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Abstract

Background: Understanding the impact of delivery mode on neonatal morbidity becomes essential in the context of
rising Caesarian delivery rates.

Aims: We aimed to compare the selected outcomes in neonates born by low-risk planned Caesarian delivery versus
planned normal vaginal delivery (NVD).

Methods: This prospective cohort study examined early, and late neonatal complications among 1071 neonates born
through low-risk planned Caesarian delivery and 1367 neonates born through planned NVD, in Fars, Islamic Republic of
Iran, during 2012-2014.

Results: Gestational age of neonates born through Caesarian delivery was significantly lower than their counterparts in
NVD group. Accordingly, babies’ birth weights were 3166 (+442.4) grams in Caesarian delivery group and 3213 (+454.8)
grams in NVD group. Normal skin colour at birth was more prevalent in the Caesarian delivery group compared to the
NVD group (85% vs. 81.3%, P = 0.04). No significant differences were detected between the two groups regarding birth
trauma, birth height and head circumference, and developing infection, icterus and convulsion during neonatal period.
Also, height and weight at two years of age did not significantly differ in both groups.

Conclusion: The results of this study show that neonates born by Caesarian delivery and NVD had the same early and
late outcomes.
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However, according to studies, Caesarian delivery
is selected to avoid certain medical conditions such
as fetal distress, fear from urinary sequellas, and anal
incontinence (13,14). A main concern is whether the rise
in the Caesarian delivery rate is the reason for the fall in

Introduction

The rate of caesarean delivery has increased worldwide
over the past decades (1-3). There has been a rise in Cae-
sarian deliveryrate in the United States of America from
1996 to 2004 when 1.2 million women (29.1% of all births)

had Caesarian delivery (4). In many high-income coun-
tries it has exceeded 30% over the past decades. In Ger-
many from 1990 to 2010 it doubled from 15.7 to 31.9% of
all births (5). Moreover; worldwide estimates of Caesar-
ian delivery at maternal request are 6-8% in Northern
Europe, 11.2% in the United States, 17.3% in Australia and
70% in Brazil (6). A significant rise in Caesarian delivery
rate from 14.3% in 1979 to 85.3% in 2009 in the Islamic Re-
public of Iran has also been reported, although this was a
hospital-based report (7).

Caesarian delivery has been considered as a global
burden for many years (8) and has been the most common
surgical procedure performed on American women (9). A
higher risk of infant morbidity including breastfeeding
complications (10), infections and respiratory distresses
and even maternal bleeding has been reported to be
associated with Caesarian delivery (11). Moreover,
compared to planned vaginal delivery, planned CD was
related to higher rate of severe maternal morbidity (12).

perinatal mortality during the past decades (3). Although
Caesarian delivery is more expensive than normal
vaginal delivery (NVD) (15), it is more common in the
private sector (16). Also, the rate of Caesarian delivery
went beyond the rate recommended by the World Health
Organization (WHO); i.e., 15% of all deliveries, over the
past decades.

The decision to choose Caesarian delivery or NVD
based only on the emotional status of a pregnant woman
is due to evidence indicating a lack of difference in
complication rates between Caesarian delivery and NVD
patients (17). Within these controversies, understanding
the impact of delivery mode on neonatal morbidity and
mortality becomes essential in the context of rising
Caesarian deliveryrates. Therefore, the present study
aims to compare the neonates born by low-risk planned
Caesarian delivery and those born by planned NVD
regarding selected neonatal outcomes.
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Methods

Study design and population

This prospective cohort study is a part of the cohort study
which has been started since 2012 in Fars, the fifth most
populated province in the Islamic Republic of Iran (18).
Aiming to compare neonatal outcome of low-risk planned
Caesarian delivery and planned NVD, we included moth-
ers whose infant was alive and delivery date was after
37°° weeks, and who had no history of maternal or fetal
complications. We also excluded those whose date of de-
livery was influenced by maternal or fetal complications,
including premature labour pain, ruptured membrane,
fetal intra-uterine growth retardation or meconium
staining. The study was approved by the Ethics Commit-
tee of Shiraz University of Medical Sciences (IR.SUMS.
REC.1397.464) (19).

Data collection

In this article we used data collected during fetal period,
2, 6 and 24 months after birth. Data were collected dur-
ing pregnancy included demographic, medical history
and obstetric and gynaecological history of mothers. The
checklist used 2 months after delivery consisted of two
main parts: the first part asked questions regarding mode
of delivery and whether it was planned and if the mode
of delivery was NVD. The next question was concern-
ing type of NVD; routine NVD, physiologic NVD, NVD
in water, or painless NVD in which intrathecal analgesic
is used routinely. Those mothers who experienced Cae-
sarian delivery were asked about the reason of Caesarian
delivery.

