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Abstract

Objective To prospectively assess the effect of water
birth on maternal and fetal outcomes in a selected low-
risk collective of a tertiary obstetrical unit.

Method 1In this prospective observational study, 513
patients of a low-risk collective, who requested a water
birth, were studied during the years 1998-2002. Pri-
mary outcome measurements included the maternal
and fetal parameters. Secondary outcome measure-
ments comprised data on the incidence of water births
in an interested, low-risk population in an academic
hospital.

Result All groups were similar in terms of demo-
graphic and obstetric data. Significant differences were
observed in maternal outcome parameters, which
included the use of analgesia/anesthesia during labor,
the duration of first and second stages of labor, peri-
neal tears and episiotomy rate. No differences were
seen in all observed fetal outcome parameters includ-
ing APGAR scores, arterial and venous pH, admission
rate to neonatal intensive care unit and infection rate.
Conclusion Water birth is a valuable and promising
alternative to traditional delivery methods. The mater-
nal and fetal outcomes were similar to traditional land
births. However, currently there still exist some deficits
in the scientific evaluation of its safety. Therefore, the
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selection of a low-risk collective is essential to mini-
mize the risks with the addition of strictly maintained
guidelines and continuous intrapartum observation
and fetal monitoring. Based on our results and the
literature, water births are justifiable when certain
criteria are met and risk factors are excluded.
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Introduction

The first single report of a successful water birth in a
medical journal is dated 1805, when a French woman
gave birth to a healthy infant in a bathtub [1]. In 1983,
Odent [2] published the results of more than 100 water
births. More than 20 years later, bathing for pain relief
during labor or for delivery itself has gained much pop-
ularity, especially in western countries, like England,
Germany, Switzerland or Austria. As a consequence,
the House of Commons Health Committee [3] in the
United Kingdom released a statement in 1992 that “all
women should be offered the option of a birthing pool
during labour and birth”. Therefore it is not surprising
that the rate of obstetrical providers who offer this
method is rising. A recent survey among all German-
speaking obstetrical units (n =1,277) with a rate of
return of 78% (n=881) showed that 25% offered
water births. Of those, 22% (n = 218) who did not pro-
vide water births in 1997 introduced this innovative
delivery method in 1998 [4]. Although the Royal Col-
lege of Obstetricians and Gynecologists already pub-
lished guidelines stating that there appears to be no
difference in the outcome, there is still an ongoing
debate about the safety, general outcome and impact
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of water births [S]. The literature referring to water
births provides some evidence that the overall outcome
is similar or even better than that achieved with tradi-
tional methods. The outcome parameters of water
births have been studied only in a few prospective
observational studies, prospective pilot studies, retro-
spective studies and empirical reports, which were
biased by individual or institutional experiences [6-9].
Therefore this study sought to investigate, in a pro-
spective manner in a tertiary obstetrical unit and in a
pre-selected low-risk collective, both maternal and
fetal outcomes and identify factors predictive for water
births.

