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Abstract 
Background: Elective caesarean section rates have risen over the last decade worldwide. The increase in this rate is not 

associated with clear benefit for the baby or mother but proportionally associated with increased morbidity for both. 

Neonatal adverse outcomes in infants born before 39 weeks of gestation are increased and increase progressively as 

gestational age at birth declines Aim: To compare neonatal outcomes of elective caesarean section performed at or beyond 

completed 37 weeks of gestation with ≥ 38 weeks of gestation. Material and Method: This is a prospective observational 

study. During the period from July 2010 through April 2011 a total 134 neonates delivered by elective Cesareans at term 

and were divided into two groups, those who were born (early term) before 38 weeks of gestation (37+0 – 37+6) and those 

who were born (late term) at or greater than 38 weeks of gestation. We analyzed the following variables sex, number of 

maternal parities, mode of anesthesia, Apgar score at first and fifth minute, respiratory complications, hypothermia, 

hypoglycemia, feeding difficulties and admission to neonatal intensive care unit. Results: During the period of the study, 

890 live births whether delivered by Cesarean section or normal vaginal delivery. Of these only 134 neonates fulfilling the 

inclusion criteria were included. About 50% of them were delivered before 38 weeks of gestation. We performed our 

analysis on those 134 neonates and we found a significant risk in the early Cesareans group in comparison to later group 

for development of respiratory complications (P=0.0001), hypothermia (P=0.0001) and feeding difficulty (P=0.0001). 

Conclusion: Significant reduction in the neonatal morbidities if the time of elective Cesareans is at completed 38 weeks or 

beyond 38 weeks of gestation. Further larger studies are needed to analyze the factors responsible for our new date 

regarding the hypothermia and feeding difficulty in neonates born electively by Cesareans before 38 completed weeks of 

gestation. 
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Introduction  
Elective caesarean section rates have risen over the last 

decade worldwide because of obstetrical recommendations 

and maternal request have the potential for a significant 

impact on public health and health care costs because of 

the morbidity associated with this subgroup. The increase 

in this rate is not associated with clear benefit for the baby 

or mother but proportionally associated with increased 

morbidity for both [1, 3, 4].  

 

Moreover, these increases in cesarean delivery rates which 

may not always be explained by clinical indications have 

led to efforts to reduce the number of cesarean deliveries 

[2]. Neonatal adverse outcomes in infants born before 39 

weeks of gestation are increased and increase 

progressively as gestational age at birth declines [5, 6]. 

Infants born by cesarean section in comparison with those 

born vaginally are at increased risk for adverse respiratory 

outcomes, especially when delivery occurs before the 

onset of labor, even in infant who are delivered at or 

beyond 37 completed weeks of gestation, so it is very 

important to chose the correct timing for elective 
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caesarean section to prevent unnecessary morbidities [5, 6]. 

Tita et al noticed those elective repeat cesareans before 39 

weeks of gestation are common and are associated with 

respiratory and other adverse neonatal outcomes [5].  

 

The aim of our study is to evaluate the timing of planned 

elective cesarean delivery and morbidities of the 

newborns. 

 

Materials and Methods 
Makassed General Hospital (MGH) is a tertiary hospital in 

the center of the great Beirut which is affiliated with 

American university in Beirut medical center AUB-MC. 

During the period from July 2010 – March 2011 there 

were 890 live births, of these live births 134 neonates were 

delivered by Elective Cesarean Section (ECS) and 

included in our study. 

 

The data for the study were collected prospectively using a 

questionnaire that was approved by institutional review 

board in our institution. The data from these 

questionnaires were analyzed for postnatal complications 

after Elective Cesarean Section (ECS). 

 

Inclusion and Exclusion Criteria 

In our study we included those who are singleton 

pregnancies planned for delivery by elective cesarean 

section at or greater than completed 37 weeks of gestation, 

with no prenatal complication or any maternal morbidity. 

Those who were delivered by urgent cesarean section or 

had any prenatal complications, any congenital anomalies, 

maternal medical or obstetrical morbidities that could 

affect the risk of neonatal morbidities, multiple 

pregnancies, elective cesarean sections after spontaneous 

rupture of membranes or signs of labor were excluded. 