In the next part of the study, we asked mothers to
answer questions regarding neonatal outcomes based
on the infants’ health card, vaccination card as well as
the diary we had given the mothers in the first phase
of the study (during pregnancy). In this part, we asked
about infant’s weight, height and head circumference at
birth as well as presence of congenital anomalies (if any).
Since APGAR is not recorded in either the health card or
the vaccination card, we had to ask mothers about the
neonate’s skin colour, crying, and limbs’ movement after
birthand the place theneonate waskeptimmediately after
birth; i.e. next to mother or in a neonatal intensive care
unit (NICU)/neonatal ward. We also asked about birth
trauma including bone fracture(s) and/or dislocation(s)
and sculpt hematoma, if the child had developed icterus,
infection, and convulsion in the neonatal period. The
history was considered positive if the diagnosis was
confirm by a paediatrician, or the infant was admitted
to hospital due the mentioned problems. We also asked
if breastfeeding was started within two hours after
delivery, and the duration of exclusive breastfeeding.

After the infants passed their 6 and 24 months, the
mothers were contacted and asked about any ailments/
disease(s) their children had developed that necessitated
a visit to a doctor. Also details of infants’ feeding
including duration of exclusive breastfeeding and
weaning were requested, as well as information about

any disease(s) confirmed by a physician, any hospital
admissions, reason(s), and frequency and duration of
each hospitalization (if any).

Statistical analysis

Statistical analyses were performed using SPSS statisti-
cal software, ver. 18.0 (SPSS Inc., Chicago, IL: USA). All the
participants were categorized into two groups; those who
had planned NVD and those who had planned CD. All the
comparisons were made between these two groups. In-
dependent t-test was used to compare the quantitative
variables, while chi-square test or Fisher'’s exact test was
employed to compare the qualitative ones. All differenc-
es with P-values less than 0.05 were considered as sta-
tistically significant. The data were reported as mean =
standard deviation (SD) and frequency (percentage) as
indicated.

Results

Two months after delivery, we interviewed 4577 out of
the 6922 mothers (66.1%) who had participated in the first
phase of the cohort study, which have been started in
2012 (17). We found that 72 respondents (1.8%) had experi-
enced either still birth (32; 0.7%) or neonatal mortality (40;
0.8%). Among the rest of the respondents (4505 mothers)
whose pregnancies resulted in live births, 1250 mothers
(27.7%) had emergency delivery — either NVD or Caesar-
ian delivery. Hence, of the 3255 mothers who had experi-
enced planned deliveries, 1457 had planned NVDs (44.8%)
and 1798 had planned Caesarian deliveries (55.2%). Con-
sidering that we aimed to compare neonatal outcome
of low-risk pregnancies, we excluded all planned deliv-
eries in which mother and/or the fetus was considered
high risk by the maternity care provider. Therefore, data
of 1367 low-risk planned NVD and 1071 low-risk planned
Caesarian delivery were analyzed. Different indications
of Caesarian delivery have been illustrated in Figure 1.

Comparison of maternal and neonatal characteristics
between the two groups - low-risk planned NVD versus
low-risk planned Caesarian delivery - is presented in
Table 1, which indicates that the mean age of mothers in
NVD group was slightly lower than that of the Caesarian
delivery group (26.5 vs. 28.4 years; P < 0.001), which was
not clinically significant. Besides, the mothers who had
Caesarian delivery were more likely to have a higher
education level and significantly more likely to be
employed (12.1%) compared to their counterpart in NVD
group (5%; P < 0.001). A remarkably higher proportion of
mothers who gave birth through Caesarian delivery had
received maternity care at private clinics (46.4% vs. 20.3%,
P < 0.001). Also, they are more likely to have a history of
infertility (9.2% vs. 401%; P < 0.001), abortion/stillbirths
(23.1% vs.16.5%; P < 0.001), and children with physical and/
or mental disabilities (2.4% vs. 0.9%; P = 0.003). Yet, health
insurance coverage was similar in both groups (P = 0.4).
In Caesarian delivery group, 9 (0.8%) twin and 1 (0.1%)
triplet deliveries were reported, while in NVD group just
1 (0.1%) twin pregnancy was mentioned. No significant
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Table 1: Comparing maternal and neonatal characteristics the group who had planned NVD versus those who had C-section

Characteristics Planned NVD
N =1367
Maternal
Age (years) 26.5 (+ 4.9)
No. of previous children 2 (0-6)
Up to secondary school 704 (51.5)
High school diploma 470 (34.4)
Undergraduate degree 186 (13.6)
Postgraduate degree 7 (0.5)
Employment
Employed 69 (5)
Unemployed (housewife/student) 1298 (95)
Place of received maternity care
Private clinics 277 (20.3)
Governmental Clinics 1090 (79.7)
Having insurance 1270 (92.9)
Positive history of infertility 56 (4.1)
Positive history of abortion/stillbirth 225 (16.5)
Having children with physical and/or (b
mental problem
Place of delivery
Hospital 1165 (85.3)
Maternity hospital 188 (13.6)
Facility centre 1(0.1)
Gynaecologist clinic 8(0.6)
At home 6 (0.4)
Sex
Male 675 (49.4)
female 691 (50.5)
Ambiguous 1(0.1)
Number of tones
Single tone 1366 (99.9)
Twin 1(0.1)
Triplet 0
Congenital anomalies 11 (0.8)

