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Abstract

Objectives: To find out the early neonatal outcome (morbidity and early neonatal mortality) of the babies born by caesarean section
(CS) and to compare the outcomes between elective and emergency CS.
Methods: A longitudinal study was conducted in a tertiary care hospital. Maternal and neonatal characteristics were noted.
Results: A total of 750 neonates were enrolled and 37% were born by elective CS. Out of 750 children 55% were male newborns and
45% were females. The NICU (neonatal intensive care unit) admission requirement was 24%, whereas 3.33% of neonates died within
7 days of life. Neonatal morbidity was higher in emergency CS, similar to respiratory depression at birth (OR: 6.00, 95% CI 3.06-11.78,
P < 0.001), respiratory distress (OR: 4.6, 95% CI 2.74 -7.82, P < 0.001) and requirement of resuscitation (OR: 5.54, 95% CI 2.98 -10.32, P
< 0.001). Factors such as emergency CS [adj OR: 13.35(1.69 -105.38), P = 0.014], prematurity [adj OR: 10.08 (3.33 -30.47), P < 0.001] and
Apgar score < 7 at 10 minutes [adj OR: 79.56 (16.63 - 381.50), P < 0.001] were independently associated with NICU admissions and
neonatal mortality.
Conclusions: Newborns delivered through emergency CS had a higher morbidity and mortality rate compared to elective CS. Ade-
quate antenatal care and early referral may convert this emergency CS to normal or elective CS and can reduce neonatal morbidity
and mortality.
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1. Introduction

The early neonatal period is defined as the period from
birth to seven days of life (1). Early neonatal outcome de-
pends on various factors amongst which the mode of deliv-
ery is one of the important determinants of neonatal out-
come. Thoughtful changes have occurred during the past
three decades regarding the mode of delivery and perina-
tal outcome, including a recent increase in number of in-
stitutional deliveries, increased rates of cesarean sections
(CS) and at the same time attempting to integrate woman’s
obstetric preferences.

In the past 20 years, there has been an increase in the
rate of CS in developed as well as developing countries (2,
3). Overall the increasing rates of CS have created much re-
search and debate in the medical literature. The increase
in rates of cesarean delivery at an institutional level is not
associated with any clear overall benefit for the baby or
mother but is linked with increased morbidity to both (4).
We conducted this study due to the paucity of Indian liter-

ature on neonatal outcome in CS.

2. Methods

2.1. Design and Study Population

This was a longitudinal study carried out in the tertiary
care institute in Southern India, between the periods of
Jan 2009 - May 2009. Study protocol was approved by the
human ethics committee of institute. Requirement of ad-
mission to NICU was considered as an adverse outcome on
which sample size calculations were based. The estimated
NICU admission rate of 25% with a 95% Confidence Inter-
val of 21 to 29% required sample size was 468 by simple
random sampling. However we decided to enroll consec-
utive newborns in a fixed study period and therefore ad-
justed the sample size by a 1.5 factor. Considering a non
response rate of 5% the final required sample size was 738.
We have enrolled all consecutive newborns delivered by CS
at our institute during the months of January 2009 to May
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2009. Informed consent was taken from the parents of the
neonates in the language they were familiar with. New-
borns whose delivery took place outside the institution as
well as babies whose parents refused to give consent for
their enrolment were not included.

2.2. Variables

Maternal characteristics such as age, parity, any med-
ical illness, gestational age, presentation, indications for
CS and type of CS were considered, whereas from the new-
borns aspect maturity, respiratory depression at birth, res-
piratory distress at birth, Apgar score, requirement of re-
suscitation, NICU admission, duration of NICU stay, re-
quirement of ventilation, death within 7 days of birth and
its underlying reasons were included.

2.3. Definitions

CS was considered to be elective if it was scheduled be-
fore the onset of labour and as emergency if scheduled-
during or after the start of labour. Indications for cae-
sarean section were divided into absolute and relative in-
dications. The absolute indications included pelvic dis-
proportion, chorioamnionitis, maternal pelvic deformity,
eclampsia, fetal asphyxia, umbilical cord prolapse, pla-
centa previa, abnormal lie and uterine rupture. Whereas
pathological cardiotocograpy, failure to progress in labour
and previous cesarean section were considered as relative
indication. Cesarean sections on maternal requests were
not included. Maturity was assessed by history (gestational
age by 1st day of last menstrual period) and using the New
Ballard Score (5). Respiratory depression was noted when
there was a delay in initiating and maintaining respiration
immediately after birth. Neonate was labelled as having
birth asphyxia if the baby had two or more of the following
criterias: a) pH < 7.0 in cord blood, b) Apgar score at 5 min-
utess < 3 and c) clinical evidence of neonatal neurological
sequel or multiorgan dysfunction (6). Early neonatal death
was considered if the death of the neonate occurred within
7 days of birth.

