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Background: The incidence of elective cesarean delivery (ECD) at term is rapidly increasing in the last decades, which 
is significantly contributing to neonatal respiratory morbidity.
Objective: To study the risk of respiratory morbidity in neonates delivered by ECD at term.
Material and Methods: Descriptive prospective hospital-based study involving 511 women who delivered by ECD at term 
in Khartoum Teaching Hospital (KTH) and Omdurman Maternity Hospital (OMH). The cases of this study include all single-
ton neonates born to mothers delivered by ECD at (37–40 weeks) of gestation at OMH and KTH between April 1, 2010, 
and February 28, 2011. The study cases were neonates born to mothers delivered by ECD at 37–40 weeks’ gestation. 
Cases were matched for gestational age, maternal age, parity, baby weight, and maternal body weight. Apgar score and 
examination of the neonates were carried out and recorded by the pediatric team. 
Result: The majority of women recruited in this study delivered at 38–39 weeks’ gestational age, and their ages were 
between 26 and 30 years. Results showed that most of the babies delivered with weight <2.5 kg had increased respiratory 
morbidity. Also, there were some differences in outcome regarding neonatal gender having respiratory morbidity; boys 
were found to be more affected than girls. Finally, the results showed that 7.2% of the delivered babies had respiratory 
problems.
Conclusion: Neonatal respiratory morbidity has been shown to be decreased with increasing gestational age and  
increasing neonatal weight in ECD at term.
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of adopting maternal request without any medical or obstetric  
reason as an indication for CD has also substantially incre-
ased the rate of elective cesarean delivery (ECD).[2] The man-
agement of previous CD and breech presentation were the  
main factors that have increased the rate of ECD in the Western 
countries in the past 20 years.[3]

The neonatal respiratory morbidities associated with the 
ECD at term include respiratory distress syndrome (RDS), 
severe hypoglycemia, transient tachypnea of the newborn 
(TTN), sepsis, and admissions to special care baby unit.[4] 
Previous studies have shown ECD to be associated with an 
increased risk of respiratory morbidity in neonates.[5] Vaginal 
delivery is linked with less neonatal respiratory morbidity com-
pared to ECD, though the evidence is characterized by varying 
definitions and methodologies.[6,7]

Introduction

The cesarean delivery (CD) rate in the United States has 
increased to 30.2% in 2005.[1] This can be attributed to many 
factors such as the increase in the rates of first time or primary 
CD and decrease in rates of vaginal birth after CD. The trend  
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It is plausible that physiological and hormonal changes 
that occur during labor are necessary for maturation of the 
lung in neonates and that these changes may not occur in 
infants delivered by ECD.[8,9] Gestational age (GA) at time of 
ECD may also be an important factor for respiratory morbidity 
in the neonates. Current clinical practice differs without close  
scrutiny, but the operation is most frequently performed at 38–39  
weeks of pregnancy, due to the fact that respiratory morbi-
dities are low. It has nonetheless been clearly demonstrated  
in different studies that CD increases the risk of TTN and RDS 
compared to vaginal births, even when it is performed elec-
tively at term.[10]

Since the actual determinants of the risk of RDS or TTN 
are ascertained by the mode of delivery and GA, the effect of 
the timing of ECD is receiving a growing attention.[11,9] There 
is evidence that planning and doing ECD at 39 or 40 weeks, 
rather than at 37 or 38 weeks, substantially reduces both 
overall respiratory morbidity and severe respiratory failure 
with its associated mortality risk.[12]

Materials and Methods

This is a descriptive, prospective hospital-based study 
conducted from April 2010 to February 2011. The study areas 
were Omdurman Maternity Hospital (OMH), locally known as 
ALDAYAT, which is a class A governmental hospital located 
in the center of Omdurman, and Khartoum Teaching Hospital 
(KTH), which is also a class A governmental hospital located 
in the center of Khartoum (the capital of Sudan).

The cases of this study include all singleton neonates born 
to mothers delivered by ECD at 37–40 weeks’ of gestation at 
OMH and KTH between April 1, 2010, and February 28, 2011.  
The study cases were neonates born to mothers delivered by 
ECD at 37–40 weeks’ gestation. Cases were matched for GA, 
maternal age, parity, baby weight, and maternal body weight.

Inclusion criteria: In this study, we included neonates  
delivered by ECD at 37–40 weeks’ gestation. 

Exclusion criteria: Outcomes of multiple pregnancies, 
neonates with congenital malformation, outcomes of pregnan-
cies complicated by preeclampsia, IUGR, diabetes or oligohy-
dramnios, placenta previa and other obstetric complications,  
and premature babies with wrong estimated GA were all  
excluded from this study.

Data Collection Technique
Data were collected by directly interviewing the mothers 

using a predesigned reviewed questionnaire. APGAR score 
and examination of the neonates were carried out and recorded 
by the pediatric team.

Data Analysis
A descriptive analysis was carried out using SPSS,  

version 21, for Windows.

Results

The study included 511 women who delivered by ECD  
at term (37–40 weeks) in KTH and OMH from April 2010 to 
February 2011 to determine the risk of respiratory morbidity in 
neonates delivered by ECD at term. 

Newborns whose mothers’ ages were between 21 and 
30 years showed that the risk of respiratory morbidity was  
high (3.9%) whereas those whose ages were less than  
20 years and more than 40 years were less affected (0.59% 
and 0.78%, respectively). It was found that babies of 7.2% 
of the studied population had respiratory problems [Table 1]. 

The babies of 2.9% of ladies who delivered (by ECD) at 
37 weeks’ GA had shown higher risk of respiratory morbidity 
compared to those delivered by ECD at 37 –38 weeks (2.3%)  
and 38–39 weeks (1.6%), whereas only (0.39%) outcome  
babies of women who had ECD at 39–40 weeks experienced 
respiratory morbidity [Table 2].