Planned C-section P-value
N=1071
28.4 (+ 4.7) < 0.001*
2 (0-5) 0.04"
331(31)
405 (37.7)
< 0.001%
317 (29.6)
18 (1.7)
130 (12.1)
< 0.001§
942 (87.9)
497 (46.4) S
574 (53.6)
992 (92.6) 0.45
99 (9.2) <0.001¢
247 (23.1) < 0.0018
26 (2.4) 0.003%
1026 (95.9)
45 (4.1)
0 < 0.0018§
0
0
543 (50.7)
532 (49.3) 0.558§
0
1061 (99.1)
9(0.8) 0.0078§
1(0.1)
7 (0.7) 0.8§

*Independent T test
"Two-independent samples tests
SChi-square test

SSFisher’s exact test

Pualues less than 0.05 is considered significant.

Data are reported as mean (+ standard deviation), Median (min - max), and frequency (%); NVD = normal vaginal delivery

difference was observed between the NVD and Caesarian
delivery groups regarding the infants’ gender.

Comparison of the immediate neonatal outcomes
between planned NVD and low-risk planned Caesarian
delivery groups is presented in Table 2. Accordingly,
gestational age (39.2 vs. 38.4 weeks; P < 0.001) and birth
weight (3213 vs. 3166 grams; P < 0.001) were significantly
higher in the NVD group compared to the Caesarian
delivery group. However, the differences were not

clinically significant. No statistical differences were
found between the two groups in neonates’ head
circumference and height at birth. The newborns
delivered through Caesarian delivery were more likely
to have normal skin colour compared to those delivered
via NVD (85% vs. 81.3%; P = 0.04). However, no significant
differences were detected between the neonates of two
groups regarding grade of crying, limbs movement vigor,
respiration, skull hematoma, birth trauma, and place of
care after birth (next to mother or in NICU/neonatal
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Figure 1: Flowchart of participants’ recruitment

2345 did not participate (either
could not be reached or were
reluctant to participate)

6922 pregnant mothers participated in
the first study

4577 mothers interviewed 2 months
after delivery

72 mothers lost their baby,
still birth or neonatal death

4505 mothers had living children

1708 (37.9%) had NVD

2797 (62.1%) had C-section

1457 (85.3%) Planned NVD

Routine NVD (1417) 96.6%)

Painless NVD 24 (1.6%)

Physiologic NVD (16; 1.1)

NVD in water (10; 07)

1798 (64.3%) Planned C-section

Due previous C-section; 614
(33.4%)

Due to maternal request;
420 (23.8%)

Due to maternal complications;
365 (20.2%)

L1t

Due to fetal problems; 304
(16.6%)

Due to maternal and fetal prob-
lems; 34 (1.9%)

r v b

Gynaecologist’s inclina-
tion; 74 (4.1%)
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Table 2: Comparing immediate neonatal outcomes in planned NVD versus planned C-Section

Neonatal outcomes Planned NVD Planned C-section P-value
N =1367 N=1071
Gestational age at birth (weeks) 39.2 (+1.2) 38.4 (+1.2) <0.001*
Birth weight (grams) 3213 (+ 454.8) 3166 (+ 442.4) 0.01*
Height at birth (centimetres) 50.2 (+ 2.8) 50 (+ 3.0) 0.1*
Head circumference 34.8 (x 1.6) 35 (+ 1.5) 0.2*
Place of care after birth
Next to mother 1283 (93.9) 997 (92.9)
NICU or neonatal ward 84 (6.1) 77 (7.1) o4
Crying
Vigorous 1302 (95.2) 1034 (96.5)
Weak 54 (4.0) 32 (3.0) 0.28
No crying 11 (0.8) 5 (0.5)
Slin colour
Pink/normal 1112 (81.3) 910 (85.0)
Reddish 221 (16.2) 144 (13.4) 0.048
Cyanotic/pale 34 (2.5) 17 (1.6)
Movement
Vigorous 1349 (98.7) 1060 (99)
Weak 14 (1.0) 10 (0.9) 0.558
Poor/none 4(0.3) 1(0.1)
Respiration
Normal 1331(97.4) 1043 (97.4)
Nasal oxygen 27(2.1) 25(2.3) 0.3%
Intubation 9 (0.6) 3(0.3)
Birth trauma
Skull hematoma 5(0.4) 2(0.2) 0.3%8
Skull deformity 1(0.1) 0 0.658
Clavicle 5(0.4) 3(0.3) 0.588
Femur 0 2(0.2) 0.258
“Independent t test

SChi-square test
$SFisher’s exact test
Pualues less than 0.05 is considered significant.

