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Abstract

Background: Neonatal morbidity and mortality after cesarean delivery varies with the type of
cesarean delivery and is greater for neonates delivered by emergency cesarean delivery than
elective counterparts. Early neonatal outcomes after cesarean section are influenced by
preoperative and intraoperative feto-maternal factors, most of which are preventable. However,

evidence from the study area is limited.

Objective: amid to assess magnitude of adverse early neonatal outcomes and associated factors
after emergency cesarean delivery at Wolkite University comprehensive specialized Hospital,
Central Ethiopia.

Method: Institution based retrospective study was conducted among 270 emergency cesarean
deliveries. Data were collected using a structured checklist and entered to Epi data 4.2 and was
exported to STATA version 17 for data analysis. Modified Poisson regression with robust SE
was employed to identify factors with the outcome. Significance level was obtained using
adjusted relative risk (ARR) with 95% CI and p value < 0.05.

Result: Overall, 89 (32.96%: CI; 27.6%-38.81%) of the newborns experienced early neonatal
adverse outcomes. Moreover, placental-related hemorrhage (ARR = 1.09; 95% CI: 1.03-1.15; p
= 0.004) and second stage of labor during C/S decision (ARR = 1.45; 95% CI: 1.22-1.70; p <

0.001) were associated with early neonatal adverse outcome related to emergency C/S.

Conclusion: In the current study, one-third of early neonatal adverse outcomes were associated
with emergency cesarean section (CS). Placental-related hemorrhage and cesarean delivery
performed during the second stage of labor were significantly associated with early neonatal
adverse outcomes following emergency CS. These findings highlight the need for timely
identification and management of placental complications and careful decision-making regarding

the timing of cesarean delivery to improve neonatal outcomes.

Keywords: Neonatal outcomes, Emergency Cesarean delivery, Wolkite University

Comprehensive Specialized Hospital
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1. Introduction

1.1Background

Cesarean delivery is defined as the birth of a fetus via surgically created incision in the anterior
uterine wall. It is called primary cesarean delivery when it is done for the “first-time” and repeat
cesarean when it is done after a prior cesarean delivery. The operation can be done for maternal

indication, fetal indication or both (1).

There are multiple ways of classifying cesarean delivery. A large study which systematically
reviewed the available classifications and grouped them in to indication-based degree of urgency
based, women based and others. According to this study women-based classification,
particularly; Robson classification system was used in many centers worldwide (2). Traditionally
it is classified as, Elective cesarean delivery, if the decision to perform the operation was made
ahead of time and /or before onset of labor and all others are considered as emergency cesarean

delivery (3).

Globally, around 22.9 million cesarean deliveries are performed every year (4). However, the
rate of cesarean delivery varies in different regions of the world and highest rate was seen in
Latin America and the Caribbean region (40.5%), followed by Northern America (32.3%),
Oceania (31.1%), Europe (25%), Asia (19.2%) and Africa (7.3%) (5).

Cesarean delivery is a marker of access to, and availability and utilization of obstetric services
(6). World health organization (WHO) sets a cesarean delivery rate of 5-15 % that is assumed to
be a range which can decrease neonatal morbidity and mortality and are extremely high rates,
may only indicate absence of evidence based practice (4, 6). However, It is difficult to determine
optimal cesarean delivery rate because it is a function of multiple clinical factors and more
importantly, it may not be a measure of perinatal outcome, rather it is considered as a measure of

a specific health care process (mode of delivery) (1).

Poor neonatal outcomes after cesarean delivery has been defined as mortality, low Apgar scores

or admission to the neonatal intensive care unit (7, 8). Different studies showed these poor



neonatal outcomes were more common in emergency than elective cesarean delivery and are

affected by various maternal and fetal factors (9-11).

1.2 Statement of the problem

Globally, around 2.6 million newborns died in 2016, which means 7,000 neonatal deaths every
day. Sub-Saharan Africa countries accounted 38 % of all newborn deaths and Ethiopia is among
the five countries which contribute 50% of global neonatal deaths (12). In 2013, almost 1 million
newborns died on the day they were born and another 1 million on the next six days of delivery

accounting 36 % and 73% of all neonatal deaths respectively (13).

Every year, an estimated 2.6 million babies are stillborn; the vast majority of them are from low-
and middle-income countries. Unfortunately, half of the babies who are stillborn are alive at the
initiation of labor (14). Intrapartum related events accounted for 24% of neonatal deaths and it is
possible to prevent 80% of these deaths by having accessible and quality health services, of

which, access to cesarean delivery is one component (12, 14-16).

Globally, around 22.9 million cesarean procedures are performed each year, mainly to save the
life of either the mother or the infant (4). However, with a neonatal death rate of 1.77 deaths per
1,000 live births, global neonatal mortality post-cesarean section is three times higher than
mortality following vaginal deliveries (17).

In sub-Saharan Africa, 8.8% of all deliveries are through cesarean section (18), falling within the
5-15% range recommended by the World Health Organization (19). However, Intrapartum
neonatal mortality in sub-Saharan Africa accounts for 73% of global Intrapartum neonatal deaths
(20) and neonatal mortality after cesarean delivery in sub-Saharan Africa is higher than the

global average (19).

Previous studies done in Ethiopian showed that, with the national population based cesarean
delivery rate of 0.6%, 14% of deliveries end up neonatal death during early neonatal period (21).
The cesarean delivery rate for the study area was 35.4% (22). However, information on the early
neonatal outcomes after emergency cesarean delivery and factors that are linked to poor early

neonatal outcomes are limited.



