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THE EFFECTS OF DELIVERY IN WATER
ON DURATION OF DELIVERY AND PAIN
COMPARED WITH NORMAL DELIVERY
Soheila Akbari Torkamani1, Farahnaz Kangani2, Fatemeh Janani3

ABSTRACT
Objective: To assess the effects of delivery in water, as a normal way of delivery without
intervention, in reducing the pain and duration of delivery.
Methodology: This is a clinical trial studying a community of Gravida one and two pregnant
women at the gestational age of 38-42 weeks, referred to Asalian hospital. The sample volume
was 100 cases, equally divided in two groups of routine delivery and delivery in water. The pain
and duration of delivery were analyzed using K-square, Kruskal-wiallis, and mann whitney, with
pv<0.05 considered significant.
Results: The findings show that the average duration of active delivery was 3.1 hrs ± 0.8 in the
delivery in water group, significantly lower than that of the other group, that is, 4.7 hrs ± 0.8
(p<0.05). Also the average of the second phase of delivery was 0.53 hrs ± 0.22 in the delivery in
water group, significantly lower than that of the routine group, that is, 0.88 hrs ± 0.43 (p<0.05).
The amount of pain was measured in both groups using the visual analog score, yielding 3.53 ±
0.79 in delivery in water, and 6.9 ± 1.7 in the other group, which indicates a significant
decrease in pain in delivery in water (p<0.05).
Conclusion: This study indicates that delivery in water may be a suitable, nonmedical, and non
invasive alternative, because it reduces the pain and duration of delivery.
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INTRODUCTION

The science of medicine endeavors to reduce
pain in patients, thus using pain killer and seda-
tives in many medical procedures. However,
these methods are not routinely accepted in
delivery which involves one of the most de-
manding forms of pain. Fear of delivery pain is
the most important reason why many women
are reluctant to undergo normal delivery and
choose caesarian as the alternative, although the
indications for cesarean section are many more.
The American association of gynecologists has
set the goal of reducing the rate of caesarian
from 25.5% to 15.5% during the 2000-2010
decade.1 In Iran, caesarian is still becoming more
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frequent; the figures of the Ministry of Health
report the rate of caesarian to be 3 times higher
than world estimates. The common methods of
reducing pain in delivery include epidural or
spinal anesthesia; nitrous oxide (N2O) in
entonox capsules; and other pain killers.2 Many
countries use the noninvasive, non medical
method of delivery in water which increases the
threshold of pain in pregnant women and
produces effective uterine contractions,
resulting in a more easily tolerated process of
delivery.

A 9-year prospective study on 9518 deliver-
ies, comprising 3617 deliveries in water and
5901 routine deliveries, indicated that delivery
in water has better outcomes for the mother and
the child.3 Another comparison performed on
220 deliveries concluded that delivery in water
is beneficial for difficult and long pregnancies,
and reduces the need for medical interventions.4

A study in Tehran on one hundred nullipa-
rous women divided in two control and case
groups, indicated that the need for medical
intervention, using oxytocin, analgesic, and
episiotomy was lower in the case group.5 We
conducted this study to compare the duration
and pain of delivery between delivery in water
and routine delivery in Asalian Hospital,
Khorram Abad, Iran.

METHODOLOGY

This is a clinical trial conducted in Asalian
Gynecological Hospital, Khorram Abad, from
February 19, 2006 to February 19, 2007. The
total number of cases was one hundred preg-
nant women, equally divided in two groups of
delivery in water and normal delivery. Both
groups were almost similar in terms of parity,
age, and gestational age. The inclusion criteria
were pregnant women 16-28 years old, 1-2
gravid, and gestational age of 38-42 weeks.

The study protocol was approved in ethic
committee of Lorestan University of Medical
Sciences, Iran and the study was conducted
according Declaration of Helsinki.

For all patients a questionnaire was filled out
by colleagues of the project, including the
following questions:

Age; gestational age; gravidity; the duration
of one and two delivery phases; score of pain;
amount of analgesics and oxytocin used; need
for episiotomy; neonate’s Apgar score; and
patient’s satisfaction with the delivery mode.

If women declared their written consent to
undergo delivery in water; they would enter the
warm pool during the active phase of delivery;
and throughout the process, the fetal heart rate,
pain score, and amount of analgesics and oxy-
tocin used would be recorded. In case of need
for caesarian, the patient would be excluded
from the study. If dilatation did not develop in
two hours, or if the contractions were ineffec-
tive, oxytocin would be used. If the pregnant
woman needed analgesics, she would be admin-
istered promethazine and the number of usages
would be recorded precisely. The pain score
would be estimated using visual analog score;
scoring from 0 to 10.

All the quantitative variables were shown as
average and standard deviation, and then they
were analyzed using SPSS software and tests of
variation analysis, Chi-square, Kruskal-Wallis,
and Mann Whitney were conducted. P values
of lower than 0.05 were considered significant.

RESULTS

The total number of cases was one hundred
divided equally in two groups of delivery in
water and normal delivery. Each group was
further divided in two subgroups of nulliparous
and second gravid women.