Data are reported as mean (x standard deviation), or frequency (%); NVD = normal vaginal delivery

Table 3: Comparing early neonatal outcomes in both groups; planned NVD versus planned C-Section

Neonatal outcomes Planned NVD Planned C-section P-value
N =1367 N=1071
Icterus
Developing icterus 469 (34.3) 381 (43.9) 0.52§
Start day 3.8 (+2.3) 3.6 (+ 2.5) 0.6"
Duration of icterus 1.6 (+ 0.6) 1.7 (+ 0.5) 0.07*
Blood exchange 3.0 (0.6) 0
Phototherapy 323(69.3) 270 (70.9)
Medication 14 (3.0) 9(2.4) 0.588
Home remedy &/ breastfeeding 221 (16.2) 144 (13.4)
Photo and breast feeding 124 (26.4) 100 (26.2)

cessation and medication
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Table 3: Comparing early neonatal outcomes in both groups; planned NVD versus planned C-Section (concluded)

Neonatal outcomes Planned NVD Planned C-section
N =1367 N=1071
Infection
Developing infection 75 (5.5) 70 (6.5) 0.38
Start day 5.1 (% 4.7) 6.8 (+ 8.1) 0.09*
Hospitalization due to infection® 16 (21.3) 7 (10.0) 0.28
Duration of admission 2.1 (% 1.4) 2(+1.4) 0.8*
Convulsion
Developing convulsion 13 (1.0) 12 (1.1) 0.8%8
Start day 7.8 (+ 2.6) 9.9 (+ 2.5) 0.7%
Hospitalization due to convulsion® 4(30.8) 3(25.0) 0.18
*Independent T test

SChi-square test

S$Fisher’s exact test

5The proportion of neonates admitted due to infection
%The proportion of neonates admitted due to convulsion
Puvalues less than 0.05 is considered significant.

Data are reported as mean (+ standard deviation), or frequency (%); NVD = normal vaginal delivery

Table 4: Comparing outcomes during the first two years of life in children born through planned NVD versus planned C-section

Late outcomes Planned NVD Planned C-Section P-value
N =1367 N=1071
Height at 2 years old (centimetres) 84.6 (+ 4.0) 85.7 (+ 3.9) 0.1%
Weight at 2 years old (kilogrammes) 11.6 (+ 3.6) 11.8 (+ 1.5) 0.3*

Hospitaladmissionpaediatricanvisit
The child visited by a doctor (for reasons other than 471 (34.5) 332 (31.0) st
check-up)

History of hospital admission 202 (14.8) 183 (17.1) 0.1%
Duration of total hospitalization® 5 (1-105) 4 (1- 63) 0.9"*

Congenitalanomaliesdiseases

Presence of at least one congenital anomaly/diseases 113 (8.3) 91(8.5) 0.48

n (n/113*100) n (n/91*100)

G6PD deficiency 79 (69.9) 73 (80.2)
Thalassaemia minor 16 (14.1) 5(5.5)
Musculoskeletal (club foot, polydactyly) 4(3.5) 2(2.2)
Cardiac problems 2(1.8) 7(7.7)
Oro-pharyngeal problems 3(2.6) 3(33)
Urogenital problems 3(2.6) 1(11)
Down Syndrome 2 (1.7) 1(11)
Ophthalmic problems 1(0.8) 2(2.2)
Other problems 7(6.2) 3(3.3)

Developing diseasesduring thefirsttwoyears
Dermatologic problems 43(3.2) 34(3.1) 0.98
Respiratory problems including asthma 19 (1.4) 13 (1.2) 0.658
Nephrology problems 4(0.3) 2(0.2) 0.758
Neurologic problems 4(0.3) 1(0.1) 0.5%
Musculoskeletal problems 1(0.1) 1(0.1) 0.958

*Independent T test

**Mann-Whitney Test

Duration of total hospitalization= summation of number of hospital admission* duration of each admission
SChi-square test

SSFisher’s exact test

Pvalues less than 0.05 is considered significant.

Data are reported as mean (+ standard deviation), or frequency (%); NVD = normal vaginal delivery
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Table 5: Comparing breast feeding pattern in children born through planned NVD versus planned C-Section
Planned NVD