Materials and methods

The institutional review board of Basel University
Women’s Hospital, Switzerland, approved this pro-
spective observational study, and written informed
consent was obtained from all participating patients.
Between April 1998 and May 2002, a total of 521
patients consented to participate after being assessed
for eligibility (Fig.1). Eight of them were excluded
from further participation in the course of the study,
either for medical or demographic reasons. During the
routine medical checkups in our antenatal clinic, all
pregnant women at low risk for obstetrical and/or
maternal complications were informed in the late sec-
ond and third trimesters about the availability of water
deliveries. Every interested woman was given detailed
explanations and information about the inclusion and
exclusion criteria and about our guidelines concerning
the safety of water birth, either by a trained resident,
fellow or midwife. Inclusion criteria were delivery at
our tertiary obstetric care center, single pregnancy with
cephalic presentation at term (> 37 weeks of gesta-
tion), current negative results on HIV, Hepatitis B and
C, continuous fetal cardiotocogram (CTG) and obser-
vation of the patient, venous access during labor and
leaving the bath in case of a suspicious or pathological
CTG, according to the RCOG guidelines [10]. Exclu-
sion criteria consisted of intrauterine growth restriction
(< 5th percentile), meconium-stained amniotic fluid,
pathological and suspicious CTG, maternal infection
with HIV, Hepatitis B, Hepatitis C or acute Herpes
genitalis, fetal macrosomia (> 95th percentile), history
of shoulder dystocia, epidural anesthesia and intrave-
nous sedation. All patients agreed to be tested for
HIV, Hepatitis B and C before admission to protect
the staff from infections, according to the requirements
of the institutional review board. If a woman tested
positive or the results were not available until delivery,
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a water birth could not be performed. All members of
the obstetrical unit underwent a vaccination for Hepa-
titis B prior to conducting water births and were obli-
gated to wear gloves during labor and delivery. All
patients willing to participate were also screened for
Group B streptococcus (GBS) in the 37th week of ges-
tation. GBS-positive women received chemoprophy-
laxis with 2.2 g ampicillin and clavulanic acid
intravenously during labor. After admission to the
maternity room, enemas were offered. The woman
could enter the bathtub whenever she desired prefer-
entially at a cervical dilatation of approximately 5 cm.
The water temperature varied between 32 and 36°C.
We did not recommend bath products (such as soaps or
foam bath additives) because these could obscure the
color of the water. The fetal heart rate was monitored
continuously (cardiotocogram by telemetry; Hewlett
Packard 71034 Boehringer, Germany). The subsequent
management of labor was identical for all groups. In
case of failure of cervical dilatation (< 1 cm/h), intrave-
nous oxytocin by infusion pump was initiated with
increasing doses from 1.25 up to 20 mU/min, and/or
rupture of the membranes was initiated. A patient’s
desire for alternative forms of pain relief was fully
respected. Standard intravenous analgesics and home-
opathies were used as first line drugs upon request of
the woman. Yet if an epidural blockade was required,
further submersion in water was not possible. In case
of water birth, the midwife ensured a controlled deliv-
ery of the head, and the baby was brought gently but
within seconds to the surface and placed on the
mother’s chest. The midwife clamped and subse-
quently cut the umbilical cord. After the delivery, 5 TU
oxytocin was applied intravenously. If the placenta was
not delivered within 10 min postpartum, or if there was
an increased blood loss, the patient had to leave the
bathtub. After having drained the water, the bathtub
was cleaned first with soap and water and subsequently
with Kohrsolin FF Concentrate (Bode Chemie, Ham-
burg, Germany), containing glutaraldehyde, benzalko-
niumchloride and didecyldimethylammoniumchloride,
according to the infection control policy and allowed to
air-dry between each use.

To reduce the risk of an infection with Pseudomonas
the water tap was fully opened for several minutes,
before filling the tub. All data were prospectively col-
lected by midwifes or residents and documented on the
trial entry form in the patients’ hospital records. After
the study’s completion, the clinical data were filled in
an excel sheet by a member of the research team. This
research team member was not responsible for provid-
ing patient care. The primary outcome measure was
the maternal outcomes of use of analgesia/anesthesia
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Assessed for eligibility:

N=521
Excluded:
N=8
—_— 5 severe diabetes mellitus type I: 2

hepatitis C: 1
acute herpes genitalis: 1
intrauterine fetal death: 1

relocation: 3

v

Participated in the study:
N=513
100%

Study group Control group I Control group II Control group IIT
(Water delivery): (Spontaneous (Spontaneous (Instrumental delivery:

N=89 delivery with delivery without Forceps, ventouse,
17.3% temporary temporary caesarean section):

immersion): immersion): N= 145

N=133 N= 146 28.3%

Ineligible: Ineligible:
N=0 N=0

~

Analysed:
N=513

Fig. 1 Flow chart of participants through the prospective study

during labor, duration of labor and birth, blood loss
during birth, injuries of the birth canal and maternal
infection. The fetal outcomes included APGAR score
at 1 and 5 min, cord pH immediately after birth, admit-
tance to neonatal care unit and signs of postpartum
infections. As a secondary outcome measurement we
collected data on the incidence of water births in an
interested, low-risk population in our tertiary teaching
hospital.

Student’s ¢ test and Welch test (if variances in
groups are unequal) were used to compare approxi-
mate normally distributed data in the groups. Mann—
Whitney U test was used for the ordinal data. As a mea-
sure of correlation, Spearman rank order correlation

was calculated. All variables used were described by
mean, median, standard deviation (SD) and minimal
and maximal values.