The mean age of patients was 20 ± 2.1 years in
the nulliparous subgroup of delivery in water
group, 25 ± 2.1 years in the second gravid sub-
group of delivery in water group, with the grand
average of 21 ± 2.5 years for all the women in
the delivery in water group.

The mean age of patients was 19.8 ± 2.4 years
in the nulliparous subgroup of normal delivery
group, 21 ± 2.3 years in the second gravid sub-
group of normal delivery group, with the grand
average of 20 ± 2.5 years for all the women in
the normal delivery group.

The distribution of gestational age in the
community in study was shown to have 36% of
cases at 38-39 weeks, 33% at 39-40 weeks, 26%
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at 40-41 weeks, and 5% at 41-42 weeks of
gestational age (Table 1).

The mean duration of the active phase was
3.6 ± 0.82 hrs for the nulliparous subgroup of
delivery in water group, and 2.8 ± 0.8 hrs in the
second gravid subgroup of delivery in water
group. The total average of the active phase was
3.1 ± 0.8 hrs for the delivery in water group.

The mean duration of the active phase was
5.2 ± 0.5 hrs for the nulliparous subgroup of nor-
mal delivery group, and 4.32 ± 0.8 hrs in the
second gravid subgroup of normal delivery
group. The total average of the active phase was
4.7 ± 0.8 hrs for the normal delivery group.

The mean duration of the second phase of
delivery was 0.62 ± 0.21 hours for the nullipa-
rous subgroup of delivery in water group, and
0.34 ± 0.8 hours for the second gravid subgroup
of delivery in water group. The total average of
the second phase of delivery was 0.53 ± 0.22
hours for delivery in water group.

The mean of the second phase of delivery was
0.88 ± 0.43 hours for normal delivery group;
therefore, the reduction in the active and sec-
ond phases of delivery in water was statistically
significant in comparison with the normal de-
livery group (p<0.05).

The patients were administered oxytocin, if
their delivery did not develop in the active
phase. The amount of oxytocin used for both
groups was studied. The results show that 83.7%
of patients in the delivery in water group, and
43.1% of patients in the normal delivery group
did not need oxytocin. The reduction in need
for oxytocin with delivery in water is signifi-
cant in comparison with normal delivery group
(p<0.05) (Table-I).

The amount of analgesics (promethazine in
this study) used for both groups was studied.
The results show that 85.7% of patients in the
delivery in water group, and 41.2% of patients
in the normal delivery group did not need
analgesics. The reduction in need for analgesics
with delivery in water is significant in compari-
son with normal delivery group (p<0.05)
(Table-II).

The pain score was assessed for both groups
using the visual analog score. In this method,
the severity of pain is scored based on the
patient’s perception of pain from 0-10.  The re-
sults indicate that the average pain score was
3.53 ± 0.79 for the delivery in water group, and
6.96 ± 1.7 for the normal delivery group. The
reduction in pain score with the delivery in
water group is significant in comparison with
the normal delivery (p<0.05) (Table-III).

Sixty one percent of patients in the delivery
in water group did not need episiotomy,
whereas 35.6% of patients with normal deliv-
ery needed episiotomy. The reduction in need
for episiotomy in the delivery in water group is
significant in comparison with the normal
delivery group (p<0.05) (Table-IV).

The newborns of women giving birth in
water never had five minutes Apgars of lower
than 8; 85.Seven percent of these patients had
Apgar 10, and 14.3% had Apgar 8-10. 54.1% of
patients in the normal delivery group had
Apgar 10, 31.3% had Apgar 8-10, and 14.6% had
Apgar 6-8, and one neonate needed NICU

After the delivery, the patients were asked
about their satisfaction with the delivery mode.
About 72.3% of patients declared that they will
certainly choose this mode for their next

Table-I: Distribution of relative frequency of
pregnant women on the basis of delivery

mode and need for oxytocin
Groups    Oxytocin Total

Yes No
W (%) 16.3 83.7 100.0
L (%) 56.9 43.1 100.0
Total (%) 37.0 63.0 100.0
P<0.001
W: delivery in Water       L: delivery in Land

Table-II: Distribution of relative frequency of
pregnant women on the basis of delivery

mode and need for painkillers
Groups       Analgesic Total

Yes No
W (%) 14.3 85.7 100.0
L (%) 58.8 41.2 100.0
Total (%) 37.0 63.0 100.0
P<0.001
W: delivery in Water      L: delivery in Land
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pregnancy, 21.3% mentioned that they may
choose it for the next pregnancy, and 6.4%
announced that they will certainly not choose
it for their next pregnancy and will choose
caesarian. In the normal delivery group, 8.7%
of patients said that they will certainly choose
this mode for their next pregnancy, 39.1% de-
clared that they may choose it for their next
pregnancy, and 52.2% said that they will not
become pregnant again, or will choose caesarian
as the alternative mode. Four patients in the
delivery in water group and  nine  patients in
the normal delivery group needed caesarian and
were excluded from the study.