Breast feeding

N =1367

Planned C-section
N=1071

Was not started at all 1(0.1) 3(0.2) <0.0018
Within 2 hours after delivery 1316 (96.3) 1001 (93.5)
Within 3 three days after delivery 50 (3.6) 67 (6.3)
Duration of breast feeding (months) 19.9 (£ 6) 18.8 (£ 8.1) <0.001*
Less than 7 days after birth 20 (1.5) 19 (1.7)
The first month of life 16 (1.2) 37(3.4)
Up to 2 months old 15 (1.1) 20 (1.8)
Up to 4 months old 35(2.4) 62 (5.9)
Up to 6 months old 46 (3.2) 56 (5.2) < 0.001%8
Up to1year old 54 (4.0) 67 (6.3)
Up to 1.5 years old 149 (11) 92 (8.6)
Up to 2 years old 1032 (75.5) 716 (66.9)
For more than 2 years 0 2(0.2)
Duration of exclusive breast feeding 19.8 (£ 2.2) <o0.001*
(weeks) 20.9 (1.6)
Never 15 (1.1) 16 (1.5)
Less than one month 29 (2.1) 45 (4.2)
Less than 4 months 101 (7.4) 107 (10) 001
4 months 212 (15.5) 195 (18.2)
6 months 1010 (73.9) 708 (66.1)
“Independent T test

SChi-square test
$Fisher’s exact test

Pvalues less than 0.05 is considered significant.

Data are reported as mean (+ standard deviation), or frequency (%); NVD = normal vaginal delivery

ward). Neonatal outcomes are described in Table 3.
Neonatal complications did not statistically differ in
those born through Caesarian delivery and those in
NVD group; i.e., icterus (P = 0.52), infection (P = 0.3) and
convulsion (P = 0.8).

Certain aspects of health status during the first two
years of life were also compared between the two groups
and the results are presented in Table 4. Accordingly, no
significant difference was found between the two groups
regarding height (P = 0.1) and weight (P = 0.3) at two
years of age. Nevertheless, compared to the children born
through Caesarian delivery, those born through NVD had
more frequently developed ailment/disease(s) for which
they had to be visited by a doctor during the first two
years of life (34.5% vs. 31%; P = 0.07). However, those born
through Caesarian delivery had been more frequently
hospitalized (17.1% vs. 14.8%; P = 0.1). Yet, the two groups
were similar regarding presence of congenital anomalies/
diseases (P = 0.4) and developing nephrological (P =
0.7), dermatological (P = 0.9), neurological (P = o0.5),
musculoskeletal (P = 0.9), and respiratory problems
including asthma (P = 0.6).

According to what had been recorded by mothers in
their diaries, breastfeeding had never been started for

three infants (0.2%) in Caesarian delivery group and one
infant (0.1%) in NVD group. The reason was multiple
congenital anomalies in oropharynx of the infants.
Breastfeeding was more likely to be started within two
hours after delivery in the neonates born through NVD
compared to neonates in Caesarian delivery group
(96.3% vs. 93.5%). For the remainder of the neonates,
breastfeeding was started within three days; 3.6% in NVD
group comparing to 6.3% in Caesarian delivery group.
Duration of breastfeeding was also longer in the NVD
group compared to the Caesarian deliverygroup (19.9 vs.
18.8 months, P < 0.001). Also, the duration of exclusive
breastfeeding was significantly (P < 0.001) higher in
NVD group compared to Caesarian delivery infants; 20.9
weeks (+ 1.6) vs. 19.8 weeks (+ 2.2), respectively.

Discussion

Appropriateness of Caesarian delivery and NVD for preg-
nant women has been widely debated. In this cohort
study, we compared maternal and neonatal characteris-
tics as well as immediate, early, and late neonatal compli-
cations among the women who delivered their babies by
NVD and Caesarian delivery. The mean age of the moth-
ers was lower in the NVD group than in the Caesarian
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delivery group. In addition, the mothers in the CD group
were more likely to be more educated and be employed.
Besides, a significantly higher proportion of Caesarian
deliveries were performed at private settings. Similar re-
sults were also obtained in other studies (15,16).

The results of our study demonstrated a higher
birth weight in the infants delivered by NVD. However,
birth weight was reported to be higher in the Caesarian
delivery neonates than in the NVD ones (20). The longer
gestational age in the NVD group in our study could
be a reason for fetal weight gain. Also, the infants born
through Caesarian delivery were more likely to have
normal pink skin at birth. However, no significant
differences were detected between the two groups
regarding birth height, place of care after birth (next to
mother or in neonatal ward), type of crying, movement,
respiration, skull hematoma, and birth trauma. Some
studies have reported that mode of delivery could not be
related to birth trauma (21), but it has also been reported
that Caesarian delivery is protective against birth trauma
(22). Other studies have reported an association between
Caesarian delivery and newborn’s serious respiratory
morbidity (23,24), respiratory distress (25), and transient
tachypnea (26). In addition, delivery by Caesarian
deliveryhas been identified as a risk factor for child
asthma (27), respiratory morbidity, and longer NICU stay.
Conversely, delivery by Caesarian delivery was reported
not to be associated with the subsequent development of
asthma, allergic rhinitis, or atopic dermatitis in Korean
children (28).

