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Purpose: To determine the magnitude and determinants of immediate adverse neonatal outcomes 
among babies born by cesarean section in public hospitals in the Harari region, Eastern Ethiopia.
Patients and Methods: A prospective follow-up study among 715 eligible babies born by 
cesarean section in Jegula and Hiwot Fana public hospitals in Harar. Neonate is said to have 
immediate adverse outcomes if one of the following were detected: (1) baby died, or (2) admitted to 
NICU, or (3) its primitive reflexes were absent within 24 hours after delivery Adjusted risk ratios 
(ARRs) and 95% confidence intervals (CIs) were computed using modified Poisson regression.
Results: During the follow-up period, a total of 44 babies died, 139 admitted to NICU, and 
133 had absent neonatal reflexes. In general, 157 had an adverse neonatal outcome after CS. 
The following conditions were postively and statistically related with the outcome: estimated 
household income (ARR 2.19 CI 1.57–3.07), having no Antenatal care (ARR 1.46 1.08–-
1.97), history of medical or obstetric condition (ARR 1.78 CI 1.38–2.31, having an absolute 
indication for delivery (ARR 1.71 CI 1.28–2.29), presence of meconium (ARR 1.61 CI 
1.22–2.12), low birth weight (ARR 1.96 CI 1.42–2.70), and respiratory depression at birth 
(ARR 2.50 CI 1.80–3.48).
Conclusion: A fifth of babies developed immediate adverse outcomes after a cesarean section. 
Several maternal clinical factors were predictors for immediate adverse neonatal outcomes. 
Assessing previous clinical and obstetric conditions of the women during ANC would help 
properly plan in averting the occurrence of immediate adverse neonatal outcomes after birth.
Keywords: a follow-up study, neonatal mortality, NICU admission rate, absent neonatal 
reflexes, adverse neonatal outcomes

Introduction
Cesarean section (CS) is the most familiar, life-saving procedure, necessitated, or the 
only available delivery option.1, CS is the fetus’s birth, placenta, and membranes 
through an incision on the abdominal and uterine wall afterward, 28 weeks of 
gestation.3,4 The World Health Organization (WHO) and other organizations suggest 
that low or higher CS rates may reflect a pregnant women’s lack of access to care.5 

Even though there is an argument the procedure over-utilized globally,6 many kinds 
of literature,7,8 suggest the CS rate in low-income countries, where over 60% of the 
world’s birth occur, is still low, indicating poor availability of comprehensive essen-
tial obstetric care services (EOC) and monitoring the service provision.9
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Although CS is a safe operation, it puts mothers and 
their babies at risk of short- and long-term health problems 
when performed without medical need.10 However, most 
CS problems come from the cause, primarily leading to the 
operation and not the procedure itself.11 According to 
some studies, the public’s perception that CS delivery is 
now an almost risk-free procedure might well be contri-
buting to the rise of CS delivery, neonatal morbidity, and 
mortality.12,13

In Ethiopia, neonatal mortality has contributed sig-
nificantly to the under-five mortality rate. 
Simultaneously, discrepancies existed among regions 
with an estimated 29 neonatal deaths per 1000 live 
births in 2016.14 Several health programs targeted the 
optimal reduction of neonatal mortality rates improving 
newborn and child health quality. Providing integrated 
maternal, newborn, and child health and clean and safe 
delivery services in health facilities prevents most of 
this neonatal death.15

In a CS, some maternal clinical factors could lead to 
a higher risk of post-delivery complications. These factors 
are age, income, maternal obesity and morbidity, large 
infant size, prolonged labor, multiple pregnancies, and 
baby prematurity. Maternal demand for CS and fear of 
medical lawsuits have also influenced a significant propor-
tion of cesarean delivery in a facility, which has increased 
the likelihood of neonatal admission and complications. In 
the absence of an indication for the procedure, the excess 
risk to the neonate associated with the operation itself has 
to be considered other than maternal clinical factors 
alone.11,16,17

Several studies on CS outcomes in Ethiopia reported 
that the magnitude of fetal complications ranges from 
6.8% to 37.1% using chart review.18–21 However, there 
is insufficient information about immediate adverse neo-
natal outcomes following CS and its predictors in 
Ethiopia. Generating this information will provide insight 
for health executives, hospital managers, service provi-
ders, and clients to make an appropriate plan towards 
service and to take necessary precautions. Furthermore, 
it will provide valuable data and literature by further 
incorporating factors that were not studied previously 
like absolute indication and introduce recommendations 
in the performance of neonatal health services. Hence, 
this paper aims to determine the magnitude and determi-
nants of the immediate adverse neonatal outcomes after 
CS in Harar Public Hospitals, Eastern Ethiopia.

