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Abstract. – OBJECTIVE: The objective our
study was to compare the respective effects of
water and traditional delivery on birthing women
and newborns.

PATIENTS AND METHODS: 120 primiparas
with singlet pregnancy, head-down foetus posi-
tion, and term delivery were randomly divided
into two groups. Sixty birthing women were in-
cluded in traditional delivery group, while other
sixty women underwent water delivery. The dura-
tion of labour and the volume of blood lost with-
in 24 hours were compared between both
groups. Furthermore, perineum condition, de-
gree of delivery pain, and Apgar scores (1st and
5th minute) were also compared.

RESULTS: The total duration of labour and the
volume of lost blood were comparable between
both delivery methods. The perineum integrity
and episiotomy rates were significantly (p < 0.05
for both comparisons) better in water delivery
group (respectively, 25.00% vs. 8.33% and 1.67%
vs. 20% in traditional delivery group). Further-
more, the degree of delivery pain was also more
favourable in water delivery group. The Apgar
scores were comparable between both delivery
methods.

CONCLUSIONS: Water delivery can reduce de-
livery pain without increasing the risk to birthing
women and newborns.

Key Words:
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Introduction

Delivery is a physical process that most
women come to experience in life and is a crucial
step in human reproduction1-4. Natural delivery is
often complicated with severe pain. Also,
birthing women experience strong loneliness and
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sense of fear, which affects the progress of the
labour5-8. Prolonged pain in natural delivery is
the cause of many women choosing cesarean de-
livery. Studies show that the foetuses delivered
by cesarean section are different from those born
by natural delivery; furthermore, cesarean section
also causes substantial injury to the mothers3.
Thus, reducing the duration and intensity of pain
during natural delivery is of immediate interest.
Water delivery is a delivery mode that can de-

crease the pain associated with delivery, shorten
the duration of the delivery, and be beneficial for
newborn’s adaptation to the new environment7,8.
In our Hospital, water delivery has been success-
fully applied and achieved good clinical results.

Patients and Methods

Study Individuals
One hundred and twenty birthing women ad-

mitted between June 2012 and July 2013 were
randomly divided into two groups. Sixty women
undergoing traditional delivery were assigned to
control group, while other 60 women were se-
lected for water delivery group. Women in the
traditional delivery group had an average age of
[mean ± SD] 27.42 ± 2.48 (range 22-35) years.
Their gestational week at delivery ranged from
37 to 42 weeks (39.43 ± 2.10) weeks. Women’s
age in water delivery group was 27.49 ± 2.51
(21-35) years and their gestational week at deliv-
ery was 39.47 ± 2.22 (37-42) weeks. All birthing
women were primiparas with singlet pregnancy,
head-down foetus position, and term delivery.
The age, gestational week and parity were not
statistically different between both study groups.
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Perineum condition, absolute number (%)
Total Blood loss

duration of with in Degree I Degree II
Groups labour, hours 24 hours, ml Complete laceration laceration Episiotomy

Traditional 6.11 ± 2.42 190.47 ± 20.52 5 (8.33) 27 (45.00) 16 (26.67) 12 (20.00)
delivery (n = 60)
Water delivery 5.27 ± 2.03 184.38 ± 21.26 15 (25.00) 39 (65.00) 5 (8.33) 1 (1.67)
(n = 60)
p 0.032 N.S. 0.024 0.026 0.018 0.021

Table I. Delivery conditions in study groups.

Footnote: Data are presented as mean ± SD or as absolute number (%). N.S.: not significant.

ter the delivery, and included muscular tension,
pulse, reaction to stimulus, complexion, and res-
piration11.

Statistical Analysis
SPSS13.0 (SPSS Inc., Chicago, IL, USA) was

used for analysis. Quantitative data were ana-
lyzed by the t test. Qualitative data were ana-
lyzed by the chi-square test. The p value of <
0.05 was considered statistically significant.

Results

Delivery
Average durations of labour were 5.27 ± 2.03

and 6.11 ± 2.42 hours in, respectively, water and
traditional delivery groups (Table I). Blood losses
within 24 hours were respectively, 184.38 ±
21.26 and 190.47 ± 20.52 ml (Table I). Neither
duration of labour nor blood losses were signifi-
cantly different between study groups. In con-
trast, both perineal integrity (25.00% vs. 8.33%)
and episiotomy rates (1.67% vs. 20.00%) were
significantly (p < 0.05) more favourable in water
delivery group (Table I).

Delivery Pain
As demonstrated in Table II, the degree of pain

was significantly (p < 0.05) lower in water deliv-
ery group.

Apgar Scores
The Apgar scores were comparable between

both study groups at the 1st and 5th minute after
the birth (Table III).