Evaluation of early neonatal outcomes in the groups
under study did not show any differences between the
two groups regarding development of icterus, infection
and other early neonatal complications. This was in
agreement with the results of another study indicating
no significant difference between NVD and Caesarian
delivery neonates concerning neonatal complications
(29). In a Chinese study, short-term maternal outcomes
were similar in NVD and Caesarian delivery mothers,
and Caesarian delivery women had even better neonatal
benefits (30). In contrast, a Swedish study reported that
Caesarian delivery either without medical indication or
in emergency situations were associated with higher
risks for maternal and neonatal morbidity (11).

The study results also revealed no significant
difference between the two groups with respect to height
and weight atthe end of the second year of life. In contrast,
Caesarian delivery has been reported as a risk factor for
child obesity (27). Moreover, a systematic review reported
a strong association between Caesarian delivery and
increased offspring Body Mass Index (BMI), overweight,
and obesity in adulthood (31). Compared to vaginally born
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Césarienne planifiée a faible risque par rapport a 'accouchement vaginal planifié a
terme : résultats précoces et tardifs pour 'enfant

Résume

Contexte : Comprendre I'impact du mode d’accouchement sur la morbidité néonatale devient essentiel dans le contexte
de la hausse des taux de césariennes.

Objectifs : Nous voulions comparer certains résultats chez les nouveau-nés par césarienne planifiée a faible risque par
rapport a 'accouchement vaginal normal planifié.

Méthodes: L'étude de cohorte prospective a examiné les complications néonatales précoces et tardives chez 1071 nouveau-
nés suite a une césarienne planifiée a faible risque et 1367 nouveau-nés suite a un accouchement vaginal planifié, dans la
province de Fars, République islamique d'Iran, entre 2012 et 2014.

Résultats : L'age gestationnel des nouveau-nés par césarienne était significativement inférieur a celui de leurs
homologues du groupe des accouchements vaginaux normaux. Par conséquent, le poids a la naissance des bébés était de
3166 (x442,4) grammes dans le groupe des césariennes et de 3213 (+454,8) grammes dans le groupe des accouchements
vaginaux normaux. La couleur normale de la peau a la naissance était plus fréquente dans le groupe des césariennes que
dansl'autre groupe (85 % contre 81,3%, p = 0,04). Aucune différence significative n'a été détectée entre les deux groupes en
ce qui concerne les traumatismes a la naissance, la taille de naissance et le périmétre cranien, ainsi que le fait de contracter
une infection, un ictére et les convulsions durant la période néonatale. De plus, la taille et le poids a 'dge de deux ans ne
différaient pas de facon significative dans les deux groupes.

Conclusion : Les résultats de cette étude montrent que les nouveau-nés par césariennes et par accouchement vaginal
normal présentent les mémes résultats précoces et tardifs.

S8 g lor 21U Jadasill Uncke go 3 kgl 89 1 Julie U Jadasid) bUsul) Goaieie & pual 35
o M il s AU

SIS (5 3L OIS (OLaSaa 5 0155 50 (5 e L 1 ¢ F 5l )lge o

Lo

3yl 1 & 2l 83N I oY e Blow 3 U s 2 55V 1 o JUBYT G &l A (e 55V 1 g 5 iU g o 1040

U Ll bl Raises & el 55Y Gl I (e ‘;4{3 N 85Y 1 o JUBY (g 83l Sl S8 ls U] Ls RPN
b Labas ) i dall Al 85N 1 s

uwuww\}uww\wbw VOV Gl 5B I eolielas 3L Y1 dul 51 Ll il eds o 1ol 5 b

m)j.@.e«w)bum‘}aulak}d‘a&.ﬁkj\w\m\bl\d%w\;J.baﬂbﬂw.b—)’\.do \\"\\/)L&.la.bd\jlabd\wmmfad\
A \ZJY'\Y@b%oM‘Jc@MMY‘O\ﬂ!

53Y I o JULW ol el o s 511 ) 55N 1 IS a1 5d5 1 85N 01 o JUBSU Lok ponll OIS sl
IVt e 5l oIl JUb Y1 & 3 G > (£8Y, £5) TV Yl dis 0 )1 018 (2l wwlwmw\d»w\,x,w.m
e el 8 201 00 OIS 5 Aumdall gl 555 0 IS e 1505 ) JULYT 25 3 Gl (80, A%) YT 5 oy il 55V )
i)l 3N I IS (e \j.uj e Qb Y as &l a,,;aan Y Lbuuﬁ\jn; ol JUb Y s ( 13lasl STasY I
‘as’Y}J\Md}MUuJY}J\ jdmpw;id\wmjmyubwlélh;-‘ju‘l) (o, 8= (@YD P AN, Y s TA0)
\ﬁswww\,wwu);w,u\uup Aol 55 55 3 bV 06y (g sy BloV 15 ol Il
ol

Tl 55Y Ml bldl ddaises & padll 83N I a1l 1 55Y )1 wa‘v\ O 2yl o 5l s 55 ol bz
3 SN B il ks ol Al