2.4. Statistical Analysis

Statistical analysis was done using the IBM SPSS version
21. We used count and proportion to summarize nomi-
nal variables and mean and standard deviation to summa-
rize numerical variables. Data collected for above param-
eters were described in the form of their frequency of oc-
currence in the emergency as well as the elective section
group. For comparison of the mean scores of the above
mentioned parameters in both groups, students‘t’ - inde-
pendent test was used. To find out the association between

two characteristics the Chi-square test was used and when-
ever a cell frequency was less than five the Fisher’s exact
test was used. Multinominal regression analysis was car-
ried out by assumption that the NICU admission and early
neonatal death depends on maternal, fetal parameters and
mode of delivery. The overall goodness of fit was assessed
by the Hosmer and Lemeshow test. The significance of in-
dividual coefficient was assessed by the Wald statistics. For
each coefficient odds ratio and its confidence, a limit was
computed. For all the tests a level of significance was taken
as P < 0.05.

3. Results

A total of 750 neonates born by CS during the study
period were included and out of the 750, 269 (37.20%, 95%
CI 33.75 -40.78) were elective sections and 471 (62.8%, 95%CI
59.22-66.25%) were emergency sections.

3.1. Maternal Characteristics

A majority of the mothers were in the age group of 21
- 30 years in both groups, but a proportion of the moth-
ers with the age of < 20 years were higher in emergency
section. In the elective section, most of the mothers were
of second parity (59%) and the majority (57%) of moth-
ers who underwent emergency section were primi. Major
(33%) indications for CS were previous section, fetal distress
(39%), breech presentation (15%), cephalo-pelvic dispropor-
tion and pregnancy induced hypertension (6%).

3.2. Neonatal Parameters

Table 1 depicts characteristics of newborns delivered by
emergency and elective cesarean sections. Out of the 750
newborns, 415 (55.3%) were male and 335 (44.7%) were fe-
male. Overall the NICU admission requirement rate was
24% (95% CI of 21.14 % to 27.39%). Other neonatal character-
istics are depicted in Table 1. The mean birth weight of the
babies was 2793 ± 543.4 gms (95% CI 2729-2856 gms) and
2769 ± 561.5 gms (95% CI 2769 -2819 gms) in elective and
emergency sections respectively and the difference was
not significant (P = 0.492, 95% CI -112.25 to 54.59). The av-
erage maturity in elective sections and emergency sections
was 38± 1.35 weeks and 37± 1.63 weeks, with no significant
difference between the two groups (P = 0.063, 95%CI -0.444
to 0.012).

3.3. Neonatal Morbidity

The mean Apgar score at 1, 5 and 10 minutes were sig-
nificantly higher in the elective section compared to the
emergency section and they were 7.85 and 7.03 (0.825,95%
CI 0.569- 1.081, P < 0.0001), 8.95 and 8.96 ( 0.596, 95% CI
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Table 1. Characteristics of Newborns Delivered by Cesarean Section

Factors All Sections, No. (%) Elective Sections, No. (%) Emergency Sections, No.
(%)

P

Mortality
Yes 25 (3.3) 1 (0.4) 24 (5.1)

< 0.001
No 725 (96.7) 278 (99.6) 447 (94.9)

NICU admission
Present 181 (24) 32 (11) 149 (32)

< 0.001
Absent 569 (76) 247 (89) 322 (68)

Hospital stay, (days)
< 3 652 (87) 267 (96) 385 (82)

< 0.001
> 3 98 (13) 12 (4) 86 (18)

Need For Ventilation
Yes 32 (4) 2 (1) 30 (6)

< 0.001
No 318 (96) 277 (99) 441 (94)

Resuscitation
Yes 106 (14) 12 (5) 94 (20)

< 0.001
No 644 (86) 267 (95) 377 (80)

Apgar score @ 10 min
< 7 17 (2) 1 (0.3) 16 (3.4)

0.007
≥ 7 733 (98) 278 (99.7) 455 (96.6)

Maturity, (weeks)
< 37 95 (13) 23 (8) 72 (15)

