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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).

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 
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+0 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 
birth and the place the neonate was kept immediately 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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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 

Table 1: Comparing maternal and neonatal characteristics the group who had planned NVD versus those who had C-section 

Characteristics Planned NVD
N = 1367

Planned C-section
N = 1071

P-value

Maternal

Age (years) 26.5 (± 4.9) 28.4 (± 4.7) < 0.001*

No. of previous children 2 (0-6) 2 (0-5) 0.04†

Up to secondary school 704 (51.5) 331 (31)

< 0.001§§
High school diploma 470 (34.4) 405 (37.7)

Undergraduate degree 186 (13.6) 317 (29.6)

Postgraduate degree 7 (0.5) 18 (1.7)

Employment

Employed 69 (5) 130 (12.1)
< 0.001§

Unemployed (housewife/student) 1298 (95) 942 (87.9)

Place of received maternity care

Private clinics 277 (20.3) 497 (46.4)
< 0.001§

Governmental Clinics 1090 (79.7) 574 (53.6)

Having insurance 1270 (92.9) 992 (92.6) 0.4§

Positive history of infertility 56 (4.1) 99 (9.2) < 0.001§

Positive history of abortion/stillbirth 225 (16.5) 247 (23.1) < 0.001§

Having children with physical and/or 
mental problem 12 (0.9) 26 (2.4) 0.003§

Place of delivery 

Hospital 1165 (85.3) 1026 (95.9)

< 0.001§§

Maternity hospital 188 (13.6) 45 (4.1)

Facility centre 1 (0.1) 0

Gynaecologist clinic 8 (0.6) 0

At home 6 (0.4) 0

Sex

Male 675 (49.4) 543 (50.7)

0.55§§female 691 (50.5) 532 (49.3)

Ambiguous 1 (0.1) 0

Number of tones

Single tone 1366 (99.9) 1061 (99.1)

0.007§§Twin 1 (0.1) 9 (0.8)

Triplet 0 1 (0.1)

Congenital anomalies 11 (0.8) 7 (0.7) 0.8§
*Independent T test
†Two-independent samples tests
§Chi-square test
§§Fisher’s exact test
P values less than 0.05 is considered significant.
Data are reported as mean (± standard deviation), Median (min - max), and frequency (%); NVD = normal vaginal delivery
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Figure 1: Flowchart of participants’ recruitment

6922 pregnant mothers participated in 
the first study

2345 did not participate (either 
could not be reached or were 

reluctant to participate)

4577 mothers interviewed 2 months 
after delivery

4505 mothers had living children

2797 (62.1%) had C-section1708 (37.9%) had NVD

1457 (85.3%) Planned NVD 1798 (64.3%) Planned C-section

 Due previous C-section; 614 
(33.4%)Routine NVD (1417) 96.6%)

Due to fetal problems; 304 
(16.6%) NVD in water (10; 0.7)

Due to maternal request; 
420 (23.8%)Painless NVD 24 (1.6%)

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

Due to maternal complications; 
365 (20.2%)

Physiologic NVD (16; 1.1)

Gynaecologist’s inclina-
tion; 74 (4.1%)

72 mothers lost their baby, 
still birth or neonatal death
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Table 2: Comparing immediate neonatal outcomes in planned NVD versus planned C-Section

Neonatal outcomes Planned NVD
N = 1367

Planned C-section
N = 1071

P-value

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 (± 1.6) 35 (± 1.5) 0.2*

Place of care after birth

Next to mother 1283 (93.9) 997 (92.9)
0.4§

NICU or neonatal ward 84 (6.1) 77 (7.1)

Crying

Vigorous 1302 (95.2) 1034 (96.5)

Weak 54 (4.0) 32 (3.0) 0.2§

No crying 11 (0.8) 5 (0.5)

Skin colour

Pink/normal 1112 (81.3) 910 (85.0)

Reddish 221 (16.2) 144 (13.4) 0.04§

Cyanotic/pale 34 (2.5) 17 (1.6)

Movement

Vigorous 1349 (98.7) 1060 (99)

Weak 14 (1.0) 10 (0.9) 0.5§§

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§§

Skull deformity 1 (0.1) 0 0.6§§

Clavicle 5 (0.4) 3 (0.3) 0.5§§

Femur 0 2 (0.2) 0.2§§

*Independent t test
§Chi-square test
§§Fisher’s exact test
P values less than 0.05 is considered significant.
Data are reported as mean (± 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
N = 1367

Planned C-section
N = 1071

P-value

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

0.58§

Phototherapy 323 (69.3) 270 (70.9)

Medication 14 (3.0) 9 (2.4)

Home remedy &/ breastfeeding 221 (16.2) 144 (13.4)

Photo and breast feeding
cessation and medication

124 (26.4) 100 (26.2)
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Table 3: Comparing early neonatal outcomes in both groups; planned NVD versus planned C-Section (concluded)