Delivery
In traditional delivery group, predelivery prepa-

rations included enema, shaving, artificial rupture,
foetus monitoring and parenteral nutrition. Women
were taught breathing and pushing methods to de-
liver the foetus. In water delivery group, the
women were asked to do enema and take shower
before their cervixes opened by 3 cm. When their
cervixes opened to 4 cm, vagina examinations
were applied to confirm cervix expansion, as well
as presentation and height of the foetuses. The
characteristics of amniotic fluid were observed to
control for membrane rupture. Then, women en-
tered the water bath whose temperature was main-
tained at 35-37º C. The women assumed free posi-
tion, and foetal heart monitoring was done every
15 minutes until newborn delivery.

Delivery Conditions
The duration of the delivery and the volume of

blood lost within 24 hours were recorded in all
women. The perineum condition was evaluated
as follows: a tear of perineum skin and mucosa
of vaginal opening was defined as a degree I lac-
eration, while a tear up to the muscular layer of
perineum, involving mucosa of the posterior wall
of vagina, was defined as a degree II laceration9.

Intensity of Pain
Absent or slight pain was ranked as degree I,

tolerable pain (women could cooperate with the
doctor) was ranked as degree II, moderate pain
and inability to cooperate with the doctor was
ranked as degree III, and unendurable severe pain
was defined as degree IV pain10.

Apgar score
The Apgar score was used to assess the physi-

cal condition of newborns at 1 and 5 minutes af-
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Delivery pain

Groups Degree I Degree II Degree III

Traditional delivery (n = 60) 12 (20.00) 34 (56.67) 14 (23.33)
Water delivery (n = 60) 50 (83.33) 8 (13.33) 2 (3.33)
p 0.008 0.014 0.020

Table II. Delivery conditions in study groups.

Footnote: Data are presented as mean ± SD or as absolute number (%). N.S.: not significant.

Groups 1st minute 5th minute

Traditional delivery (n = 60) 9.28 ± 0.47 9.32 ± 0.52
Water delivery (n = 60) 9.26 ± 0.51 9.34 ± 0.49
p N.S. N.S.

Table III.Apgar scores (points) in study groups.

Footnote: Data are presented as mean ± SD. N.S.: not significant.

Discussion

During delivery, birthing women often suffer
from severe pain, which markedly prolongs the
duration of labour and decreases the quality of
the delivery. Not surprisingly, many women
choose cesarean delivery12-14. As humane con-
cepts of modern medicine are spreading more
widely, natural delivery has attracted more atten-
tion15,16.
In water delivery, birthing women receive

professional guidance. Women have natural de-
livery supported by the buoyancy of the water
and comfortable water temperature17,18. Because
this non-medical method can decrease the pain
of natural labour, it is gradually becoming pop-
ular among birthing women19,20. In contrast to
an obstetric table, water provides better support
and relaxes muscle tension21. Furthermore, in
the water, women can move more freely and as-
sume different positions (e.g., squat, sit or
kneel), which helps to relax the muscles of the
pelvic floor and expand the cervix more rapid-
ly22. In addition, water delivery can alleviate the
nervousness and anxiety, and improve the toler-
ance to pain. At a sitting or semi-reclined posi-
tion, the uterus is away from the spine and close
to the abdominal wall; thus, the vertical axis is
more similar to the birth axis, which is benefi-
cial for descending of the foetus23. Also, appro-
priate water temperature decreases body release
of algogenic substances (e.g., catecholamines),

relaxes the muscles, calms the mood, and elimi-
nates the cervix resistance. The latter helps to
attenuate the pain. Blood perfusion of the uterus
is increased and expansion speed of the cervix
is accelerated, which both facilitate the labour
and shorten delivery time24. In warm water, the
pressure difference between outside and inside
of the vagina is small, and the perineum and
birth canal can be sufficiently expanded. After
being immersed in the water, the elasticity of
the pelvic floor tissue is increased to some ex-
tent. In addition, water provides buoyancy to the
foetus, which reduces the pressure to the per-
ineum, thereby significantly decreasing the rate
of vagina laceration. With the diminished rate of
perineum tissue injury, birthing women can re-
cover more rapidly25.
As water delivery can accelerate the progress

of labour stage and shorten the delivery time, the
rate of neonatal hypoxia may be decreased. Wa-
ter environment is similar to amniotic fluid, thus
the foetus has a smoother transitional process.
Newborn’s blood is cleaned in the water, and the
contact between the mother and the baby can be
applied early, which provides a beneficial condi-
tion for lactation and recovery26.
Water delivery is also called water birth, while

traditional delivery – dry birth. Traditional deliv-
ery is associated with a lack of lubrication in the
birth canal, which increases resistance to the foe-
tus during its descending, thus, contributing to
laceration17.