References
1. Ba'ageel HS. Cesarean delivery rates in Saudi Arabia: a ten-year review. Ann Saudi Med. 2009;29(3):179-83. http://dx.doi.
0rg/10.5144/0256-4947.51773

2. Gould JB, Danielsen B, Korst LM, Phibbs R, Chance K, Main E, et al. Cesarean delivery rates and neonatal morbidity in a low-risk
population. Obstet Gynecol. 2004;104(1):11-9. http://dx.doi.org/10.1097/01.A0G.0000127035.64602.97

3. DeM, Biswas S, Ganguly RP, Begum SA, Patel S, Haldar S, et al. Impact of increased rate of caesarean section on perinatal out-
come: sociolegal evaluation. Journal of the Indian Medical Association. 2011;109(5):312-4, 29.

511



Research article EMH]J - Vol. 25 No. 7 - 2019

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Menacker F, Declercq E, Macdorman MF. Cesarean delivery: background, trends, and epidemiology. Semin Perinatol.
2006;30(5):235-41. http://dx.doi.org/10.1053/j.semperi.2006.07.002

Kottwitz A. Mode of birth and social inequalities in health: the effect of maternal education and access to hospital care on cesar-
ean delivery. Health Place. 2014;27:9-21. http://dx.doi.org/10.1016/j.healthplace.2014.01.005

Sharpe AN, Waring GJ, Rees ], McGarry K, Hinshaw K. Caesarean section at maternal request-the differing views of patients
and healthcare professionals: a questionnaire based study. Eur ] Obstet Gynecol Reprod Biol. 2015;192:54-60. http://dx.doi.
0rg/10.1016/j.ejogrb.2015.06.014

Badakhsh MH, Seifoddin M, Khodakarami N, Gholami R, Moghimi S. Rise in cesarean section rate over a 30-year period in a
public hospital in Tehran, Iran. Arch Iran Med. 2012;15(1):4-7.

Hendaus MA, Alhammadi AH, Khalifa MS, Muneer E. Does cesarean section pose a risk of respiratory syncytial virus bronchioli-
tis in infants and children? Asian Pac ] Trop Med. 2014;7 Supplement 1:S134-6. http://dx.doi.org/10.1016/S1995-7645(14)60219-4

Kamath BD, Todd JK, Glazner JE, Lezotte D, Lynch AM. Neonatal outcomes after elective cesarean delivery. Obstet Gynecol.
2009;113(6):1231-8. http://dx.doi.org/10.1097/A0G.0b013€3181a66d57

Mabharlouei N, Pourhaghighi A, Shahraki HR, Zohoori D, Lankarani KB. Factors Affecting Exclusive Breastfeeding, Using Adap-
tive LASSO Regression. Int ] Community Based Nurs Midwifery. 2018 Jul; 6(3): 260-271.

Karlstrom A, Lindgren H, Hildingsson I. Maternal and infant outcome after caesarean section without recorded medical
indication: findings from a Swedish case-control study. BJOG. 2013;120(4):479-86, discussion 86. http://dx.doi.org/10.1111/1471-
0528.12129

Liu S, Liston RM, Joseph KS, Heaman M, Sauve R, Kramer MS. Maternal Mortality and Severe Morbidity Associated With Low-
Risk Planned Cesarean Delivery Versus Planned Vaginal Delivery at Term. CMA]J. 2007;176(4):455-60. http://dx.doi.org/10.1503/
€maj.060870

Bergenhenegouwen LA, Meertens L], Schaaf J, Nijhuis JG, Mol BW, Kok M, et al. Vaginal delivery versus caesarean section
in preterm breech delivery: a systematic review. Eur ] Obstet Gynecol Reprod Biol. 2014;172:1-6. http://dx.doi.org/10.1016/j.
ejogrb.2013.10.017

Jankova I, Dimitrov A. Method of delivery and condition of newborn at 25-30 weeks of gestation. Akusherstvo i ginekologiia.
2010;49(6):8-13.

Begum B, Zaman RU, Rahman A, Rahaman MS, Uddin MK, Hafiz R, et al. Comparison of risks and benefits of normal vaginal
and caesarian section deliveries in a public tertiary hospital in Bangladesh. Mymensingh medical journal. MM]J. 2009;18(1)
Suppl:S12-4.

Fesseha N, Getachew A, Hiluf M, Gebrehiwot Y, Bailey P. A national review of cesarean delivery in Ethiopia. Int ] Gynaecol Ob-
stet. 2011;115(1):106-11. http://dx.doi.org/10.1016/j.ijg0.2011.07.011

Pomorski M, Woyton R, Woyton P, Koztowska J, Zimmer M. [Cesarean section versus vaginal delivery--state-of-the-art paper].
Ginekol Pol. 2010;81(5):347-51.