Different types of factors such as parity, distance between institutions before interventions,
meconium-stained amniotic fluid, type of anesthesia, birth weight, indications of cesarean
sections are associated with poor neonatal out come after cesarean section across the literature
(18-20).

An initiative called "Every Newborn Action Plan" that was launched in 2014 to prevent newborn
mortality and stillbirth, estimated that the lives of around 3 million mothers, newborns and
stillborn babies could be saved each year by improving care during the time of birth and

providing special care for small and sick newborns (23).

It is also well known that every newborn can get a fair chance to survive and thrive by providing
access to clean and functional health facilities which have skilled health workers, accessible

essential drugs and equipment during pregnancy and birth (16).



1.3 Significance of the study

Even though there were different studies which tried to identify the magnitude of post cesarean
poor neonatal outcomes and their associated factors in Ethiopia, adequate data is lacking specific
to emergency cesarean delivery and early neonatal outcomes at national and regional level and in
the study Hospital. Therefore, it is prudent to undertake this study to see the preoperative and
intra operative feto-maternal conditions which put their lever significantly in the early neonatal

period.

This study tries to identify factors which affect early neonatal outcomes for neonates delivered
by emergency cesarean delivery. These factors, which will be identified, might be modifiable
and therefore, the finding of this study may be used as an input by health care providers and
government bodies on measures needed to improve quality of care during pregnancy, labor and

delivery.



2. Literature Review

2.1: Magnitude of adverse early neonatal outcomes after emergency cesarean
delivery

A longitudinal study done in India showed that early neonatal outcome (morbidity and early
neonatal mortality) were six times greater with emergency than elective cesarean deliveries.
From those who are delivered on emergency base 94 (20%) neonates required initial
resuscitation, 149 (32%) neonates were admitted to neonatal intensive care unit (NICU) and 24

(5.1%) neonates died during neonatal period (9).

A large prospective study done at Baroda, Australia showed that after emergency cesarean
delivery there were 215 (14.9%) NICU admissions, 25 (1.7%) still births and 40 (2.79%)
neonatal deaths (10). A cross-sectional Indian study, done at Kamineni Institute of Medical
Sciences identified that after emergency cesarean delivery there were 6 (25%) NICU admissions
and 1 (4.6%) perinatal asphyxia (11).

According to a five-year retrospective Nigerian study, emergency cesarean delivery accounted
for 74.6% of all cesarean deliveries. 80 (23.7%) neonates had an Apgar score of < 6 at the first
minute and 45 (13.3%) neonates scored an Apgar of < 6 at the fifth minute. 69 (20.5%) neonates
were admitted to NICU and 26 (7.7%) neonates died during neonatal period (24). A study done
in Rwanda showed that among 441 neonates delivered by emergency cesarean delivery, 40
(9.0%) neonates either died or had an Apgar score of < 7 at the 5th minute of post- operative
period (25).

A study done in tertiary referral centers in London identified a lower Apgar sore (<7) after
emergency cesarean section performed after a failed instrumental delivery. 18.8% and 5.6% of
the newborns had low Apgar score at first and fifth minutes of life respectively (26). From an
Ethiopian study done at Attat Hospital, out of 254 (90.4%) emergency cesarean deliveries there
were 7 (2.5%) still births and 10 (3.6%) early neonatal deaths (27).



2.2 Factors associated with poor early neonatal outcomes after emergency cesarean
delivery

2.2.1 Socio-demographic characteristics

A retrospective study done in three rural district hospitals in Rwanda showed that from the 435
neonates with mother’s ages recorded, 189 (43.4%) were born to mothers between 25— 34 years
old and one hundred and eighty-three neonates (41.8% of 438) were born to women with 1-3

prior pregnancies (22).

Institution based cross sectional study done in Hawasa university comprehensive specialized
hospital showed that the mean age of participants was 26.4 (SD+4.8) years and ranged from 18

to 43 years and the vast majorities (98.1%) of respondents were married (28).

2.2.2 Reproductive characteristics

According to WHO global survey on maternal and perinatal health in Africa, higher proportion
of primigravid women and post cesarean pregnancies at a given facility increases overall
cesarean delivery rate, which intern, is associated with increased poor neonatal outcomes ( fresh
stillbirths, neonatal deaths , 5-minute Apgar score less than 4, referral to higher level or special

care unit, admission to intensive care unit for 7 days) (18).

Rwandan study showed that neonates born to mothers with parity of four or more prior had
higher odds of having a poor early neonatal outcome (mortality, low Apgar scores or admission
to NICU) as compared to neonates of mothers with 1-3 prior deliveries (OR = 3.01, 95% CI:
1.23, 7.35, p = 0.015). This study also identified an association between longer ambulance travel
time from health center to hospital with poor early neonatal outcomes compared to neonates of
mothers coming from health centers attached to the district hospital (OR = 3.80, 95% CI: 1.07,
13.40, p = 0.038) for 30-60 minutes travel time and ( OR = 5.82, 95% CI: 1.47, 23.05, p =

0.012) for more than 60 minutes travel time(25).



2.2.3 Obstetric characteristics

A retrospective study done in three rural district hospitals in Rwanda showed that from the 336
neonates with gestational age recorded, 59 (16.1%) were less than 38 weeks of gestational age.
The most common indications for cesarean section included fetal distress (32.0%, 141) and
prolonged labor (30.6%, 135) and for 203 (46.0%) neonates, their mothers had multiple
indications for cesarean delivery (22).