Indications of water delivery should be strictly
controlled and some necessary measure should
be taken to guarantee the safety of the mother
and the baby. Compared with traditional delivery,
water delivery can only be applied in women
with a gestational week of more than 38 weeks,
normal foetal heart sounds, head-down delivery,
and good physical health (without pregnancy
complications or infectious diseases). Birthing
women with multiple pregnancy, foetus malposi-
tion, foetal macrosomia, or amniotic fluid conta-
mination should be excluded from water delivery.
The used water should be circularly processed,

with water temperature kept at 36-38º C and
room temperature at 26-28º C17. Although
women can freely adjust the position, the ab-
domen must be kept above the water to ensure
that foetal heart sound can be detected at any
time. Episiotomy is not practical during water
delivery; therefore, proper control of abdominal
pressure is very important. High abdominal pres-
sure can cause fast labour and force episiotomy,
while low abdominal pressure can cause neonatal
asphyxia27.
In our study, the duration of labour in women

undergoing water delivery group was significant-
ly shorter than in those with traditional delivery.
Perineum laceration was less frequent, and de-
gree of pain degree was markedly reduced. Im-
portantly, blood loss and Apgar scores were com-
parable between water and traditional delivery
groups.

Conclusions

Water delivery can effectively shorten the du-
ration of labour and reduce maternal pain with-
out increasing the risk to birthing women and
newborns. With appropriate conditions, water
delivery can be used as a routine birth delivery
method.

–––––––––––––––––-––––
Conflict of Interest
The Authors declare that there are no conflicts of interest.

References

1) D'AMBROSIO A, SPADARO S, MIRABELLA L, NATALE C, CO-
TOIA A, DE CAPRARIS A, MENGA R, SALATTO P, MALVASI
A, BRIZZI A, TINELLI A, DAMBROSIO M, CINNELLA G. The
anaesthetic and recovery profile of two concen-
trations (0.25% and 0.50%), of intrathecal isobar-

1557

Comparison of the effects of water and traditional delivery on birthing women and newborns

ic levobupivacaine for combined spinal-epidural
(CSE) anaesthesia in patients undergoing modi-
fied Stark method caesarean delivery: a double
blinded randomized trial. Eur Rev Med Pharmacol
Sci 2013; 17: 3229-3236.

2) FRASSANITO L, VAGNONI S, ZANFINI BA, CATARCI S, MAG-
GIORE S, DRAISCI G. General anesthesia for cae-
sarean delivery in a pregnant woman affected by
acute myocardial infarction. Eur Rev Med Phar-
macol Sci 2012; 16: 1123-1126.

3) MUTHUKUMAR T, CHAMUNDEESWARI M, PRABHAVATHI S,
GURUNATHAN B, CHANDHURU J, SASTRY TP. Carbon
nanoparticle from a natural source fabricated for
folate receptor targeting, imaging and drug deliv-
ery application in A549 lung cancer cells. Eur J
Pharm Biopharm 2014; 88: 730-736.

4) HERMIDA LG, SABES-XAMANI M, BARNADAS-RODRIGUEZ R.
Characteristics and behaviour of liposomes when
incubated with natural bile salt extract: implica-
tions for their use as oral drug delivery systems.
Soft Matter 2014; 10: 6677-6685.

5) HOSSEINI SE, BAGHERI M, HONARPARVARAN N. Investi-
gating the effect of music on labor pain and
progress in the active stage of first labor. Eur Rev
Med Pharmacol Sci 2013; 17: 1479-1487.

6) GRILL AE, KONIAR B, PANYAM J. Co-Delivery of Natur-
al Metabolic Inhibitors in a Self-Microemulsifying
Drug Delivery System for Improved Oral Bioavail-
ability of Curcumin. Drug Deliv Transl Res 2014;
4: 344-352.

7) ADAM G, SIRBU O, VOICU C, DOMINIC D, TUDORACHE
S, CERNEA N. Intrapartum ultrasound assessment
of fetal head position, tip the scale: natural or in-
strumental delivery? Curr Health Sci J 2014; 40:
18-22.

8) WILLIAMS KA, CHAMBERS CG, DADA M, HOUGH D,
ARON R, ULATOWSKI JA. Using process analysis to
assess the impact of medical education on the
delivery of pain services: a natural experiment.
Anesthesiology 2012; 116: 931-939.

9) WATSON PE, MCDONALD BW. Water and nutrient in-
take in pregnant New Zealand women: associa-
tion with wheeze in their infants at 18 months.
Asia Pac J Clin Nutr 2014; 23: 660-670.