DISCUSSION

The results of the study in Asalian Hospital
depict that the durations of the 1st and 2nd phases
of delivery are much shorter in the delivery in
water group than those of the normal delivery
group, probably because of warm water touch-
ing the nipples and stimulation oxytocin secre-
tion, leading to effective contractions. Also, the
sitting position in water and the hydrostatic
effect of water increase the force of contraction
in pelvis and ameliorate the descent of the
presenting part.

Therefore, Cluette et al. proposed delivery in
water as an alternative in cases of non develop-
ing deliveries and dystocia, with the purpose
of reducing medical interventions like admin-
istering oxytocin.6

One study comparing 70 women undergoing
delivery in water and 70 undergoing normal
delivery did not show any change in the dura-
tion of the active phase of delivery. On the other
hand, the duration of the second phase of

delivery was reported to have taken nine
minutes longer in water than in normal
delivery, a feature attributed to the
hydroanalgesic properties of water that relaxes
the contractions to some extent but does not
interfere with the delivery process. Also the pain
score and the need for episiotomy were reported
to be smaller with delivery in water; and the
conditions of the newborn with respect to
respiration and Apgar were reported equal in
both groups.7

One study on 220 deliveries in water in 2005
concluded that delivery in water is helpful for
cases of difficult delivery and facilitates the pro-
cess.4 Our study indicates that the pain score and
the amount of analgesic needed are significantly
lower with delivery in water than normal de-
livery: 85.7% of those delivering in water and
41.2% of those undergoing normal delivery did
not need analgesics). Geissbuehler et al. 2004
reported that 69.7% of deliveries in water and
58% of normal deliveries did not need
analgesics.8

Our study in Asalian Hospital indicates that
83.7% of deliveries in water and 43.1% of nor-
mal deliveries did not need oxytocin. Bourke et
al. reported that no delivery in water required
oxytocin administration and 98% of multipa-
rous women mentioned that delivery in water
is easier than normal delivery.9

In our study, 61% of deliveries in water and
35.6% of normal deliveries did not need epi-
siotomy which shows a significant difference.
Comparing with other studies, our study
involves more cases of episiotomy, apparently
due to our caution to prevent 3rd and 4th grade
laceration.

Table-III: Average pain score in pregnant
women considering delivery mode

Groups Pain
N Mean Standard

deviation
W 50 3.53 0.79
L 50 6.96 1.7
Total 100 5.28 2.17
P<0.001
W: delivery in Water    L: delivery in Land

Table-IV: Distribution of frequency of
pregnant women on the basis of

delivery mode and need for episiotomy
Groups   Episiotomy Total

Yes No
W (%) 38.8 61.2 100.0
L (%) 64.4 35.6 100.0
Total (%) 51.1 48.9 100.0
P=0.010
W: delivery in Water     L:  delivery in Land



One study on 2000 deliveries reports a signifi-
cant reduction in episiotomy, blood loss and
also pain with delivery in water. Also in this
study mothers’ satisfaction and 5th and 10th

minute apgars of newborn were significantly
higher.10

Our study showed no case of Apgar lower
than 8 or NICU requirement with delivery in
water. Whereas with normal delivery, 14.6% of
newborns had Apgar 6-8, one case needed
NICU, and one neonatal death. Also in one
study in October 2000, no case of aspiration or
perinatal complications was observed with
delivery in water and they proposed this mode
of delivery with close monitoring of mother and
newborn to be the safest for mother and
neonate.10

Grunebaum et al. reported that 6.49% of neo-
nates born in water and 0.5% of neonates born
normally needed NICU.11On the other hand,
Joanne et al. concluded that with delivery in
water, the neonatal acidosis decreases and the
PCO2 of umbilical artery is significantly lower
than normal delivery.12 Kwee et al. reported that
the hydrostatic effect of water  increases
central blood volume and enhances placental
uterine circulation, leading to ameliorating
fetal conditions and preventing fetal distress.13

Johnson et al. concluded that with delivery in
water, owing to the appropriate water tempera-
ture, lack of voice, touch, etc. stimuli, smaller
effect of gravity on the newborn, and intactness
of umbilical cord the neonate will not start
breathing and thus will not aspirate water be-
fore emerging from the pool.14 A BMG report
indicates that delivery in water is 95% safe and
beneficial, with only a small risk of water aspi-
ration, the reason of which is intactness of um-
bilical cord before taking the neonate out of
water.15

CONCLUSION

Delivery in water may be an appropriate al-
ternative for normal delivery due to reduction
the duration of delivery, pain, medical interven-
tion such as administering analgesics, oxytocin
and episiotomy, and also lack of adverse effects
on the neonate. Delivery in water, if performed

with close monitoring of mother and newborn,
is totally safe for both.

Considering the patients’ satisfaction with this
mode of delivery and their desire to experience
it again for their subsequent pregnancies, it may
be a proper way to prevent elective caesarians,
a measure in line with maternal health which
promotes natural delivery.

Finally, we propose encouraging pregnant
women to select this mode of delivery through
providing health centers with the necessary
equipment, educating health personnel, and
also increasing the knowledge of pregnant
women about the advantages of this mode of
natural delivery.
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