According to Institution based cross sectional study done in Hawasa university comprehensive
specialized hospital the mean gravidity and parity of participants was 2.4 (SD+1.5) and 1.3
(SD=1.49) respectively. Majority (84.1%) of the pregnancies were term at the time of admission.
About 9%, 2.2% and 1.1% study subjects had history of abortion, stillbirth and early neonatal
death respectively. Preoperatively, pre-eclampsia (39.8%), premature rupture of membranes
(16.9%) and abruption placenta (12%) were the most commonly diagnosed obstetric
complications among the study subjects (28).

2.2.4 Preoperative and intra operative Feto-maternal conditions

A prospective observational study done in India showed that meconium-stained amniotic fluid
(MSAF) is significantly associated with neonatal morbidities like birth asphyxia, meconium

aspiration syndrome (MAS) and NICU admissions regardless of mode of delivery (29).

A cross-sectional study done in Oman assessed the significance of decision to delivery interval
(DDI) during emergency cesarean delivery in terms of improving fetal outcomes (Apgar score at
5th minutes and rate of admission to NICU). According to this study, with three categories of
DDI (<30 minutes, 31-60 minutes and >60 minutes) there was a statistically significant
relationship between number of admissions to the NICU and increased decision to delivery
interval (DDI). The same observation was also seen between 5th minute Apgar scores of <7 and
increased DDI (30).

Australian study which compared the effect of anesthesia method for cesarean delivery on

neonatal outcome after controlling confounder by specification of both pregnancy risk and



indication for cesarean section, showed that there is a significant excess risk attributable to

general anesthesia for poor neonatal outcome (5th minute Apgar score of < 7) (31).

A study done in Kenya showed that neonates delivered after clinical fetal distress had two folds
increased risk of having low Apgar score (< 7) at the first and fifth minute than those delivered

without clinical fetal distress (32).

A prospective cohort study conducted in Gandhi Memorial Hospital showed that there was a
significant association between type of anesthesia and first minute Apgar score. Incidence of low
Apgar score in the first minute was three and half times more likely to occur in general

anesthesia than spinal (33).

An institution based cross sectional study done at Gondar university hospital showed that type of
anesthesia, fetal weight, uterine incision to delivery of the fetus and pre-operative fetal heart beat
(FHB) were significantly associated with low Apgar score at 5th minute regardless of the type of
cesarean delivery. Neonates delivered under general anesthesia were 3 times more likely to have
low Apgar score (< 7) at the 5th minute than those delivered under spinal anesthesia. A neonate
with birth weight 2.5 kg and above had better Apgar score at 5th minute when compared with
those with birth weight less than 2.5 kg. A pre-Anesthesia fetal heart rate of greater than 160 beat
per minute had shown better Apgar score at 5th minute when compared with those with a pre—
Anesthesia FHR below 120 and between 120 and 160. Delivery a fetus within 3 minutes of
Uterine incision had good Apgar score at 5th minute than those delivered in a time exceeding 3
minutes (34).



2.3 Conceptual frame work

Reproductive characteristics

: : 0 Gravidity
Socio-demographic 0 Parity
Characteristics 0 Historyof stll birth
: Age_ | 0 History of END
- Manital status i History of uterine scar,

Obstetric characte

DGestational age
OAntenatal care
JObstetric complication

! reoperative and intra operative

fetomaternal conditions

0 Duration or referral

0 Status of labor
neopatal cond 0 Liquor status
Oweight 0 Indication for operations
age at admission 0 Decision to delivery interval
(diagnosis at 0 Type of anesthesia
admission \ Skin to delivery interval

0 Agight of the fe

Figure 1: conceptual framework of factors associated with poor early neonatal outcomes after
emergency CS adopted from different literatures (25,28,29,30,31,32,33)



3. Study Objectives

3.1 General objective

The main objective of this study was to assess magnitude of adverse early neonatal outcomes and
its associated factors after emergency cesarean delivery at Wolkite University comprehensive

specialized Hospital, Central Ethiopia, 2026.

3.2 Specific objectives

e To assess the magnitude of adverse early neonatal outcomes after emergency cesarean
delivery at Wolkite University comprehensive specialized Hospital, Central Ethiopia,
2026.

e To identify factors associated with adverse early neonatal outcomes after emergency
cesarean delivery at Wolkite University comprehensive specialized Hospital, Central
Ethiopia, 2026.

10



4. Method and Materials

4.1 Study Area and period

This study was conducted at Wolkite university comprehensive specialized Hospital (WUCSH)
in Wolkite city, Central Ethiopia regional state from November 1, 2025 to December 30,
2025.Wolkite city is the administrative center of Gurage zone in CERS, which is situated 126 km
south west from country capital city, Addis Ababa. Wolkite University comprehensive
specialized Hospital (WUCSH) is one of the tertiary referral hospitals directly under the federal
ministry of health. It is also a teaching hospital for Wolkite University College of medical and
health Sciences. The Hospital gives service to 4 million people in its catchment. It has a total bed
of 350 and on average 6200 patients visit the hospital as outpatient and emergency monthly. It
has 62 residents and 310 clinical staffs (64seniors, 14 general practitioner ,118 nurse and 26
midwives and 88 others). It gives service under ten departments including obstetrics and
gynecology and pediatrics and child health department. Obstetrics and gynecology department
has separate labor and delivery ward, maternity ward, gynecology ward and different outpatient
clinics (Gender and GRC). Labor and delivery ward have one operation theaters used solely for
cesarean delivery. Pediatrics and child health department has separate neonatal intensive care
unit (NICU), inpatient ward, OPD and pediatrics referral clinic. NICU has a total of 39 beds.