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
N = 1367

Planned C-Section
N = 1071

P-value

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*

Hospital admission/paediatrician visit

The child visited by a doctor (for reasons other than 
check-up)

471 (34.5) 332 (31.0) 0.07§

History of hospital admission 202 (14.8) 183 (17.1) 0.1*

Duration of total hospitalizationð 5 (1-105) 4 (1- 63) 0.9**

Congenital anomalies/diseases

Presence of at least one congenital anomaly/diseases 113 (8.3) 91 (8.5) 0.4§

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 (3.3)

Urogenital problems 3 (2.6) 1 (1.1)

Down Syndrome 2 (1.7) 1 (1.1)

Ophthalmic problems 1 (0.8) 2 (2.2)

Other problems 7 (6.2) 3 (3.3)

Developing diseases during the first two years

Dermatologic problems 43 (3.2) 34 (3.1) 0.9§

Respiratory problems including asthma 19 (1.4) 13 (1.2) 0.6§§

Nephrology problems 4 (0.3) 2 (0.2) 0.7§§

Neurologic problems 4 (0.3) 1 (0.1) 0.5§§

Musculoskeletal problems 1 (0.1) 1 (0.1) 0.9§§

*Independent T test
**Mann-Whitney Test
ðDuration of total hospitalization= summation of number of hospital admission* duration of each admission
§Chi-square test
§§Fisher’s exact test
P values less than 0.05 is considered significant.
Data are reported as mean (± standard deviation), or frequency (%); NVD = normal vaginal delivery

Neonatal outcomes Planned NVD
N = 1367

Planned C-section
N = 1071

P-value

Infection

Developing infection 75 (5.5) 70 (6.5) 0.3§

Start day 5.1 (± 4.7) 6.8 (± 8.1) 0.09*

Hospitalization due to infectionϐ 16 (21.3) 7 (10.0) 0.2§

Duration of admission 2.1 (± 1.4) 2 (± 1.4) 0.8*

Convulsion

Developing convulsion 13 (1.0) 12 (1.1) 0.8§§

Start day 7.8 (± 2.6) 9.9 (± 2.5) 0.7*

Hospitalization due to convulsionϐϐ 4 (30.8) 3 (25.0) 0.1§

*Independent T test
§Chi-square test
§§Fisher’s exact test
ϐThe proportion of neonates admitted due to infection
ϐϐThe proportion of neonates admitted due to convulsion
P values less than 0.05 is considered significant.
Data are reported as mean (± standard deviation), or frequency (%); NVD = normal vaginal delivery
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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 = 0.5), 
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 

Table 5: Comparing breast feeding pattern in children born through planned NVD versus planned C-Section

Breast feeding Planned NVD
N = 1367

Planned C-section
N = 1071

P-value

Initiation of breast feeding

Was not started at all 1 (0.1) 3 (0.2) < 0.001§

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)

< 0.001§§

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)

Up to 1 year 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 
(weeks) 20.9 (± 1.6)

19.8 (± 2.2) < 0.001*

Never 15 (1.1) 16 (1.5)

0.01§§
Less than one month 29 (2.1) 45 (4.2)

Less than 4 months 101 (7.4) 107 (10)

4 months 212 (15.5) 195 (18.2)

6 months 1010 (73.9) 708 (66.1)
*Independent T test
§Chi-square test
§§Fisher’s exact test
P values less than 0.05 is considered significant.
Data are reported as mean (± standard deviation), or frequency (%); NVD = normal vaginal delivery
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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 0r 
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 at the 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 

infants, Caesarian delivery infants have different timing, 
composition, and acquirement of intestinal flora, which 
may contribute to intestinal microbial composition in 
the first year of life, causing obesity and other health 
outcomes (27).

There was no significant difference between the 
NVD and Caesarian delivery group regarding the 
rate and length of hospital admission. This was in 
contrast to the results of other studies, showing higher 
newborn hospitalization for vaginally born neonates 
(20). Nevertheless, similar to the present research, that 
study demonstrated no significant difference between 
Caesarian delivery and NVD born infants with regard 
to duration of hospital stay. In has been shown that in 
preterm births,Caesarian delivery significantly increases 
the risk of longer neonatal length of hospital stay 
compared to NVD (32). Our study results also indicated 
no significant differences between the two groups 
regarding dermatological, nephrological, spinal cord, and 
musculoskeletal problems.

In this study, a slightly higher but significant 
proportion of the Caesarian delivery neonates did not 
start breastfeeding at all. Duration of breastfeeding was 
higher in the NVD group than in the Caesarian delivery 
group. Compared to the Caesarian delivery infants, a 
significantly higher proportion of the NVD infants had 
six-month exclusive breastfeeding. These findings were 
consistent with those of other studies (29,32,33).