0.005
> 37 655 (87) 256 (92) 399 (85)

Birth Weight, (grams)
< 2500 14 (2) 5 (2) 9 (2)

0.908
≥ 2500 736 (98) 274 (98) 462 (98)

Respiratory depression at birth
Present 96 (13) 10 (4) 86 (18)

< 0.001
Absent 654 (87) 269 (96) 385 (81)

Requirement of resuscitation
Present 106 (14) 12 (5) 94 (20)

< 0.001
Absent 644 (86) 267 (95) 377 (80)

Respiratory distress at birth
Present 132 (18) 18 (7) 114 (24)

0.001
Absent 618 (82) 261 (93) 357 (76)

Birth Trauma
Present 31 (4) 3 (1) 28 (6)

< 0.01
Absent 719 (96) 276 (99 443 (94)

Abbreviation: NICU, neonatal intensive care unit.

0.396 - 0.795, P < 0.0001), 9.07 and 8.7 (0.298,95% 0.129 -
0.467, P = 0.001) respectively. It has also been noted that
respiratory depression was present in 41% of the babies
whose mother received opioids before section, whereas as
only 10% of the babies had respiratory depression in the
group where the mother did not receive any opioids (Table
1).

Twenty percent of babies born by emergency CS re-
quired initial resuscitation compared to 5% of babies born
by elective section. In the later group, 53% of babies who
required resuscitation needed support with only bag and
mask ventilation. However, in the former group 40% of the
babies were resuscitated with more than one measure in-
cluding bag and mask ventilation, tracheal suctioning and
intubation. Entirely, 132 (18%) babies had respiratory dis-

tress at birth, 7% in the elective group and 24% in emer-
gency section. Common causes of respiratory distress were
TTN (transient tachypnea of new born) (83%), MAS (meco-
nium aspiration syndrome) (11%) and RDS (respiratory dis-
tress syndrome) (6%), whereas in the emergency group,
TTN (53%), MAS (40%), congenital pneumonia (5%) and RDS
(2%) accounted for respiratory distress. The mean duration
of stay at the NICU was significantly higher in emergency
section compared to the elective CS with the mean stay of
3.09 and 3.54 days (0.458, 95% CI 0.248-0.668, P < 0.0001)
(Table 1).

3.4. Neonatal Mortality

We observed a 3.33% (95% CI 2 - 4.6%) mortality rate in
babies delivered by CS, with the mortality rate in emer-
gency section significantly higher than the emergency
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group (OR: 14.92, 95% CI 2.00 -110.95, P = 0.001). The most
common causes of mortality were MAS (44%), birth as-
phyxia (36%), RDS (16%) and sepsis (4%). One baby suc-
cumbed in elective section group due to severe birth as-
phyxia (Table 1).

3.5. Risk Factors for Neonatal Morbidity and Mortality

On multinomial regression analysis with significant
fitting of model-emergency CS [adj OR:2.55 (1.57 - 4.10), P <
0.001], prematurity [adj OR:5.11(3.00 - 8.86), P ≤ 0.001], ba-
bies born primi parous mothers [adj OR: 1.50(1.00-2.25), P =
0.049] and Apgar score < 7 at 10 minutes [adj OR: 5.52(1.29 -
23.60), P = 0.02] were independently associated with NICU
admissions, and emergency CS [adj OR: 13.35(1.69 - 105.38), P
= 0.014], prematurity [adj OR:10.08 (3.33 - 30.47), P < 0.001]
and Apgar score < 7 at 10 minutes [adj OR: 79.56 (16.63
- 381.50), P < 0.001] were independently associated with
neonatal mortality (Tables 2 and 3). However low birth
weight, abnormal liquor amount and nonchephalic pre-
sentations were not found to be significant independent
factors for the NICU admission and early neonatal morbid-
ity.

4. Discussion

At our institution we had a CS rate of around 25%, which
was higher than the WHO recommendation of 15% (7). The
reason for this is because of the very high referral rate of pa-
tients from peripheries. Many of these patients had multi-
ple complications when coming to us. This also elucidates
higher proportion of emergency CSs compared to the elec-
tive section. The most common indication for elective sec-
tion was the previous section compared to the fetal distress
in the emergency section, which was similar to the Liston
et al. (8).