Maharlouei N, Rezaianzadeh A, Hesami E, Moradi F, Mazloomi E, Joulaei H, et al. The preference of Iranian women to have nor-
mal vaginal or cesarean deliveries. Journal of Research in Medical Sciences : the official journal of Isfahan University of Medical
Sciences. 2013;18(11):943-50.

Mabharlouei N, Atefi S, Lankarani K. A Study Protocol to Follow a Birth Cohort: Fars Birth Cohort, Shiraz E-Med J. Online ahead of
Print ; 20(3):e84308.

Arikan I, Barut A, Harma M, Harma IM, Gezer S, Ulubasoglu H. Cesarean section with relative indications versus spontaneous
vaginal delivery: short-term outcomes of maternofetal health. Clin Exp Obstet Gynecol. 2012;39(3):288-92.

Haji J, Hamilton JK, Ye C, Swaminathan B, Hanley AJ, Sermer M, et al. Delivery by Caesarean section and infant cardiometabolic
status at one year of age. Journal of obstetrics and gynaecology Canada : JOGC = Journal d’obstetrique et gynecologie du Canada.
JOGC. 2014;36(10):864-9.

Liston FA, Allen VM, O’Connell CM, Jangaard KA. Neonatal outcomes with caesarean delivery at term. Arch Dis Child Fetal Neo-

natal Ed. 2008;93(3):F176-82. http://dx.doi.org/10.1136/adc.2006.112565

Hansen AK, Wisborg K, Uldbjerg N, Henriksen TB. Elective caesarean section and respiratory morbidity in the term and near-
term neonate. Acta Obstet Gynecol Scand. 2007;86(4):389-94. http://dx.doi.org/10.1080/00016340601159256

Hansen AK, Wisborg K, Uldbjerg N, Henriksen TB. Risk of respiratory morbidity in term infants delivered by elective caesarean
section: cohort study. BMJ. 2008;336(7635):85-7. http://dx.doi.org/10.1136/bmj.39405.539282.BE

Gerten KA, Coonrod DV, Bay RC, Chambliss LR. Cesarean delivery and respiratory distress syndrome: does labor make a differ-
ence? Am ] Obstet Gynecol. 2005;193(3 Pt 2):1061-4. http://dx.doi.org/10.1016/j.ajog.2005.05.038

Fogelson NS, Menard MK, Hulsey T, Ebeling M. Neonatal impact of elective repeat cesarean delivery at term: a comment on
patient choice cesarean delivery. Am ] Obstet Gynecol. 2005;192(5):1433-6. http://dx.doi.org/10.1016/j.2j0g.2005.01.010

Hubh SY, Rifas-Shiman SL, Zera CA, Edwards JW, Oken E, Weiss ST, et al. Delivery by caesarean section and risk of obesity in pre-
school age children: a prospective cohort study. Arch Dis Child. 2012;97(7):610-6. http://dx.doi.org/10.1136/archdischild-2011-301141

Park YH, Kim KW, Choi BS, Jee HM, Sohn MH, Kim KE. Relationship between mode of delivery in childbirth and prevalence of
allergic diseases in Korean children. Allergy Asthma Immunol Res. 2010;2(1):28-33. http://dx.doi.org/10.4168/aair.2010.2.1.28

512



Research article EMH]J - Vol. 25 No. 7 - 2019

29. Bodner K, Wierrani F, Grunberger W, Bodner-Adler B. Influence of the mode of delivery on maternal and neonatal outcomes:
a comparison between elective cesarean section and planned vaginal delivery in a low-risk obstetric population. Arch Gynecol
Obstet. 2011;283(6):1193-8. http://dx.d0i.org/10.1007/s00404-010-1525-y

30. LiuX,Landon MB, Cheng W, Chen Y. Cesarean delivery on maternal request in China: what are the risks and benefits? Am J
Obstet Gynecol. 2015;212(6):817.e1-9. http://dx.doi.org/10.1016/j.2j0g.2015.01.043

31.  Darmasseelane K, Hyde MJ, Santhakumaran S, Gale C, Modi N. Mode of delivery and offspring body mass index, overweight
and obesity in adult life: a systematic review and meta-analysis. PLoS One. 2014;9(2):e87896. http://dx.doi.org/10.1371/journal.
pone.0087896

32.  Ahmeti F, Azizi I, Hoxha S, Kulik-Rechberger B, Rechberger T. Mode of delivery and mortality among preterm newborns. Gine-
kol Pol. 2010;81(3):203-7.

33. LiuX,Zhang], LiuY, Li Y, Li Z. The association between cesarean delivery on maternal request and method of newborn feeding
in China. PLoS One. 2012;7(5):e37336. http://dx.doi.org/10.1371/journal.pone.0037336

34. Ceriani Cernadas JM, Mariani G, Pardo A, Aguirre A, Perez C, Brener P, et al. [Cesarean delivery at term in low risk pregnancies:
effects on neonatal morbidity]. Arch Argent Pediatr. 2010;108(1):17-2

513