4.2 Study Design
Institution based retrospective study design was conducted.

4.3 Population

4.3.1 Source population

The source population are all mother-neonates paired who were delivered by caesarian delivery
at Wolkite university comprehensive specialized Hospital during data collection period.

4.3.2 Study population

Randomly selected mother-neonates paired who were delivered by emergency caesarian delivery

at Wolkite university comprehensive specialized Hospital during data collection period.
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4.4 Inclusion criteria and Exclusion criteria

4.4.1 Inclusion criteria

Mother-neonate pairs who were delivered by emergency cesarean section and had complete

medical records were included in the study.

4.4.2 Exclusion criteria

Mother—neonate pairs with incomplete medical records or missing key delivery and neonatal
information; neonates delivered by elective (planned) cesarean section or vaginal delivery,and
neonates referred from other health facilities after delivery were excluded.

4.5 Sample Size Determination and Sampling Techniques

4.5.1 Sample Size Determination
Single population proportion formula was used to determine sample size.

n=(Zaw2)2*P*(1-P)/ d2

Where,

n = gross sample population

Z a/2=Value of the standard normal distribution corresponding to a significant level of Alpha (a)
0.05

p = Proportion

d= margin of error, considered to be 5%

Based on a previous study (21), the prevalence of adverse early neonatal outcomes following
emergency cesarean section was reported to be 20%, with a 95% confidence level and a 5%
margin of error. Using this proportion, the calculated sample size for the first objective was 245.
After adding a 10% non-response rate due to incomplete medical records, the final sample size
was increased to 270. Therefore, the total required sample size for the study was 270.

4.4.2 Sampling Techniques

A simple random sampling technique using the lottery method was employed to select mother—
neonate pairs delivered by emergency cesarean section between September 1, 2023, and August

30, 2024 (GC). The delivery registration book served as the sampling frame. Medical registration
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numbers were recoded into three-digit numbers, and from a total of 402 emergency cesarean
deliveries in the given period, 270 mother—neonate pairs were randomly selected for inclusion in

the study.

4.5 study variables
4.5.1 Dependent variables:
» Early neonatal adverse outcomes related to emergency C/S

4.5.2 Independent variables

» Socio demographic Characteristics
Reproductive Characteristics
Chronic medical illnesses

Obstetric complications

YV V VYV V¥V

preoperative and Intra operative events
4.6 Operational Definitions and definition of terms

Early neonatal outcome: Condition of a neonate in the first three days after emergency cesarean

delivery, which can be favorable or adverse

Adverse early neonatal outcomes: Defined as the presence of at least one of the following: an
APGAR score of less than 7 at the 5th minute, respiratory distress syndrome (RDS), admission
to the neonatal intensive care unit (NICU) for more than 24 hours, or early neonatal death
(within 3 days of birth).

Good/favorable early neonatal outcomes: Apgar sore of >7 at the fifth minute, absence of
admission to NICU or admission to NICU for < 24 hours are considered as good/favorable early

neonatal outcomes.

Fetal bradycardia: a FHB of < 120 beats per minute during labor and persisting for more than

10 minutes despite maternal position change and resuscitation with fluid and oxygen.
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Fetal tachycardia: a FHB of >160 per minute during labor and persisting for more than 10

minutes despite maternal resuscitation with fluid, intranasal oxygen and positional change

Previous one cesarean scar with x factor: Cesarean scar with any other factors like mal

presentation, prolonged latent phase, protracted or arrest of cervical dilatation and etc.

4.7 Data Collection Tools

Data were collected using a well-structured checklist adapted from different literature sources
[25,28-34]. The checklist included maternal socio-demographic characteristics, previous
obstetric history, antenatal care (ANC) follow-up, obstetric and medical complications,
indications for cesarean delivery, and intraoperative factors such as type of anesthesia and
incision-to-delivery time. Neonatal variables included sex, birth weight, fifth-minute Apgar
score, presence of respiratory distress syndrome (RDS), need for NICU admission for more than

24 hours, and early neonatal death (within 3 days of birth).

4.8 Data Collection procedures
One trained midwife and one trained NICU nurse with prior experience in data collection were

recruited for data collection. They reviewed selected medical charts and extracted relevant data
from the medical records of both the mothers and neonates.

4.9 Data Quality Control

Training was provided for data collectors, and a pretest was conducted on 5% of the sample size
at Wolkite Comprehensive Hospital. Data completeness and accuracy were checked daily by the
supervisor (principal investigator). An operational manual was prepared to ensure uniform

standards for conducting the study and to maintain good quality control.

4.10 Data Processing and analysis

Data were entered using EpiData version 4.2 and exported to STATA version 17 for data
cleaning and analysis. Descriptive statistics, including tables, graphs, means, and frequency

distributions, were computed.
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Bivariable and multivariable modified Poisson regression with robust standard errors (SE) was
employed to identify factors associated with adverse early neonatal outcomes. Regression
coefficients were exponentiated to obtain crude and adjusted relative risks (CRR and ARR). The
adjusted relative risk was calculated as ARR = ef, with corresponding 95% confidence intervals

(lower CI = B, upper CI = eP) for ease of interpretation.

During bivariable analysis, variables with a p-value less than 0.25 were considered candidates
and entered into the multivariable model. In the final multivariable analysis, variables with a p-

value less than 0.05 were considered statistically significant at a 95% confidence level.