If variables were categorical, cross tabs were formed
and Fisher’s exact test was applied, calculating the rela-
tive risk with corresponding 95% confidence intervals.
To compare several subgroups with continuous data,
one-way ANOVAs were performed. Because of the
purely exploratory character of the study the P values
were not adjusted for a specific variable due to multiple
comparisons.

A P value < 0.05 was considered significant. All anal-
yses were performed using SPSS (SPSS, Inc., Chicago,
USA) 11.5.1.
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Results

On initial screening in our antenatal clinic, 521 patients
were interested in having a water birth (see Fig. 1). All
of them signed the informed consent. The collective
represented 7.7% of all deliveries (n = 6,800) at the
Basel University Women’s Hospital between April
1998 and May 2002. Eight of the 521 patients were
excluded from participation, either due to medical rea-
sons (two patients with severe diabetes mellitus type I)
or exclusion criteria: one woman had hepatitis C, one
suffered from acute herpes genitalis and one patient
mourned an intrauterine fetal death. Furthermore,
three women moved before birth and therefore could
not deliver in our institution. All the remaining 513
women met the inclusion criteria. According to the
course of delivery, four different groups were desig-
nated: 89 pregnant women (17.4%) delivered in water
and constituted the study group (SG), 133 patients
(25.9%) had a normal vaginal delivery after temporary
immersion and formed the control group I (CG I),
whereas 146 women (28.5%) had a normal vaginal
delivery but no temporary immersion and established
therefore control group II (CG II). Control group III
(CG III) consisted of 145 patients (28.3%) who had an
operative delivery, either by cesarean section (49
[9.5%]) or by vaginal assisted delivery (96 [18.7%)])
with forceps or vacuum.

The study group and its control groups were compa-
rable in terms of demographic and obstetric data, such
as maternal age, gestational age, birth weight, maternal
occupation and medical insurance, a parameter with a
good correlation to the socioeconomic background
(see Table 1). Only gravidity and parity were signifi-
cantly different. CG I and III comprised significantly
less multiparae than the SG and CG II. A similar trend
was seen in the number of previous pregnancies. Fur-
thermore, the ethnical background of the collective
was recorded according to their origin: local Swiss pop-
ulation, Mediterranean origin (Portugal, Spain, Italy,
ex-Yugoslavian, Turkey) and others. Swiss patients
were found significantly less often in the control group
II, compared to SG (59.6 vs 77.5%), P: 0.011. In con-
trast, more patients with a Mediterranean origin were
found in the CG II. Furthermore, CG I and III fea-
tured significantly more often preterm rupture of mem-
branes compared to the SG.

The need for additional analgesics was significantly
higher in two control groups (CG I and CG III) com-
pared to the study group, P <0.001 (see Table 2). The
request for homeopathy as analgesic therapy was also
higher in all control groups, reaching non-significance
in level in CG II. Epidural anesthesia was not allowed
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in the case of a water birth. The prevalence of epidural
anesthesia was 50% in CG I, 38% in CG II and 94% in
CG III. The mean values for the duration of first stage
of labor were significantly longer in the two control
groups (CG I, P: 0.003 and CG III, P < 0.001), com-
pared to the water delivery group, maybe biased by
parity (see Table 2). There were no differences in pro-
longed first stage of labor between the SG and control
groups, except in CG IIT (P < 0.001). In contrast, pro-
longed second stage of labor was significantly longer in
all control groups (P: 0.02).

The CTG during the first stage of labor was signifi-
cantly more often pathological in the CG I (P: 0.02)
and CG III (P <0.001) than in the SG (see Table 2).
Significantly more pathological CTGs were recorded in
all control groups in the second stage of labor
(P < 0.001). Intravenous oxytocin and uterine relaxants
were significantly more often used in all control groups
(P <0.001). In the instrumental delivery group there
was a higher incidence of meconium-stained fluid,
although this did not reach statistical significance (P:
0.052) compared to SG.

Significantly more episiotomies were cut in all con-
trol groups, compared to the study group (P < 0.001,
see Table 3). In contrast, more first and second-degree
perineal lacerations occurred in the water delivery
group. We observed no third-degree perineal lacera-
tions in the study group. Its incidence was 2.3% in CG |
and 0.7% in CG II (see Table 3). No shoulder dystocia
occurred in any group.