10) WEYER PJ, BRENDER JD, ROMITTI PA, KANTAMNENI JR,
CRAWFORD D, SHARKEY JR, SHINDE M, HOREL SA,
VUONG AM, LANGLOIS PH. Assessing bottled water
nitrate concentrations to evaluate total drinking
water nitrate exposure and risk of birth defects. J
Water Health 2014; 12: 755-762.

11) RUCKART PZ, BOVE FJ, MASLIA M. Evaluation of cont-
aminated drinking water and preterm birth, small
for gestational age, and birth weight at Marine
Corps Base Camp Lejeune, North Carolina: a
cross-sectional study. Environ Health 2014; 13:
99.

12) TERZANO C, CONTI V, PETROIANNI A. Proper use of
aerosol delivery devices. Importance of the cor-
rectness of the message that health-care profes-
sionals and scientific journals transfer. Eur Rev
Med Pharmacol Sci 2011; 15: 1231-1232.



1558

M.-R.-Y. Gayiti, X.-Y. Li, A.K. Zulifeiya, Y. Huan, T.-N. Zhao

13) FACCHINETTI F, FAZZIO M, VENTURINI P. Polyunsaturat-
ed fatty acids and risk of preterm delivery. Eur
Rev Med Pharmacol Sci 2005; 9: 41-48.

14) PUGLIESE PL, CINNELLA G, RAIMONDO P, DE CAPRARIS A,
SALATTO P, SFORZA D, MENGA R, D'AMBROSIO A, FEDE
RN, D'ONOFRIO C, CONSOLETTI L, MALVASI A, BRIZZI A,
DAMBROSIO M. Implementation of epidural analgesia
for labor: is the standard of effective analgesia
reachable in all women? An audit of two years. Eur
Rev Med Pharmacol Sci 2013; 17: 1262-1268.

15) AMIN ML, JESMEEN T, SUTRADHAR KB, MANNAN MA.
Development and in vitro evaluation of diclofenac
sodium loaded mucoadhesive microsphere with
natural gum for sustained delivery. Curr Drug De-
liv 2013; 10: 765-770.

16) OTERO-ESPINAR FJ, BLANCO-MENDEZ J. Natural & syn-
thetically-modified cyclodextrins and polymers in
drug delivery systems. Curr Top Med Chem 2014;
14: 463-464.

17) HARPER B. Birth, bath, and beyond: the science
and safety of water immersion during labor and
birth. J Perinat Educ 2014; 23: 124-134.

18) NOLAN LA, NOLAN JM, SHOFER FS, RODWAY NV, EM-
METT EA. Congenital anomalies, labor/delivery
complications, maternal risk factors and their rela-
tionship with perfluorooctanoic acid (PFOA)-cont-
aminated public drinking water. Reprod Toxicol
2010; 29: 147-155.

19) KUSHTAGI P, BHANU BT. Effectiveness of subcuta-
neous injection of sterile water to the lower back
for pain relief in labor. Acta Obstet Gynecol Scand
2009; 88: 231-233.

20) HEITZ A, KRISTIANA I. Re: "Water disinfection by-
products and pre labor rupture of membranes".
Am J Epidemiol 2009; 169: 122-123; discussion
123.

21) BACIUK EP, PEREIRA RI, CECATTI JG, BRAGA AF, CAVAL-
CANTE SR. Water aerobics in pregnancy: Cardiovas-
cular response, labor and neonatal outcomes.
Reprod Health 2008; 5: 10.

22) LAKHAN SE. A reader responds to "Sterile water is
better than acupuncture in relieving the pain of la-
bor". Medscape J Med 2008; 10: 178.

23) LUNDBERG GD. Ster i le water is better than
acupuncture in relieving the pain of labor. Med-
scape J Med 2008; 10: 151.

24) JOYCE SJ, COOK A, NEWNHAM J, BRENTERS M, FERGU-
SON C, WEINSTEIN P. Water disinfection by-products
and pre-labor rupture of membranes. Am J Epi-
demiol 2008; 168: 514-521.

25) IBANEZ-GIL N, OLIVA-PEREZ J, SIMONELLI-MUNOZ AJ.
Midwives and gynecologists: knowledge about
sterile water injections for pain relief in labor. Pain
Manag Nurs 2014; 16: e9-e16.

26) MARTENSSON L. The patient observer: sterile wa-
ter injections for labor pain. Birth 2010; 37: 334-
336.

27) MOLLAMAHMUTOGLU L, MORALOGLU O, OZYER S, SU
FA, KARAYALCIN R, HANCERLIOGLU N, UZUNLAR O,
DILMEN U. The effects of immersion in water on
labor, birth and newborn and comparison with
epidural analgesia and conventional vaginal de-
livery. J Turk Ger Gynecol Assoc 2012; 13: 45-
49.