Patients and Methods
Study Settings
This study has been done in two public hospitals (Jugal 
Regional Hospital and Hiwot Fana Specialized University 
Hospital) in Ethiopia’s Harari Region from May 1 to 
August 1, 2020. Both facilities provide comprehensive 
delivery services, including CS; the Quarterly average 
CS delivery and rate in both hospitals is 343 and 757, 
22% and 35%, respectively. When delivering in the hospi-
tals, it is a standard practice to triage for the stage of labor 
and fetomaternal condition. Either a midwife or an attend-
ing doctor follow the women using Partograph. The deci-
sion for indicating CS is the attending consultant 
obstetrician, resident, and integrated emergency surgical 
officer’s sole responsibility.

Study Design
This is a facility-based prospective follow-up study 
designed to assess CS’s immediate adverse neonatal out-
comes and determinants. The study used a structured data- 
collecting checklist adopted from previous studies.21 The 
survey starts before 30 minutes of surgery and lasts 24 
hours after the cesarean delivery. Mothers with a ruptured 
uterus were not eligible for the study.

Population and Sampling
The study includes 715 women who had a CS in the 
respective hospitals. The sample size was determined 
using Epi- info version 7-sample size and power calcula-
tion for unmatched cohort and cross-sectional studies. 
Assuming the proportion of immediate neonatal outcomes 
who had not had ANC and had ANC was 12.3% and 
4.6%, respectively.22 Further, the assumptions taken are 
a two-side confidence interval of 95%, the study (1-β) of 
80%, and a 10% non-response rate. After using the 
reported average quarter CS delivery of the respective 
hospital for calculating allocation, the calculated required 
sample size was 223 for Jugal and 492 for Hiwot Fana 
Specialized University Hospital. The sampling technique 
implemented was systematic simple random sampling 
techniques with a sampling interval, which was the divi-
sion of quarter CS attendance and sample size, which was 
two. Babies of the first eligible mother who went for CS 
on the first day and every other baby picked on the study 
period. For mothers who were not eligible or unwilling to 
participate, the next mother operated on were taken 
randomly.
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Data Management
The information was kept confidential using computer- 
generated randomized identification numbers not matched 
with names or other identifying information. Thus, there is 
no way researchers can link the study data to individual 
participants. Training on the study procedures and data 
collection steps was given to research staff.

Data Collection
Institutional Health Research Ethical Review Committee 
of College of Health and Medical Sciences at Haramaya 
University approved the study (IRERC/123/2020). 
Permissions on the conduct of the study were secured 
from hospital administrators. A pretest was conducted on 
10% of the sample size to check the appropriateness of the 
data collection tool, consistency, and participant selection. 
All participants provided informed consent, and the study 
was conducted in accordance with the Declaration of 
Helsinki. The information sheet details the study title, 
objective, procedure, risk, and advantage of enrolling in 
the study. Respondents had the right not to participate or 
withdraw from the study at any time.

The following social and clinical characteristics were 
collected: maternal age, weight, height, estimated house-
hold income, gravidity, parity, gestational age, gestation, 
indication for CS, and presence of meconium. Gestational 
age was estimated using the last menstrual period or mea-
sured by ultrasound on admission. The following neonatal 
characteristics were also collected: sex, weight, and 
respiratory effort at the first minute of birth. All data 
collection procedures followed the national infection pre-
vention guideline and social distancing.