Multicollinearity was assessed, and all variables had variance inflation factor (VIF) values less
than 2.3, indicating no significant multicollinearity. Model adequacy was evaluated using
deviance and Pearson goodness-of-fit statistics, residual diagnostics, and model specification
tests. The deviance and Pearson y? statistics divided by their degrees of freedom were close to
one, indicating an adequate model fit.

4.11 Ethical Considerations

A formal letter of approval was obtained from the college’s ethical review committee.
Permission to conduct the study was taken from the hospital administration. Confidentiality and

anonymity were maintained during data collection, analysis and interpretation.

4.11 Dissemination of results

After completing the thesis write up it will be disseminated to WUCSH and respective school
administrations. Findings will also be presented in different seminars and workshops, and finally
the paper will be submitted to scientific journal for publication.
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5. Result

5.1 socio-demographic characteristics

The mean age of the delivered mothers was 26.54 years (SD + 5.4), with the 25-29-year age
group being the most prevalent (99; 36.67%). The majority of participants were married (258;
95.56%) (Table 1).

Table 1: Sociodemographic characteristics of mothers of neonates delivered by cesarean
section at Wolkite Comprehensive Specialized Hospital, 2026 (n=270)

Variables Frequency Percent (%)
Age of mothers Mean=26.54 yrs SD+ 5.4

yIS
15-19 year 14 5.19
20-24 year 87 32.22
25-29 year 99 36.67
30-34 year 43 15.93
35-39 year 21 7.78
40-44 year 6 2.22
Marital status
Married 258 95.56
Single 2 0.74
Divorced 7 2.59
Widowed 3 1.11

5.2 obstetrics and pregnancy-related health experiences characteristics

The majority of participants were multiparous (169; 62.59%). Most mothers had no history of
stillbirth or abortion (238; 88.15%), and 125 (46.30%) delivered at term gestation (37-42
weeks). Additionally, 233 (86.30%) had attended four or more ANC visits. Furthermore, 175
(64.81%), 221 (81.85%), and 169 (62.59%) had no history of gestational hypertension, no

hemorrhage due to placental abnormality, and no PROM, respectively (Table 2).
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Table 2: Obstetric characteristics and pregnancy-related health experiences of mothers of
neonates delivered by cesarean section at Wolkite Comprehensive Specialized Hospital, 2026 (n
= 270).

Variables Frequency Percent (%)
Parity

Primipara 101 37.41
Multipara 169 62.59
History of Still Birth

Yes 32 11.85
No 238 88.15
History of Abortion

Yes 32 11.85
No 238 88.15
History of Neonatal Death

Yes 34 12.59
No 236 87.41
Number of uterine scars

None 101 37.41
One time 28 10.37
Twice 113 41.85
>3 28 10.37
Gestational age

Preterm (<37 wk) 95 35.19
Term (37-42 wk) 125 46.30
Post term (> 42 wk) 50 18.52
ANC follow-up

< 4 times 37 13.70
>4 times 233 86.30
Place of ANC visit

Health center 85 31.48
Hospital 185 68.52
Experienced Gestational

HTN

Yes 95 35.19
No 175 64.81

Experienced hemorrhage due
to placental abnormality

Yes 49 18.15
No 221 81.85
Had PROM

Yes 101 37.41
No 169 62.59
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5.3 The pre and intraoperative characteristics of emergency C/S

A total of 178 (65.93%) participants were admitted by referral. Antepartum hemorrhage was the
primary reason for referral in 94 (34.81%) cases. Labor was induced in 169 (62.59%) mothers,
and 192 (71.11%) experienced a labor duration of less than 12 hours. At the time of decision for
cesarean section, 198 (73.33%) were in the second stage of labor, and 212 (78.52%) had clear

amniotic fluid.

Regarding operative characteristics, antepartum hemorrhage was also the most common
indication for cesarean section (94; 34.81%). The majority of procedures were performed under

spinal anesthesia (248; 91.85%), using a Pfannenstiel skin incision, and were conducted by

resident surgeons (Table 3).

Table 3: The pre and intraoperative characteristics of mothers of neonates delivered by cesarean

section at Wolkite Comprehensive Specialized Hospital, 2026 (n = 270).

Variables Frequency Percent (%)
Means of admission

Referral 178 65.93
Direct 92 34.07
Time taken to Hospital

Less than 30 minutes 217 80.37
More than 30 minutes 53 19.63
Reason for referral Diagnosis

Pre/eclampsia 89 32.96
Antepartum hemorrhage 94 34.81
Fetal abnormality 9 3.33
Prolonged second stage labor 19 7.04
Malpresentations 21 7.78
Cord prolapses 20 7.41
Obstructed labor 18 6.67
Onset of labor