Indications for ECS included maternal request, breech 

presentation or repeat cesarean section (Figure 1). 

 

 
Fig. 1 Flowchart figure for the inclusion of study population 

Neonatal Follow-Up 

In our institution, the neonates were accompanied since 

birth by a pediatrician and transferred to the regular 

nursery unit within a maximum of 15 minutes by the mean 

of an incubator preheated at set temperature (38C) to 

ensure a balanced thermal ambient. 

 

At regular nursery unit newborns were kept under radiant 

warmer for about 1 hour during which they will be 

examined, glucose level and body temperature checked 

and bathing was delayed till body temperature was stable 

at ≥ 36.5C. The follow up of neonates stopped at discharge 

from the hospital, but if he/she transferred to NICU follow 

up was continued. 

 

Neonatal Outcomes and Analysis 

Our outcomes included respiratory complications 

(transient tachypnea of the newborn or respiratory distress 

syndrome), hypothermia (rectal temperature ˂ 36C within 

1 hour of life), hypoglycemia (˂ 40 mg/dl within 1 hour of 

life), feeding difficulties (lack of interest to feed or nausea) 

and admission to neonatal intensive care unit (admission 

to NICU for more than 3 days). 

 

The data were analyzed with the use of SPSS (version 17) 

and the Chi-Square test was used to check the statistical 

difference between the two groups. P-value of less than 

0.05 was considered to indicate the statistical significance. 

To achieve the objective of the study, we divided our study 

population into two groups those who were born at 37+0 - 

37+6 (early term) and those who were born at or greater 

than 38 weeks of gestation (late term). 

 

A sample size equal to 68 patients in each group was 

found to be adequate to detect a decrease of 54% in the 

total respiratory complications in those patients who were 

born at ≥ 38 weeks of gestation with α= 5% and power of 

the study = 80%.The study was approved by the 

institutional review board of MGH and parental approval 

was obtained for the patients. 

 

Results 
During the study period July 2010 through April 2011, 

there were 890 deliveries. Of these, 379 neonates were 

delivered by cesarean section, 134 elective and 254 

intrapartum. After exclusion, we included 134 neonates in 

our analysis. 

 

Among the women who underwent ECS, 123 (91.8%) 

were repeat ECS, 68 (50.8%) underwent the procedure at 

(early term) 37+0-37+6 weeks of gestation. If we 

compared the neonates in the two groups (Table1) the 

mean maternal age was (29.9, 29.58 years) respectively 

[-1.72 to 2.36], and there were no significant differences 

between the two groups (i.e. Both groups were similar) 

regarding the mode of anesthesia (P=0.8) whether spinal 

or general, number of parity (P= 0.32) or neonatal gender 

(P=0.6) or birth weight of the newborns [-234.05 to 

93.19]. 
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Table 1 The study population characteristics. 

P Gestational Age Characteristic 

 37+0-37+6 

(Early Term) 

N (%) 

≥ 38 

(Late Term) 

N (%) 

 

 

0.63 
 

22 (32.4) 

46 (67.6) 

 

24 (36.4) 

42 (32.4) 

Sex 

   Male 

   Female 

 

0.32 
 

4 (10.6) 

64 (89.4) 

 

7 (5.9) 

59 (94.1) 

Parity 

   Primigraviva  

   Multiparous 

 

0.79 
 

62 (91.2) 

6 (8.8) 

 

61 (92.4) 

5 (7.6) 

Mode of Anesthesia 

   Spinal 

   General 

 

 

 

0.9 

 

1 (1.5) 

 

4 (5.9) 

44 (64.7) 

18 (26.5) 

1 (15) 

 

1 (1.5) 

1 (1.5) 

4 (6.1) 

38 (57.6) 

21 (31.8) 

1 (1.5) 

Apgar 1st Minute 

   4 

   5 

   7 

   8 

   9 

   10 

 

 

0.99 

 

6 (8.8) 

39 (57.4) 

68 (33.8) 

 

3 (4.5) 

40 (60.6) 

66 (34.8) 

Apgar 5th Minute 

   8 

   9 

   10 

 

Table 2 The Outcome measures. 

95% 

Confid. 

