochrane review,
including 15 trials, concluded that in healthy women at

Özet: Suda do¤um
Amaç: Suda do¤um yöntemi, obstetrik bak›m›n alternatif bir biçi-
mi olarak araflt›r›lmaktad›r. Çal›flmam›zda amac›m›z, suda do¤um
yapmay› planlayan kad›nlarda obstetrik ve neonatal sonuçlar› de-
¤erlendirmekti. 

Yöntem: Çal›flmam›z, Ocak 2004 ile Ocak 2016 tarihleri aras›nda
‹talya’da tek bir merkezde gerçeklefltirilen retrospektif gözlemsel bir
çal›flmayd›. Suda do¤um yapmay› planlayan gebelerin klinik kay›tla-
r› özel bir veri taban›nda topland› ve çal›flmaya dahil edildi. Sadece
do¤umun ilk aflamas›n›n bafllang›c›ndan itibaren do¤um için suya gi-
ren gebeler çal›flmaya dahil edildi. Komplikasyonsuz tekil gebeli¤i
olan ve gebeli¤in 37. haftas›nda veya öncesinde sefalik gelifli olan ka-
d›nlar ile spontane do¤um bafllang›c› olanlar çal›flmaya dahil edilme
kriterleri aras›ndayd›. Çal›flman›n birincil sonucu, suda do¤um yapan
kad›nlar›n yüzde oran›yd›. 

Bulgular: Toplam 389 kad›n, dahil edilme kriterlerini karfl›layarak
çal›flmaya al›nd›. Bunlar›n 256’s› (%66) nullipar ve 133’ü (%34)
multipard›. Suda do¤um yöntemini kullanmay› planlayan 389 ge-
be kad›n›n 278’i (%71.5) suda do¤um yaparken, 31’i (%8.0) do¤u-
ma suda bafllad› ve su d›fl›nda do¤um yapt›, 80’i (%20.5) ise do¤u-
mun ilk aflamas›nda suda iken, ikinci aflamas›nda ve do¤um s›ras›n-
da su d›fl›ndayd›. Perineal laserasyon insidans› %61.4 bulundu. 

Sonuç: Suda do¤um yapmaya bafllayan kad›nlar›n büyük ço¤unlu-
¤u amac›n› gerçeklefltirdi. 

Anahtar sözcükler: Sezaryen do¤um, operatif do¤um, distosi,
postpartum kanama, yenido¤an yo¤un bak›m ünitesi.
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Abstract
Objective: Immersion in water during labor and delivery has been
studied as an alternative form of obstetric care. The aim of this study
was to evaluate obstetrics and neonatal outcomes of women intend-
ing to use immersion in water for labor and delivery. 

Methods: This was a retrospective observational study conducted
at a single center in Italy from January 2004 to January 2016. The
clinical records of pregnant women intending to use immersion in
water for labor and delivery were collected in a dedicated database
and included in the study. Only the women who underwent immer-
sion in water starting from the first stage of labor were included in
the study. Inclusion criteria were women with uncomplicated sin-
gleton gestations and cephalic presentation at or later than 37 weeks
of gestation, and with spontaneous onset of labor. The primary out-
come of the study was the percentage of women who had both labor
and delivery in water. 

Results: 389 women met the inclusion criteria and were included in
the study. 256 (66%) were nulliparous, and 133 (34%) were multi-
parous. Out of the 389 women intending to use immersion in water
for labor and delivery, 278 (71.5%) had labor and delivery in the
water, 31 (8.0%) labor in water and delivery on land, and 80 (20.5%)
had the first stage of labor in water, and the second stage and delivery
on land. The incidence of perineal lacerations was 61.4%. 

Conclusion: The vast majority of the women who set out to labor
and delivery in water achieve their aim. 

Keywords: Cesarean delivery, operative delivery, dystocia, post-
partum hemorrhage, NICU.
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low risk of complications, water immersion during the
first stage of labor has beneficial effects on mode of
birth and on perineal trauma and may reduce the use
of regional analgesia.[1] The evidence during the sec-
ond stage of labor is limited,[1] and still subject of
debate.[4,5] Given this evidence, the American College
of Obstetricians and Gynecologists (ACOG) recom-
mends against the immersion in water during the sec-
ond stage of labor and during the delivery.[4] The Royal
College of Obstetricians and Gynaecologists (RCOG)
considered immersion in water as an alternative for
labor and delivery, but recommends for informing
women that there is insufficient high-quality evidence
to either support or discourage giving birth in water.[5]

The aim of this study was to evaluate obstetrics and
neonatal outcomes of women intending to use immer-
sion in water for labor and delivery.

Methods
This was a retrospective observational study conducted
at a single center in Italy (Fabia Mater, Rome, Italy)
from January 2004 to January 2016. The clinical
records of pregnant women intending to use immer-
sion in water for labor and delivery were collected in a
dedicated database and included in the study. Only
women who underwent immersion in water for labor
and delivery starting from the first stage of labor were
included in the study.

All variables reported were collected on all of the
subjects included in this study. Inclusion criteria were
women with uncomplicated singleton gestations and
cephalic presentation at or later than 37 weeks of ges-
tation, and with spontaneous onset of labor. Women
with high-risk pregnancies, preterm delivery, and mul-
tiple gestations were excluded. Women with induced
labor, women who received epidural analgesia, those
with augmentation of labor, were also excluded.

For the purpose of this study we defined latent first
stage of labor as a period of time when there are painful
contractions and some cervical change, including cer-
vical effacement and dilatation up to 4 cm, established
first stage of labor as when there are regular painful
contractions and there is progressive cervical dilation
from 4 cm to 10 cm, and second stage of labor as the
finding of full dilation of the cervix.