Spontaneous 101 37.41
Induced 169 62.59
Duration of labour before

CS operation

Less than 12 hr. 192 71.11
More than 12 hr. 78 28.89

Stage of labor during
decision for CS operation
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Second stage labor 198 73.33
Active first stage labor 57 21.11
Latent first stage labor 15 5.56
State of liquor at decision

for CS operations

Clear 212 78.52
MAS 58 21.48
Fetal presentation

Vertex 249 92.22
Malpresentation 21 7.78
Reason for indication of CS

Pre/eclampsia 89 32.96
Antepartum hemorrhage 94 34.81
Fetal abnormality 9 3.33
Prolonged second stage labor 19 7.04
Malpresentations 21 7.78
Cord prolapses 20 7.41
Obstructed labor 18 6.67
What was the time of

operations

Working hour 142 52.59
Duty hour 128 47.41
Type of anesthesia

Spinal anesthesia 248 91.85
General anesthesia 22 8.15
Type of skin incision

Pfannenstiel 248 91.85
Midline 22 8.15
Position of Surgeon

Resident 248 91.85
Senior 22 8.15

5.4 Neonatal characteristics

Regarding newborn characteristics, a total of 125 (46.30%) had a birth weight of 2,500-3,999 g,
and 181 (67.04%) had an Apgar score >7 at the 5 minute. Most neonates (200; 74.07%) were
admitted to the NICU for less than 24 hours, while 28 (40.00%) were admitted for more than 24
hours due to respiratory distress syndrome (RDS). After three days of follow-up, 262 (97.04%)

of the newborns were alive and clinically improved (Table 4).
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Table 4: neonatal, clinical, and early days outcomes characteristics of mothers of neonates
delivered by cesarean section at Wolkite Comprehensive Specialized Hospital, 2026 (n = 270).

Variable Frequency Percent (%)
Weight of the newborn

Less than 2500 gm 95 35.19
2500- 3999 gm 125 46.30
>4000 gm 50 18.52
APGAR score at 5™ minutes

<7 89 32.96
>7 181 67.04
NICU admission

>24 hr. 70 25.93
<24 hr. 200 74.07

Reason for NICU admission
more than 24 hr. (N=70)

Prematurity 21 30.00
RDS 28 40.00
Asphyxia 11 15.71
others 10 14.29
Neonatal outcome after 3

days

Improved and alive 262 97.04
Died 8 2.96
Early neonatal adverse

outcome

Yes 89 32.96
No 181 67.04
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5.5 The magnitude of adverse early neonatal outcome

Overall, 89 (32.96%: Cl; 27.6%-38.81%) of the newborns experienced early neonatal adverse
outcomes, (Figure2).

Neonatal outcome

= Had Early neonatal adverse outcome = No Early neonatal adverse outcome

Figure2: magnitude of early neonatal adverse outcomes in neonates delivered by
emergency cesarean section at Wolkite Comprehensive Specialized Hospital, 2026 (n =
270).
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5.6 Factors associated with adverse early neonatal outcome

During the bivariable analysis (CRR), hemorrhage due to placental abnormalities, labor duration
> 12 hours before cesarean section, second stage of labor at the time of C/S decision, meconium
aspiration syndrome (MAS), and malpresentation were significantly associated with adverse
early neonatal outcomes following emergency C/S. In the multivariable analysis (ARR), only
hemorrhage due to placental abnormalities and second stage of labor at the time of C/S decision

remained significantly associated with adverse early neonatal outcomes (Figure3).

Antepartum hemorrhage

B Prolonged second stage labor
89, 33%
Fetal abnormality
M Pre/eclampsia
B Malpresentations

m Cord prolapses

B Obstructed labor

Figure3: factors associated with early neonatal adverse outcomes in neonates delivered by
emergency cesarean section at Wolkite Comprehensive Specialized Hospital, 2026 (n =
270).
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Accordingly, neonates born to mothers who experienced placental-related hemorrhage had a 9%
higher risk of early neonatal adverse outcomes compared with those born to mothers without
such complications (ARR = 1.09; 95% CI: 1.03-1.15; p = 0.004).

Neonates delivered by cesarean section in the second stage of labor had a 45% higher risk of
early neonatal adverse outcomes compared with those delivered during the latent first stage of
labor (ARR = 1.45; 95% CI: 1.22-1.70; p < 0.001) (Table 5).

Table 5: factors associated with early neonatal adverse outcomes related to emergency C/S
among mothers of neonates delivered by cesarean section at Wolkite Comprehensive
Specialized Hospital, 2026 (n = 270).

Variables CRR P- ARR P-
value value
[95%, CI] [95%, CI]
Coeffici Lower upper Coefficient Lower upper
ent CI CI CI CI

Hemorrhage due to

placental abnormality

Yes 17 12 23 0.000 .09 .03 15 0.004
No 1 1 1 1 1 1 1 1
Duration of labor before

CS operation

<12 hr. 1 1 1 1 1 1 1 1
>12 hr. 15 .094 214 0.000 -.02 -.13 .1 0.754
Stage of labor during CS

decision

Second stage labor 41 24 .60 0.000 .37 .20 .53 0.000
Active first stage labor A1 -.09 .30 0.283 .11 -.10 .30 0.264
Latent first stage labor 1 1 1 1 1 1 1

State of liquor at decision
for CS operations

Clear 1 1 1 1 1 1 1 1
MAS 18 12 23 0.000 .10 -.02 202 0.103
Fetal presentations

Vertex 1 1 1 1 1 1 1 1
Malpresentation .14 .07 22 0.000 .02 -.07 12 0.606
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6. Discussions

In the current study, the magnitude of early neonatal adverse outcomes following emergency
cesarean section (CS) was 32.96% (95% CI: 27.6%—38.8%). This finding was comparable to
reports from Malawi (32%) [35], Kenya and Uganda (37%) [36], an Ethiopian systematic review
and meta-analysis (29.55% and 37.1%) [37,38], Eastern Gojjam in northwest Ethiopia (28.8%)
[39], and Arbaminch in southern Ethiopia (30%) [40].