Operational Definition
Emergency CS is a CS procedure performed for the unfore-
seen obstetric complication that needs immediate attention.23

Elective CS or Planned CS is a CS procedure per-
formed at a prearranged time to ensure the best outcome 
of pregnancy.23

Fetal distress: is a term interchangeably used with non- 
reassuring fetal heart rate to express intrauterine fetal 
jeopardy due to hypoxia. In our settings, it is detected 
using a fetoscope and defined when the fetal heartbeat is 
below 110 beats or 180 beats per minute despite intrauter-
ine resuscitation.3,24

Gestational age is the duration of pregnancy calculated 
from the first day of the last menstrual period measured in 

weeks or from Ultrasound measurement taken previously 
or during admission.25

Gravidity or gravida specifies the number of times 
someone is pregnant regardless of the outcome. 
A current pregnancy, if any, is included in this count. 
A pregnancy with multiple babies counted as one.26

Indication: clinical judgment for performing a cesarean 
section. It can be a maternal or fetal indication. It is 
classified based on low resource settings as relative and 
absolute.27 Absolute indication: when vaginal delivery is 
impossible like contracted pelvis, obstructed labor, major 
Antepartum hemorrhage, failed trial of labor after CS, 
Transverse lie, two more CS scars. Relative indication: 
vaginal delivery is possible but the danger to the mother 
or baby is high like fetal distress, minor APH, one pre-
vious CS scar, and other indications.23

Neonatal birth weight: stratified as very low birth 
weight (1000–1499gm), low birth weight (1500– 
2499gm), average birth weight (2500–3999gm), and 
macrosomia (>4000gm).28–30

Absent Primitive Neonatal reflex: when three or more 
neonatal primitive reflexes are absent after CS delivery. 
These include Sucking, Babinski, Moro, and Grasp 
reflex.31

Neonatal Death is the death of a baby within 24 hours 
of delivery.14,32

Immediate adverse neonatal outcome of CS: when one 
of the neonatal parameters occurs: neonatal death from the 
hospital, birth trauma, severe neonatal morbidity, admis-
sion to intensive care unit within 24 hours of the 
procedure.29,30

Respiratory Depression at Birth is the presence of fast 
breathing (> 60 breath/second) or low breathing (<30 
breath/second) or difficulty breathing in the first minute 
of life.33–35

Data Processing and Analysis
Data were coded, entered, cleaned on Epidata version 4.6, 
and exported and analyzed using Stata version 16. The 
outcome variables were neonatal NICU admission, absent 
neonatal reflexes, and neonatal death. They were also 
recorded and categorized as immediate adverse neonatal 
outcomes after CS delivery or not when 1) neonate died, 
or 2) admitted to NICU, or 3) has depressed reflexes 
within 24 hours after birth. The NICU admission in 24 
hours after birth and neonatal reflexes was checked by 
evaluating and observing the neonate’s necessary labora-
tory and treatment findings of the physician and the 
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charts. To check for an association between predictors and 
the outcome, modified Poisson regression is used, taking 
the immediate neonatal outcomes following CS as 
a dependent variable.36,37 Variables with more than 50% 
missing values were removed from the data. Factors 
found to have p-values < 0.25 in bivariate analysis were 
retained for the final model. Crude risk ratios (CRRs) and 
adjusted risk ratios (ARRs) were calculated with 95% 
confidence intervals (CIs). For the final model, statistical 
significance is considered at a p-value < 0.05. Before 
running the final model, the Multicollinearity was tested 
using the coefficients’ covariance matrix, was checked, 
and only covariates with covariance < 0.5 are included. 
Sensitivity analysis was computed for the composite out-
come to determine the effect of unmeasured confounding 
factors.

Results
From May-August 2020, there were 1214 and 2145 deliv-
eries at Jugual and Hiwot-Fana specialized University 
hospitals, respectively. Of these, 361 and 807 were cesar-
ean deliveries, respectively. Seven hundred fifteen (715) 
women who were willing to be enrolled in the study were 
enrolled in the follow-up.

Maternal Characteristics
The mean age (±SD) of the women was 26 0.7 (±5.5) 
years. Most delivering women, 648 (90.6%) had 
a singleton pregnancy. The majority, 553 (77.34%), had 
ANC during their pregnancy at least once. The mean 
estimated gestational age is statistically different across 
booked mothers and un-booked as well as a singleton 
and multiple pregnancies (p= 0.0001) (Table 1 below).