In the study group, 57% of patients delivered the
placenta in the tub. The third stage of labor lasted sig-
nificantly longer in the water delivery group, compared
to the control groups (P < 0.001). This result had no
influence on the estimated blood loss or in the postpar-
tum hemoglobin levels: maternal blood loss was signifi-
cantly higher in control group III compared to the
study group (see Table 5). A retained placenta was a
rare event in all groups (see Table 3).

The mean birth weight was similar in all groups. Sig-
nificantly lower APGAR scores at 1 min were seen in
the control group III (P < 0.001), with no statistically
significant difference with the other groups after 5 min.
A statistically significant lower arterial pH value was
seen in CG III, P: 0.02. Significantly lower venous pH
measurements were observed in all control groups
compared to the water delivery group, P <0.05. All
four groups were comparable regarding the rate of
admission to the NICU (see Table 4).

No significant differences occurred among the
groups in the hemoglobin or hematocrit values
assessed in the third trimester and in the first stage of
labor (see Table 5). Hemoglobin and hematocrit values
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= = = = were significantly lower in all control groups (except
L A A s hematocrit in CG II) assessed 2 days postpartum,
8 8 8 8 P <0.05 (see Table 5). The maternal temperature mea-
o 2 o B o 3 o 2 sured on admission and 2 days postpartum did not
— O O oo O — 9 O w o . . .
£832883888s¢8 v show any differences in all groups. We did not observe
SFPIio3dFiuodFiuwzé4io any clinical signs of postpartum infections, which could
have been related to the water deliveries.
2 Discussion
= N ~ . .
8 f\? & g :\? 5\3 Water births have become very popular in recent
Ew TR o 2 o years, especially in German-speaking countries. Advo-
%3 n % % 5 % E cates of this form of delivery emphasize the advanta-
== = © o es, mainly painless births, gentler experience for the
g yp g P
newborn, less severe injuries to the birth canal and
= increased maternal autonomy, although most of these
z.2 claims have not been scientifically proven [11, 12]. On
s g the other hand, antagonists of water births argue that
'@g < negative maternal side effects (e.g., increased blood
2 g‘?n 2 4 % ¥ loss, lack of perineal control and secondary perineal
o & | o> L * > . . . . .
2| & ¥ ? EN trauma, increased risk of infection) and fetal risks
2 S 3 3 2 3 é < (aspiration, hypoxemia, infection, pulmonary edema,
Sol|lea S 37 s > hyponatriemia) may occur [13-17], but some of these
[Z2BN=EEN [o\l — el — — . . . . B
objections are not scientifically evaluated. On the basis
- of these conflicting reports and lack of sufficient data,
g discussion about the safety of water births is still ongo-
=g ing. A recently published Cochrane review stated that
O = . . .
Z £ no adverse neonatal outcomes after immersion in the
3 E < first stage of labor have been observed [18]. Neverthe-
2} [=)} . . .
aow | A N N A less, insufficient data have assessed the effect of immer-
g 5 | &8 EN BN EN .o . .
Efale ~ o Q " sion in water in the second and third stages of labor.
£2%8 £ € e < S ially in the USA, have ari
SEV|S & ° = < evere concerns, especially in the , have arisen
S22 |d S &2 o — about possible adverse events that may have been asso-
ciated with water births [19]. The lack of evidence-
B based data has been objected by the antagonists of
3 water births. We agree with this fair comment, yet add-
3= 2 9 = = ing that this drawback can only be resolved with addi-
9_3 8 o: = BN BN tional, well-designed studies. In order to obtain some
= g = © = o more data, we performed this observational study.
Overall, only 1.3% of all deliveries in our tertiary peri-
o natal center during the study period occurred in water.
éb This small number is consistent with those of other ter-
g g tiary centers, which showed similar percentages [20-
= . .
S o o 22]. A high percentage of multiparae underwent water
E ) ) ) 2 delivery. We speculate that multiparous women gener-
s § E E £ ally experience a shorter duration of labor and possibly
§ o g i & 3 even less pathological CTG tracing secondary to this.
g 53 g '_‘5 g A possible negative experience with a first land birth
§ Tj =03 £ ; also may contribute to the multipara’s decision to par-
a2 §°§ é ~§ 2 2 ticipate in an underwater birth. Many proponents of
= | £ 2 22 = S water births emphasize that water births are associated
< | S S35 S < 3 . . . .
= 1> A ©) A p= with less pain and fewer rates of epidural analgesia, as
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confirmed by several studies [23-25]. The data are con-
sistent with those of our observational study where sig-
nificantly less additional conventional analgesics,
homeopathies and epidural analgesia were requested
and utilized in the study group. Our study demon-
strated a strong dependency on the rate of episiotomies
and delivery mode, as well as the incidence of first and
second-degree tears, a finding not reported by the
Cochrane review [18]. This difference may be
explained with a careful, comprehensive training of all
involved occupation groups (midwifes, residents, fel-
lows and affiliated). Unlike some data in the literature,
we found a significantly longer first stage of labor in
two of the control groups (CG I and II1) [11, 24, 25, 26].
Data from a large observational study with over 3,600
water deliveries [7] support our findings, whereas other
trials did not show statistically significant difference
[11, 24, 27]. We speculate that the combination of
maternal relaxation, improved uterine perfusion and
permanent attendance of midwifes as well as parity
contributed to the superior results in our water deliv-
ery group. A certain delay in the progression of deliv-
ery may also be reflected in the increased use of
oxytocin in the control groups. The CTG during the
first stage of labor was significantly more often consid-
ered to be pathological in the CG I and CG III than in
the SG, whereas the CTG was significantly more often
pathological in all three control groups during the sec-
ond stage of labor. This may be biased by parity and
the duration of first and second stages of labor.