However, the magnitude observed in the present study was lower than findings from Uganda
(40%) [41] and India (40%) [42]. The lower magnitude in the current study might be attributed
to the fact that it was conducted in a single comprehensive hospital with adequate availability of
senior specialists for emergency CS and a relatively well-equipped neonatal intensive care unit
(NICU). In contrast, the aforementioned studies were conducted across multiple settings and
different levels of health facilities, where the availability of senior experts and advanced NICU
services was relatively limited. Differences in sociodemographic characteristics, distance to
health facilities, and place of residence (urban versus rural) may also have contributed to the

observed variation.

Conversely, the magnitude of early neonatal adverse outcomes in the current study was higher
than findings from Hawassa Teaching Hospital (26.7%) [43], southern Ethiopia; eastern Ethiopia
(24.3%) [44]; and the Harari region (22%) [45]. This discrepancy might be explained by
differences in the level of health facilities, as these studies were conducted in tertiary hospitals
with better-equipped human resources and advanced NICU services. Additionally, the
predominantly urban setting of the comparison studies may have reduced delays in accessing

care and improved service availability compared with the current study setting.

In this study neonates born to mothers who experienced placental-related hemorrhage and
neonates delivered by cesarean section in the second stage of labor were associated with early
neonatal adverse outcome due to emergency CS.
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Accordingly, neonates born to mothers who experienced placental-related hemorrhage had a
higher risk of early neonatal adverse outcomes compared with those born to mothers without
such complications. This finding is consistent with studies conducted in Tigray [46], northwest
Ethiopia [47], Hawassa [43], an Ethiopian systematic review and meta-analysis [37,38], and
Uganda [41]. The observed increased risk of early neonatal adverse outcomes among neonates
born to mothers with placental-related hemorrhage may be explained by the underlying
pathophysiological mechanisms associated with this condition. Placental hemorrhage can result
in compromised uteroplacental perfusion, leading to fetal hypoxia, acidosis, and preterm birth
[48,49]. These complications increase the likelihood of low Apgar scores, respiratory distress,
need for neonatal intensive care admission, and early neonatal morbidity and mortality. In
addition, acute maternal blood loss may necessitate urgent delivery, often under suboptimal
conditions, further predisposing neonates to adverse outcomes [46,47]. This finding implies that
the importance of strengthening antenatal care services to ensure early identification and timely
management of placental-related hemorrhagic conditions and highlight the need for heightened
intrapartum and immediate postnatal surveillance for neonates born to mothers with placental

hemorrhage.

In addition, Neonates delivered by cesarean section in the second stage of labor had a higher risk
of early neonatal adverse outcomes compared with those delivered during the latent first stage of
labor in the current study. This might be explained as the increased risk of early neonatal adverse
outcomes among neonates delivered by cesarean section during the second stage of labor may be
attributed to prolonged labor and delayed decision-to-delivery intervals, which increase the
likelihood of fetal distress, hypoxia, and acidosis [50-53]. Second-stage cesarean sections are
often performed under urgent conditions after failed descent or obstructed labor, exposing the
fetus to extended periods of uteroplacental compromise and increasing the risk of low Apgar
scores, birth asphyxia, and the need for neonatal intensive care [51,54,55]. This finding
highlights the importance of timely labor monitoring and early identification of labor dystocia to
prevent delayed second-stage interventions. Strengthening referral systems and improving access
to comprehensive emergency obstetric care may reduce preventable neonatal adverse outcomes.
Moreover, heightened vigilance during labor, adherence to partograph-guided monitoring, and

early decision-making for operative delivery are critical.
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7. Strength and limitations of the study

The current study utilized an adequate sample size, ensuring comprehensive data representation
and strengthening the reliability of its findings. Despite its significant contributions, the study
has some limitations. These includes; this study was conducted at a single hospital, which may
limit the generalizability of the findings to other settings. Its retrospective design relied on
medical records, and incomplete or inaccurate documentation could have affected data quality.
Additionally, some potential confounding factors, such as maternal nutritional status, socio-
economic conditions, or neonatal interventions immediately after birth, may not have been fully
captured. Due to the observational nature of the study, causal relationships could not be

established.
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8. Conclusions

In the current study, one-third of early neonatal adverse outcomes were associated with
emergency cesarean section (CS). Placental-related hemorrhage and cesarean delivery performed
during the second stage of labor were significantly associated with early neonatal adverse

outcomes following emergency CS.
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9. Recommendations

For Hospitals:

e Ensure timely availability of senior obstetricians and anesthesiologists, particularly
during labor complications and second-stage cesarean sections.
e Implement standardized protocols for the management of placental-related hemorrhage

and prolonged labor to minimize adverse neonatal outcomes.
For Healthcare Providers:

e Closely monitor labor progression using partographs and identify complications early to
allow timely intervention, particularly those with antepartum hemorrhage.
e Prioritize rapid decision-making for cesarean delivery when indicated, especially during

the second stage of labor.
Future researchers:

e should conduct implementation research, including qualitative studies, to encourage
adherence to protocols and to explore the barriers and enablers of preventing early

neonatal adverse outcomes.
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Annexes

Structured data collection form

Study title:

Reviewer name:

Date of review: -------------mm-mmm oo

Patient ID/chart number:

Section I- maternal Socio demographic characteristics

S.No | variable data Code Skip
101 Maternal age(years) | ---mmmemeee-
102 Current marital status Married----------- 1
Unmarried-------- 2
Divorced----------- 3
Widowed----------- 4
Section I1- Reproductive characteristics
S.No | Variable data Code Skip
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201 Gravidity (in number) | —-m-mee-
202 Parity (in number) | -
203 Previous history abortion zero......... 1
one............ 2
tWOo....ooeii 3
>three..............e. 4
204 Previous history of still birth Zer0......... 1
one............ 2
tWO. .o, 3
>three.................. 4
205 Previous history of early neonatal | zero......... 1
death one............ 2
tWO. .o, 3
>three.................. 4
Number of previous uterine scars | zero......... 1
206 (cesarean or myomectomy) one............ 2
tWO. .o, 3
>three.................. 4

Section I11- Obstetric characteristics and medical complications

S.No | Variable data Code | Skip
301 Gestational age Preterm (< 37 weeks)............ 1
Term (37 — 42 weeks)..........2
Post term (> 42 weeks)......... 3
302 Antenatal care in the current | zero......... 1
pregnancy One............ 2
tWO. oo, 3




>three.................. 4
303 Place of antenatal care Health center/private clinic ...1
Primary hospital ....... 2
Referral hospital....... 3
304 Is there any maternal and/or fetal | yes......... 1
obstetric complication diagnosed | no............ 2
per operatively?
If yes to question number 304 go
to Q305.
305 What type of ante partum | Preeclampsia....1
obstetric complications identified? | Eclampsia....... 2
Gestational hypertension....3
Ante partum hemorrhage due to
placenta previa...4
Ante partum hemorrhage due to
abruption placenta...5
Premature rapture of membrane...... 6
Intrauterine growth restriction........ 7
Oligohydramnios............. 8
Others (Specify------------ ) FETR 9
Section V- Preoperative and Intraoperative Fetal and Maternal Conditions
S.No | Variable data Code Skip
401 was she referred from other health | yes............ 1
facility before arrival to this|no........2
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hospital labor and delivery ward?

If she is referred, go to question
number 402 and 403

402 How long it takes to reach this| —  -------omee- Hrs
hospital from the last referring

institution?

403 What was the diagnosis put as | Fetal tachycardia...... 1

reason for referral? Fetal bradycardia...... 2
Cordprolapse...... 3

Ante partum hemorrhage ...... 4
Preeclampsia/Eclampsia........ 5

Previous cesarean scar........ 6

Prolonged second stage of labor.....7
Obstructed labor.......... 8

Malpresentation...... 10
Others (SpeCify---nnnn-mmmmmmmmmnmnee-
)....11

404 Was she in labor preoperatively? | yes......... 1
If yes to question number 304 go | no............ 2
to Q 405, Q406, Q407, Q408, and
Q409
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405 How was the onset of labor? Spontaneous ...... 1
Induced......... 2
406 For how long she labored before | -------------- Hours
operation?
407 What was the stage of labor | Latent first stage of labor....... 1
during decision for operation? Active first stage of labor....... 2
Second stage of labor............ 3
408 What was the state of liquor at | Clear...... 1
decision for operation? Meconium  stained and  Grade
ONC............... 2
Meconium  stained and  Grade
tWO..oviiiiin 3
Meconium  stained and  Grade
three.............. 4
Unknown..................... 5
409 What was the presentation of the | Vertex....... 1
fetus? Breech ....... 2
Shoulder....... 3
Brow.......... 4
Face .......... 5
410 What was the fetal heart beat at | <120 beat per minute...... 1

decision?

120 — 160 beats per minute .....2

> 160 beats per minute........ 3

40




411 What was the indication for | Fetal tachycardia.....1
cesarean delivery? Fetal bradycardia.....2
Obstructed labor.....3
MSAF in LFSOL.....4
Cord prolapse ........ 5
CPD........... 6
Failed induction....... 7
Malpresentation....... 8
Failled instrumental delivery.....9
Placenta previa in labor or with active
bleeding...10
Abruption of placenta with active
bleeding........ 11
Previous  uterine scar with X
factor.................. 12
More than one uterine scar in
labor................. 13 Others (specify---
------------ ) e 14
412 What was the time of operation? Working hours ....1
Duty hours.......... 2
413 What was the time interval | ------------------- Minutes.
between the  decisions for
operation to delivery of fetus?
414 What was the type of anesthesia? | Spinal anesthesia...... 1

General anesthesia.....2
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415 What was the type skin incision? Pfannenstiel ...... 1
Midline........ 2
416 What was the interval between| = —--emmememmeeee- Minutes.
skin incision to delivery of the
fetus?
417 What was the position of the | Year one resident.....1
surgeon? Year two resident ...... 2
Year three resident.....3
Year four resident...... 4
Senior........... 5
Section v- Neonatal clinical Conditions
S.No | Variable data Code | Skip
501 weight of the neonate Low birth weight (<2500 grams) .....1
Normal birth weight ( 2500-3999 grams)
...... 2
Large birth weight (> 4000 grams)........ 3
502 the first minute Apgar score <7 ... 1
>T. 2
503 fifth minute Apgar score <T7.... 1
ST 2
504 Neonatal age during referral | ------- hours
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505 neonatal diagnosis during referral 1. Preterm
2. sepsis
3. MAS
4. PNA
5. RDS
6. Others (------
506 Length of stay at NICU 1. <24 hours
2. > 24 hours
507 condition of the neonate on the last | 1. Discharged improved
3rd post operation days 2. Alive on treatment
3. Died
508 If died, What was immediate | 2. MOF 2dry to sepsis
cause of death? 3. respiratory failure 2dry to RDS
4. MOF 2dry PNA
6. Others (------------------- )
509 On which post operation day was 1. First
the neonate died 2. Second
3. Third
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