The bath pool was large enough to allow the women
to have frequent position changes during labor. Water
temperature was maintained at 37°C, and the mother
was immersed up to chest level. The immersion in hot
water causes a dilation of the blood vessels that could
cause tachycardia and hypotension; this is why the
women had to leave the tub every two hours for about
thirty minutes. Maternal blood pressure, pulse rate and
respiratory rate were checked every 30 minutes.

A cardiotocographic monitoring for 20 minutes to
ensure wellbeing of the fetus was performed before the
immersion in water. Then, the fetal heart rate was
recorded once every 15 minutes, with a water proof
probe. Women are encouraged to leave the bath to uri-
nate regularly.

The primary outcome of the study was the percent-
age of women who had both labor and delivery in
water. Secondary outcomes were maternal and neona-
tal outcomes.

Results
389 women met the inclusion criteria and were included
in the study. 256 (66%) were nulliparous, and 133 (34%)
were multiparous. The mean maternal age was 29 years.
Mean gestational age was 39 weeks of gestations, rang-
ing from 37 to 41 weeks. The mean of cervical dilation
at the time of immersion in water was 5.8 cm, ranging
from 3 to 10 (Table 1).

Out of the 389 women intending to use immersion
in water for labor and delivery, 278 (71.5%) had labor
and delivery in the water, 31 (8.0%) labor in water and
delivery on land, and 80 (20.5%) had the first stage of

Table 1. Characteristics of the included women.

n=389

Maternal age (year) 29.4±4.2

Nulliparous 256 (65.8%)

Multiparous 133 (34.2%)

Gestational age 39.2±3.7

Smoking 40 (10.3%)

BMI 24.7±5.8

Cervical dilatation at the time of immersion 
in water (cm) 5.8±3.1 (range: 3–10)

Membranes ruptured 340 (87.4%)

Data are presented as number (percentage) or as mean ± standard deviation
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labor in water, and the second stage and delivery on land
(Table 2).

The incidence of perineal lacerations was 61.4%.
There were 3 third-degree lacerations (0.8%). Episiotomy
was performed in 40 cases (10.3%). 11 emergent cesarean
delivery occurred: 1 for non-reassuring fetal heart rate,
and 10 for prolonged second stage of labor. The mean
birth weight was 3346 g, and 13 babies (3.3%) had birth
weight >4000 g (Table 3). The incidence of postpartum
hemorrhage was 11.6%.

Discussion
While there are enough randomized controlled trials
assessing harms and benefits of water immersion during
the first stage of labor, there are lack of second stage
data.[4,6] Moreover, data regarding percentage of women
who achieve the aim of laboring and delivery in water are
also lacking.[4,7,8] In this retrospective study of 389 preg-
nant women, intending to give birth in water during
labor and delivery, we found that a large percentage of
this women achieved their aim. Only a small percentage
of women had to leave the tub during the first or the sec-
ond stage of labor to give land birth.

Most women who gave birth in water were at their
first pregnancy, with an average age of 29 years. This
data indicates that young women at their first birth expe-
rience are more likely to approach waterbirth to alleviate
pain during labor, notoriously longer in nulliparous.[9]

Mean gestational age was 39 weeks of gestation,
comparable between the women who achieved a water
birth and that who left the tub before delivery.

The second main finding of our study was that water-
birth is not associated with significantly high rates of
maternal and neonatal adverse outcomes. However, this
study was not powered for such outcomes, and limited by
the retrospective study design. The incidence of third-
degree was low in the group of woman who gave birth
water; they also had lower incidence of episiotomies

compared with women who had a landbirth. A major
limitation was that the study had no control group.

Our results concurred to data reported in a recent
Cochrane review, that reported an increase in second
degree tears with reduction in episiotomy in women who
were in an upright position.[1,10,11] These maternal birth
position was typically adopted by pool users and it would
seem to influence perineal outcomes.[12]

Conclusion
In conclusion, our study showed that among women
who intend to have birth water, the vast majority
achieved their aim. Based on these findings, immersion
in water may be offered as an alternative strategy for
labor and delivery in low risk women with singleton ges-
tations and cephalic presentation at term, who planned
to give water birth, wishing to reduce pain and have a
different experience during labor and delivery. Further
studies, including high-quality and well-designed ran-
domized controlled trials, are necessary.

Conflicts of Interest: No conflicts declared.

Table 2. Primary outcome.

n=389

First stage, second stage, and delivery in water 278 (71.5%)

First stage, second stage in water. Delivery on land 31 (8.0%)

First stage in water. Second stage, and delivery on land 80 (20.5%)

Table 3. Maternal and neonatal outcomes.

n=389

Birth weight (grams) 3346±459

Low birth weight 6 (1.5%)

Macrosomia 13 (3.3%)

Episiotomy 40 (10.3%)

Intact perineum, excluding episiotomy 150 (38.6%)

Any degree laceration 239 (61.4%)

First-degree laceration 164 (42.2%)

Second-degree laceration 72 (18.5%)

Third-degree laceration 3 (0.8%)

Fourth-degree laceration 0

Uterine atony 2 (0.5%)

Manual removal of the placenta 3 (0.8%)

Operative vaginal delivery 8 (2.1%)

Cesarean delivery 11 (2.8%)

Apgar score >7 at 1 min 0

Apgar score >7 at 5 min 0

Apgar score >7 at 10 min 0

Admission to NICU 3 (0.8%)

NICU: neonatal intensive care unit. Data are presented as number (percentage)
or as mean ± standard deviation. Low birth weight, birth weight <2500 g.
Macrosomia, birth weight >4000 g. 
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