Our study results are consistent with those of the
Cochrane review [18] that there were no significant
differences in the incidence of low APGAR scores,
higher admission rates to NICUS or higher incidence
of neonatal infections, similar to a recently published
observational study [7]. In contrast to the study of Gei-
ssbuehler et al., where a minimal arterial pH of 6.88
(mean value 7.29, range 6.88-7.54) in the water deliv-
ery group was recorded, our study group showed no
arterial pH of < 7.13. This may be explained with the
pre-selection of the collective and the rigorous inclu-
sion and exclusion criteria. Furthermore, none of the
other negative fetal outcome parameters, mentioned
by antagonists of water births such as aspiration, hyp-
oxemia, pulmonary edema, consecutive hyponatriemia,
was observed. Some authors reported similar results to
our study and found no differences in fetal and mater-
nal outcomes [2, 28], but others have demonstrated the
converse [13, 15,29, 30].

In conclusion, our data indicate that water deliveries
performed in a pre-selected low-risk collective moti-
vated to undergo this delivery mode are safe and not
associated with an adverse maternal or fetal outcome,

SG versus CG I-III: NS
SG versus CG I-III: NS
SG versus CG I-III: NS
SG versus CG I-III: NS

*#().045
*#%0.000
*0.028
*#%0.000

*0.036

Instrumental delivery,
n =145 (28.3%)
*#*CG III versus SG
*#*CG III versus SG

12.1 (1.1)
35.4 (3.1)
12.1 (1.6)
35.4 (4.7)
10.4 (1.6)
30.4 (4.6)

#*CG II versus SG
#**CG II versus SG

12.1 (1.2)

Spontaneous delivery with
11.0 (1.6)

no temporary immersion,
n =146 (28.5%)

35.0 (3.3)
12.2 (1.4)
35.6 (3.6)
323 (4.5)

Spontaneous delivery with

temporary immersion,
n =133 (25.9%)

*CG I versus SG

*CG I versus SG

12.0 (1.1)
351 (3.2)
123 (1.7)
35.5 (4.8)
11.0 (1.6)
32.2 (4.6)

Water delivery,
n=289 (17.3%)

12.1 (0.9)
35.1 (2.6)
12.7 (1.3)
36.4 (3.6)
117 (1.6)
34.1 (4.6)

Table 5 Maternal outcomes/hematological parameters

Hematocrit 2 days after delivery

Hemoglobin 2 days after delivery
(mean, SD)

Hemoglobin during pregnancy
(mean , SD)

(mean, SD)
Hematocrit during pregnancy

(mean, SD)
Hemoglobin during delivery

(mean, SD)
Hematocrit during delivery

Variable
(mean, SD)
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as long as full attention of the safety policy is war-
ranted. However, there is a lack in the scientific evalua-
tion of the safety of this method. Therefore we do not
recommend this way of delivery without a careful
selection of the candidates. It is equally important to
strictly adhere to guidelines and to use continuous
intrapartum observation as well as fetal monitoring.
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