The main strength of this study is that all data have 
been collected prospectively in a cohort study by trained 
research assistants and we did not use retrospectively 
collected hospital data. The limitation of the study is that 
we had to rely on mothers’ claims, although they were 
trained to write all important events regarding their 
baby as well as themselves in the notebook given to them 
during their.

Conclusion
The results of this study show that neonates born by 
Caesarian deliveryand normal vaginal delivery had the 
same early and late outcomes. Also Caesarian delivery 
neonates were more likely to have normal pink skin at 
birth. However, breastfeeding habits were better among 
NVD neonates. Considering the controversies reported 
in studies on Caesarian delivery and NVD outcomes, 
more research is needed to evaluate the short-term and 
long-term effects of Caesarian delivery.
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الولادة القيصرية منخفضة المخاطر الُمخطط لها مقابل الولادة المهبلية في موعدها الُمخطط لها: مخرجات الولادة المبكرة 
والمتأخرة بالنسبة للرضع   

نجمة مهارلوئي، بريسا منصوري، موزكان زحمتكشان، كامران باقري لنكراني      

الخلاصة
الخلفية: أصبح فهم تأثير نوع الولادة على المراضة بين الأطفال حديثي الولادة ضروريًا في سياق معدلات الولادة القيصرية المتزايدة.

الأهداف: هدفنا إلى مقارنة المخرجات المحددة بين الأطفال حديثي الولادة الذين وُلدِوا من خلال الولادة القيصرية منخفضة المخاطر الُمخطط لها 
مقابل الولادة المهبلية الطبيعية الُمخطط لها. 

طرق البحث: بحثت هذه الدراسة الأترابية الاستباقية مضاعفات الولادة المبكرة والمتأخرة بين 1071 طفلًا حديث الولادة وُلدِوا من خلال الولادة 
القيصرية منخفضة المخاطر الُمخطط لها و1367 طفلًا حديث الولادة وُلدِوا من خلال الولادة المهبلية الطبيعية الُمخطط لها، في مدينة فارس، جمهورية 

إيران الإسلامية، في الفترة بين عامي 2012 و2014. 
النتائج: كان العمر الحملي للأطفال حديثي الولادة الذين وُلدِوا من خلال الولادة القيصرية أقل بكثير من العمر الحملي للأطفال حديثي الولادة 
الذين وُلدِوا من خلال الولادة المهبلية الطبيعية. لذلك، كان الوزن عند الولادة 3166 )±442.4( جرامًا في فئة الأطفال الذين وُلدِوا من خلال 
الطبيعي عند  البشرة  الطبيعية. وكان لون  المهبلية  الولادة  وُلدِوا من خلال  الذين  القيصرية، و3213 )±454.8( جرامًا في فئة الأطفال  الولادة 
الولادة أكثر انتشارًا بين فئة الأطفال الذين وُلدِوا من خلال الولادة القيصرية مقارنة بفئة الأطفال الذين وُلدِوا من خلال الولادة المهبلية الطبيعية 
)85% مقابل P ،%81.3 )الاحتمالية( = 0.04(. ولم يُلاحظ أي اختلافات جوهرية بين الفئتين فيما يتعلق برضح الولادة، والطول عند الولادة، 
ومحيط الرأس، والإصابة بالعدوى، واليرقان والاختلاجات في فترة الولادة الحديثة. ولم يختلف الطول والوزن عند عمر السنتين اختلافًا كبيًرا بين 

الفئتين. 
الاستنتاجات: توضح نتائج هذه الدراسة أن الأطفال حديثي الولادة الذين وُلدِوا من خلال الولادة القيصرية منخفضة المخاطر والولادة المهبلية 

الطبيعية لديهم نفس حصائل الولادة المبكرة والمتأخرة.

Césarienne planifiée à faible risque par rapport à l’accouchement vaginal planifié à 
terme : résultats précoces et tardifs pour l’enfant
Résumé
Contexte : Comprendre l’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 à faible risque par 
rapport à l’accouchement vaginal normal planifié. 
Méthodes : L’étude de cohorte prospective a examiné les complications néonatales précoces et tardives chez 1071 nouveau-
nés suite à une césarienne planifiée à faible risque et 1367 nouveau-nés suite à un accouchement vaginal planifié, dans la 
province de Fars, République islamique d’Iran, entre 2012 et 2014. 
Résultats : L’âge gestationnel des nouveau-nés par césarienne était significativement inférieur à celui de leurs 
homologues du groupe des accouchements vaginaux normaux. Par conséquent, le poids à la naissance des bébés était de 
3166 (±442,4) 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 à la naissance était plus fréquente dans le groupe des césariennes que 
dans l’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 à la naissance, la taille de naissance et le périmètre crânien, ainsi que le fait de contracter 
une infection, un ictère et les convulsions durant la période néonatale. De plus, la taille et le poids à l’âge de deux ans ne 
différaient pas de façon 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 mêmes résultats précoces et tardifs.
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