Our study results showed that 4.5% of babies deliv-
ered at 37 weeks scored less than 5 on Apgar at 5 min.  
It was observed that 1% of babies whom were delivered at  
38–39 weeks scored less than 5 on Apgar. The results also 
showed that babies born to women with high GA had good 
Apgar score than those who were born to women with less 
GA [Table 3]. The results further showed that 23.1% of babies 
with respiratory morbidity belong to women who were either 
illiterate or had low education, compared to better outcome 
observed in the women with higher education [Figure 1].

Almost a quarter of the babies with weight <2.5 kg had 
respiratory morbidity. This decreased to 8% in babies whose 
weights were between 3.5 and 4.5 kg. However, newborns 
who weighed 2.5–3.5 kg exhibited 2.8% morbidity. None of 
the newborns weighing >4.5 kg were affected [Figure 2]. 
There was a little difference in the percentage of the males  
(8.2%) and females (6.4%) having respiratory morbidity  
[Figure 3]. The babies of 7.2 % of the studied population had 
respiratory problems [Figure 4].

Discussion

We found that maternal age above 40 was a real risk factor 
for the development of respiratory morbidity among neonates 
delivered by ECD at term. Higher GA was associated with 
lower chances of neonatal respiratory morbidity. The study 
also revealed that the higher the level of maternal education, 
the lower the chance that neonates will develop respiratory  
morbidity. Gender wise, our study showed that boys were 
more likely than girls to develop respiratory morbidity. The 
study revealed clearly that neonatal respiratory morbidity was 
in direct proportion to low birth weight.

In this study, the risk of respiratory morbidity among  
neonates delivered by ECD at term was higher in the age 
group above 40 years. The least age group to show respiratory  
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Table 1: Relationship between respiratory morbidity and maternal age

Valid
Respiratory morbidity

Total number Total number of group (%) Total number of study (%)
No Yes

Age

<20 years 39 3 42 7.1 0.59
21–30 years 226 20 246 8.1 3.9
31–40 years 187 10 197 5.1 1.95
>40 years 22 4 26 15.4 0.78

Total 474 37 511 7.2

Table 2: Relationship between respiratory morbidity and GA

Valid
Respiratory morbidity

Total number (%) Total number of group (%) Total number of study (%)
No (%) Yes (%)

GA

37 weeks 29 (65.9) 15 (34.1) 44 (8.6) (34.1) (2.9)
37–38 weeks 170 (93.4) 12 (6.6) 182 (35.6) (6.6) (2.3)
38–39 weeks 194 (96) 8 (4) 202 (39.5) (4) (1.6)
39–40 weeks 81 (97.6) 2 (2.4) 83 (16.2) (2.4) (0.39)

Total 474 (92.8) 37 (7.2) 511 (100) (7.2)

GA, gestational age.

Table 3: Apgar score at 5 min related to GA
Valid Apgar score at 5 min (%) Total

<5 5–7 7–10

GA

37 weeks 2 (4.5) 8 (18.2) 34 (77.3) 44 (100)
37–38 weeks 0 (0) 18 (9.9) 164 (90.1) 182 (100)
38–39 weeks 2 (1) 24 (11.9) 176 (87.1) 202 (100)
39–40 weeks 0 (0) 15 (18.1) 68 (81.9) 83 (100)

Total 4 (8) 65 (12.7) 442 (86.5) 511 (100)

GA, gestational age.

Figure 1: Relationship between respiratory morbidity and maternal 
education.

Figure 2: Relationship between respiratory morbidity and infant 
weight.
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morbi dity among their babies was that between 31 and 40 
years. This result is not consistent with that reported by Dileep 
et al.,[13] which showed no association between maternal age 
and neonatal respiratory morbidity; however, maternal age 
group between 30 and 40 is well known to be associated with 
overall neonatal morbidity and mortality. This can be attributed 
to the fact that there is an increased risk of chronic medical 
diseases (diabetes, hypertension, etc.)

Higher GA in our study was associated with lower chances  
of neonatal respiratory morbidity. This can be explained by 
better neonatal pulmonary functional development. These 
findings correlate well with those of Usher et al.[14] revealing 
that respiratory morbidity of new born is inversely proportional 
to the GA s.

This study has also revealed that there is a strong associa-
tion between maternal educational level and the development 
of respiratory morbidity in their neonates with ECD at term. 
The higher the level of education, the lower the chance that 
neonates will develop respiratory morbidity. These findings 
were in line with some observations by Hagen et al.[15] This  
reflects that educated women are more likely to be good 
atte ndants at ANC clinic and more aware of complications 
of medical conditions that might develop during pregnancy, 
which potentially affect outcomes.

Our study also showed that boys were more likely than 
girls to develop respiratory morbidity. This is consistent with 
that reported by Khosla et al.,[11] who stated that boys are 
25% more likely to develop respiratory morbidity than girls. 
The study clearly revealed that the rate of neonatal respiratory 
morbidity was in direct proportion with low birth weight.[16]

One limitation of this study is the lack of follow-up about 
the neonates for possible congenital pulmonary malformation 
or congenital heart disease that might be discovered later in 
life. Another limitation is that it was not clearly investigated 
that CD was not delayed or took place at right time, since, if 
delayed, it might have contributed to the perinatal morbidity. 

Conclusion 

Neonatal respiratory morbidity has been shown to be  
decreased with increasing GA and neonatal weight in ECD  
at term. The higher the maternal education, the lower will be 
neonatal respiratory morbidity. Male gender of the neonate 
was also associated with increased respiratory morbidity.
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