Delivery and Cesarean-Related 
Characteristics
Sixty-seven percent of study participants had labor before 
CS. Even though partograph was not used to follow, the 
majority of emergency CS, more than half (311/569 or 
54.68%) of them had either early or no labor. Out of 
planned CS (146 or 20.42% of all births performed in 
the study period), nearly half 78 (53.42%) of them 
requested CS. Most CS deliveries, 703 (98.32%) ended 
with live births. Nearly half of the newborns 329, 
(46.80%) had respiratory depression in the first minute of 
life. Many of the newborns (73.49%) had average birth 
weight. Of low-birth-weight newborns, many of them 

were premature (70/99) and had respiratory depression 
(64/99) (Table 2 below).

Immediate Neonatal Outcome and 
Related Characteristics
Of live births, the neonatal admission rate was.19.44% and 
18.92% had absent primitive neonatal reflexes within 24 
hours of birth. Of those who were admitted to the NICU, 
most of them (91.37%) had absent primitive neonatal 
reflex, the majority 105, (75.54%) had respiratory depres-
sion in the operation theater, and 32 (23.02%) of them died 
within 24 hours. The top three causes for NICU admission 
were asphyxia (57/139), prematurity (27/139), and respira-
tory distress syndrome (22/139), respectively. Early neo-
natal death and perinatal mortality rates were 45.52/1000 
live births and 61.54/1000 total birth, respectively. 
Overall, the frequency of immediate adverse neonatal out-
comes was 157 (22% 95% CI: 19.1, 25.2). Birth trauma 
was not observed in the study period. (Tables 2 and 3 
below).

The Factors Associated with the 
Immediate Neonatal Outcomes After CS
After adjusting for maternal age and possible confounders 
in the final analysis, household income, history of medical/ 
obstetric illness, ANC follow-up, the presence of meco-
nium, having absolute CS indication, low birth weight, and 
respiratory depression was positively and statistically asso-
ciated with adverse outcome measure. Neonates born to 
mothers whose age was greater than or equal to 35 years 
were 43% more likely (ARR 1.43; CI 1.03, 1.99) to 
develop absent neonatal reflexes immediately after CS 
compared to women whose age is 20 to 34 years. 
Maternal age lost its statistical association in the final 
model for NICU admission and adverse outcomes. For 
mothers whose estimated monthly household income less 
than 5200 Ethiopian Birr, their newborns had twice the 
risk (ARR 2.32; CI 1.63, 3.30) of admission to NICU and 
(ARR 2.14; CI 1.50, 3.05) had absent reflexes immediately 
after CS in comparision their counterparts.

After CS, the risk of neonatal mortality is 4.37 times 
(ARR 4.37; CI 2.25, 8.52) the risk among babies from 
grand multi-para women compared to their counterparts. 
For babies from women with no ANC, the risk of absent 
primitive reflexes, NICU admission, and the overall 
adverse outcome has increased by 57% (ARR 1.57; CI 
1.13, 2.17), 45% (ARR 1.45; CI 1.06, 1.98), and 46% 
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(ARR 1.46; CI 1.08, 1.97) immediately after CS delivery 
compared to their respective counterparts. For babies with 
meconium-stained amniotic fluid, the risk of NICU admis-
sion and absence of neonatal reflexes after CS increased 
by 56% (ARR 1.56; CI 1.17, 2.08) and 66% (ARR 1.66; 
CI 1.23, 2.24), respectively. Babies born with an absolute 
indication of CS had an increased risk of 73% (ARR 1.73; 
CI 1.26–2.36), and 58% (ARR 1.58; CI 1.17–2.13), for 
loss of their primitive reflex, and NICU admittance than 
those with relative indications. Underweight babies were 
two times (ARR 2.01; CI 1.44, 2.81) and 2.28 times (ARR 
2.28; CI 1.65, 3.17) as likely to have the risk of NICU 
admission and loss of neonatal reflexes than those with 
average weight. Newborns that had respiratory depression 
at birth in the first minute were 2.5 times (ARR 2.50; CI 
1.80, 3.48) as likely to have an immediate adverse out-
come. The absolute risk of NICU admission and absence 
of neonatal reflexes was 15.62 and 15.13% for babies with 
respiratory depression (Tables 4 and 5).