Interval 

Odd 

Ratio 

P  Gestational age  

Characteristic 

 

37+0-37+6 

(Early 

term) 

N (%) 

≥38 

(Late 

term) 

N(%) 

2.19-15.38 5.81 ˂0.001 25/68 

(36.8) 

6/66 

(9.1) 

Respiratory 

complication 

0.59-5.88 1.86 0.28 9/68 

(13.2) 

5/66 

(7.6) 

Hypoglycemia 

5.96-347.54 45.5 ˂0.001 28/68 

(41.2) 

1/66 

(1.5) 

Fypothermia 

 

- - ˂0.001 21/68 

(30.9) 

0/66 

(0) 

Feeding 

difficulty 

 

 
Fig. 2 Comparison between the neonatal outcomes for both early 

and late term groups. 

 

Regarding the other outcomes (Table 2, Figure 2), there 

were a very significant associating between (early term) 

group and the respiratory complication (P=0.0001, 5.81 

[2.19-15.38]), hypothermia (P=0.0001, 45.5[5.96-347.54]) 

and feeding difficulty (P=0.0001). We could not calculate 

the odds ratio for feeding difficulty because there were no 

patients in the (late term) group. We did not find any 

association with hypoglycemia (P= 0.28, 1.86[0.59-5.88]) 

or admission to the NICU (P= 0.08).  
 

Discussion 
In this study we analyzed 134 neonates who were born 

electively at term, 50% of them were delivered by ECS at 

early term. We divided the study population into two 

groups as we mentioned to achieve the objective of our 

study. Previous studies have stressed on neonatal outcomes 

like respiratory complications, hypoglycemia, neonatal 

sepsis and indirect hyperbilirubinemia [5-7, 9] but to our 

knowledge none looked at the other outcomes like 

hypothermia or feeding difficulty. 

 

We found that there were significantly higher risks in the 

early Cesareans group of various neonatal outcomes 

including respiratory complications, hypothermia and 

feeding difficulty. In the early Cesareans group the risk for 

respiratory complications is 5.8 times higher (P=0.0001) 

manifested most often as transient tachypnea of the 

newborn and this risk decreased as advancing the 

gestational age that is in line with those found by Tita et al, 

Signore et al and Wilmink et al [5-7, 10,11].  

 

Hansen and colleagues found that infants delivered by 

ECS at 37 weeks of gestation had a 10% incidence of 

respiratory complications [8, 10, and 11], so our finding 

was comparable to what is already published in the 

literature. 

 

On other hand, there were 45.5 times (P=0.0001) increase 

in the risk of development of hypothermia and a very 

significant development of feeding difficulty in early 

Cesarean group which were a surprising findings as it was 

not reported in the previous studies. We could not 

calculate the odds ratio for feeding difficulty because the 

late term group includes no patient.  

 

We tried to look for explanations for these outcomes led us 

to review the transport flow of the neonates, nursery unit 

thermal ambient, radiant warmer and all the medications 

used in anesthesia, hopefully to detect a judicious clue 

about the causes for such morbidities, but we could not 

find any relation that could explain our new outcome. 

 

In contrast to Tita et al [5], our data did not find any 

difference in hypoglycemia (P=0.28, [CI: 0.59-5.88]) or 

admission to NICU (P=0.08) between early and late 

cesareans. Our data add new morbidities to already known 

poor neonatal outcomes associated with unnecessarily 

early performed ECS before 38 completed weeks of 

gestation. These data should be taken into consideration by 

the obstetricians and the women counseling them to avoid 

whenever possible a jeopardized neonatal outcomes. 

 

Conclusion 
This study focuses the light on a new dark corner of 

neonatal morbidities secondary to unjustified early ECS. 

Conversely a significant reduction in the neonatal 

morbidities maybe obtained if the timing of planned 



www.najms.org                       North American Journal of Medical Sciences 2011 October, Volume 3. No. 10. 

 

468 

 

elective Cesareans postponed till or beyond 38 weeks of 

gestation. Further larger studies are needed to analyze the 

factors responsible for our new date regarding the 

hypothermia and feeding difficulty in neonates born 

electively by Cesarean section before 38 completed weeks 

of gestation. 
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