Though CS was supposed to improve maternal and
neonatal morbidity, it is true only to a certain extent. A
world wide based population ecological study showed that
the maternal and perinatal outcome improves until the
rate of the cesarean section is within 10% above these lim-
its. The maternal and neonatal outcome did not improve,
especially with reference to developing countries it wors-
ened with rising CS rate above 10% (9). However, the rates
of CS are increasing rapidly and in India it ranges from 20-
34% in different cities (10-12).

In the last decade, various efforts have been done to
document the impact of CS on fetal outcomes in compar-
ison to vaginal birth as well as verifing higher morbidity
in babies born by elective CSs compared to vaginal birth,
with special reference to respiratory morbidity. A study
from Nova Scotia showed respiratory depression at birth,

Apgar score < 3 and HIE were more common in emergency
CS compared to elective and vaginal delivery (OR 4.6, 95%
CI3.7 - 5.1), whereas TTN and RDS were more common in
elective CS compared to emergency section (OR: 2.08, 95%
CI- 1.23 - 3.54) (8). In our study the frequency of respiratory
distress (18%) was much higher and more common in emer-
gency CS compared to elective CS (OR: 4.6,95% CI 2.74 - 7.82,
P < 0.001). This might be because of a higher proportion
of high-risk mothers with fetal distress and their delayed
referral in our cohort.

Another study compared elective sections at 38 and 39
weeks, which showed NICU admission rate of 13.9% and
11.9%, we also had an NICU admission rate of 11% in the
elective group (13). Jose Vilaar et al. found that there is
a higher risk of neonatal mortality in emergency CS com-
pared to elective section and vaginal delivery in neonates
with cephalic presentations, whereas CS in breech pre-
sentation had a protective effect on mortality (4). In our
study there was no significant difference between neonatal
mortality in cephalic and non cephalic presentation [OR:
0.467 (0.164 - 1.323), P = 0.152]. They also documented that
neonates born with CS had a longer stay compared to vagi-
nal birth, and the proportion of children who stayed at the
hospital > 7 days were similar in elective [2.55%, OR 2.54,
95% CI (2.01 - 3.20)] and intrapartum CS [2.18%, OR 2.31, 95%CI
(1.72 - 3.11)]. Similar results were presented in a WHO global
health survey (14). Our data showed the mean in NICU stay
was 3.55± 2.20 days in emergency CS and 3.09± 0.56 days
in elective CS. This difference was significant (0.458, 95% CI
0.248 - 0.668, P < 0.0001).

Another study from India with similar objectives but
with different cohort also documented a higher rate of
neonatal morbidity in the emergency group (15). In a retro-
spective study, Berlit et al. showed prematurity (OR 2.145, P
= 0.024) and silent cardiotocography (OR 0.426, P = 0.038)
as a major risk factor for adverse neonatal outcome in
emergency CS (16). In our study emergency CS [adj OR: 2.55
(1.57 - 4.10), P < 0.001], prematurity [adj OR: 5.11(3.00 - 8.86),
P < 0.001], babies born to premature mothers [adj OR: 1.50
(1.00 - 2.25), P = 0.049] and Apgar score < 7 at 10 minutes
[adj OR: 5.52 (1.29 - 23.60), P = 0.02] were independently as-
sociated with the NICU admissions and emergency CS [adj
OR: 13.35(1.69 - 105.38), P = 0.014.], prematurity [adj OR: 10.08
(3.33 - 30.47), P < 0.001] and Apgar score < 7 at 10 minutes
[adj OR: 79.56 (16.63 - 381.50), P < 0.001] were independently
associated with neonatal mortality. In a WHO global survey
rate of elective as well as emergency CSs, they were inde-
pendently associated with neonatal mortality (17).

There are limited studies available in literature on the
neonatal outcome in CS, especially from developing coun-
tries. We tried to focus on the outcome of the neonates de-
livered by CS, which will help the preparation of their man-
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Table 2. Univariate Analysis for Neonatal NICU Admission and Early Neonatal Death in CS - Cesarean Section

Variables Neonatal-Outcome

No Admission, No Death NICU Admission NICU Admission and Death

Count Row, No. (%) Count Row, No. (%) Count Row, No. (%) NICU Admission P, OR (95% CI of
OR)

Neonatal Death P, OR (95% CI of
OR)

Sex
Male 310 (74.7) 90 (21.7) 15 (3.6) P = 0.47, 1.14 (0.80 - 1.63) P = 0.58, 1.25 (0.55 - 2.83)

Female 259 (77.3) 66 (19.7) 10 (3.0) Referent

Liquor Amount
Abnormal 60 (71.4) 21 (25.0) 3 (3.6) P = 0.30, 1.32 (0.76 - 2.23) P = 0.81, 1.15 (0.33 - 3.98)

Normal 509 (76.4) 135 (20.3) 22 (3.3) Referent

Parity
Primi-Para 233 (68.1) 93 (27.2) 16 (4.7) P < 0.001, 2.12 (1.48 - 3.05) P = 0.02, 2.56(1.11 - 5.90)

Multi-Para 336 (82.4) 63 (15.4) 9 (2.2) Referent

Gestational Age, (weeks)
< 36 37 (38.9) 48 (50.5) 10 (10.5) P < 0.001 ,6.40 (3.96-10.2) P < 0.001, 9.56 (4.03 - 22.80)

≥ 37 532 (81.2) 108 (16.5) 15 (2.3) Referent

Presentation
Non-Cephalic 119 (73.0) 36 (22.1) 8 (4.9) P = 0.55, 1.13 (0.74 - 1.73) P = 0.18, 1.77 (0.75 - 4.22)

Cephalic 450 (76.7) 120 (20.4) 17 (2.9) Referent

Birth Weight, (grams)
< 2500.0 151 (65.4) 69 (29.9) 11 (4.7) P < 0.001, 2.12 (1.47 - 3.05) P = 0.06, 2.10 (0.93 - 4.72)

2500 + 417 (80.5) 87 (16.9) 14 (2.7) Referent

Apgar score @ 10 min
< 7.0 3 (17.6) 6 (35.3) 8 (47.1) P < 0.001, 44.92 (13.50 - 149.50) P < 0.001 597.44 (138.83 - 2570.96)

≥ 7.0 + 566 (77.2) 150 (20.5) 17 (2.3) Referent

Type of CS
Emergency 322 (68.4) 125 (26.5) 24 (5.1) P < 0.001 3.09 (2.10 - 4.74) P < 0.001 18.4 (2.47 - 137.02)

Elective 247 (88.5) 31 (11.1) 1 (0.4) Referent

Table 3. Multinominal Regression Analysis for Neonatal Admission and Early Neonatal Death

Neontal Outcome NICU Admissions NICU Admissions And Early Neonatal Death

Variables P value Adjusted
OR

95% Confidence Interval P value Adjusted
OR

95% Confidence Interval

Lower Upper Lower Upper

Type of CS
Emergency < 0.001 2.551 1.579 4.120 0.014 13.348 1.691 105.379

Elective . . . . . . . .

Parity
Primi para 0.049 1.503 1.003 2.252 0.212 1.844 0.706 4.817

Multi para . . . . . . . .

Presentation
Non-cephalic 0.915 0.973 0.592 1.600 0.152 0.467 0.164 1.323

Cephalic . . . . . . . .

Liquor Amount
Abnormal 0.607 1.165 0.650 2.088 0.710 0.767 0.191 3.091

Normal

Birth Weight,
(grams)

< 2500 0.186 1.337 0.869 2.055 0.353 0.596 0.199 1.780

≥ 2500 . . . . . . . .

Maturity, (weeks)
< 37 <0.001 5.116 3.003 8.855 <0.001 10.075 3.332 30.468

≥ 37

Apgar score @ 10
min

< 7 0.02 5.523 1.292 23.605 <0.001 79.656 16.632 381.491

≥ 7 . . . . . . . .

Abbreviation: CS, cesarean section.

agement following delivery especially for children who are
premature and LBW, which have a higher risk of mortality.

This study also has certain limitations. Babies deliv-

ered vaginally were not included in the study because of
which comparison in morbidity and mortality with nor-
mal delivery could not be done. Also, antenatal follow up
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data could be obtained from very few mothers, so it could
not be included in analysis.

4.1. Conclusion

CSs rates are increasing throughout the world includ-
ing developed and developing countries and it is associ-
ated with an increase in neonatal mortality and morbidity
if CS rates are > 10%. We have observed higher morbidity
and mortality of babies born by emergency CS compared
to elective CS. The mortality and morbidity rates can be de-
creased by thorough and regular antenatal checkups and
early referrals so that emergency CS can be converted to
elective CS by early recognition. In addition, all emergency
CS should be attended by pediatricians with full prepara-
tion and anticipation of higher mortality especially in ba-
bies born by emergency CS, preterm babies and babies hav-
ing low Apgar scores.
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