Discussion
In this study, the magnitude of immediate adverse neonatal 
outcomes for babies born with CS in Harar public hospi-
tals is 22%. The neonatal mortality rate is 45.52 per 1000 
live births, NICU admission rate, and absence of neonatal 
reflexes were 19.77% and 18.92%, respectively. Babies 
born from women with an estimated household monthly 
income of less than 5200 Ethiopian Birr (144 USD) had 
a statistically significant increase in the likelihood of 
immediate adverse neonatal outcomes. Women with 
a history of medical or obstetrical problems, those who 
had no ANC follow-up, and meconium staining of the 
amniotic fluid were associated with adverse neonatal out-
comes. Neonatal factors such as low birth weight and 
respiratory depression at the first minute of birth were 
also associated with adverse neonatal outcomes follow-
ing CS.

Table 1 Sociodemographic and Clinical Characteristics of 
Mothers Attending Cesarean Section in Harari Public Hospitals 
Harar, Ethiopia 2020

Variables Frequency Percentage

Age

≤20 62 8.67

21–34 569 79.58

≥35 84 11.75

Place of residence

Urban 423 59.16

Educational status of mothers

No formal education 204 28.53

Primary education 199 27.83

Secondary education 161 22.52

Higher education 151 21.12

Body mass index

Abnormal BMIa 327 45.73

Monthly Incomeb

<5200 350 48.95

Occupation of women

Civil servants 150 20.98

Housewife 333 46.57

Othersc 232 32.45

Gravidity

Grand multi 239 33.43

Gestation

Singleton 648 90.63

ANC Booking at least once

No 162 22.66

Frequency of ANC visitd

One 33 5.97

Two 157 28.39

Three 169 30.56

Four and more 194 35.08

History of Obs/medical illness

Yes 162 22.66

Type of Obs/medical illnesse

Hypertension 61 37.65

Stillbirth 38 23.46

RH negative 20 12.35

Othersf 43 26.54

Admission Diagnosis

The first stage of labor 308 43.08

PROM 141 19.72

3rd TM pregnancy 111 15.53

Preeclampsia/Eclampsia 46 6.43

Othersg 109 15.24

(Continued)

Table 1 (Continued). 

Variables Frequency Percentage

Gestational age

< 37 weeks 101 14.13

Notes: aOverweight and obese. b1USD = 36 Ethiopian Birr. cFarmers, merchants, 
private and students, d553 observations. e162 observations, fHyperthyroidism, 
diabetes, HIV, severe oligohydramnios. gAPH, twin pregnancy, retained twin, pro-
longed labor.
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The magnitude of immediate adverse neonatal out-
comes of CS in this study is 22%, statistically high 
(p<0.05) compared to facilities in southwest Ethiopia,38 

which was 6.5%, but low in the eastern part and the 
northern part of Ethiopia.20,21 In terms of neonatal mortal-
ity, other studies in the eastern part of Ethiopia also 
reported a facility neonatal mortality of 20% (95 CI 16.-
7–23.8), statistically lower than our findings. This is likely 
related to the nature of the hospital where this study is 
conducted. Some seventy percent of the study participants 
were enrolled from the university hospital that received 
complicated cases.39

Babies born from women who have aged 35 and above 
had an excess risk of six-percentage points for adverse 
outcomes after cesarean delivery compared to the other 
age groups. Even though less than one-eighth of the obser-
vation was in that age group, it was statistically insignif-
icant in the final analysis. It could be due to a smaller 
proportion of the study sample observed were in advanced 
maternal age than other age groups. With increased mater-
nal age, other studies reported that the risk of fetal intra- 
uterine insults, pregnancy or delivery complications, cesar-
ean sections, and chromosomal abnormalities are 
increased significantly.40–42 But the finding is in line with 
a cohort study conducted in Saudi Arabia, where maternal 
age alone is not a strong predictor for a poor neonatal 

Table 2 Delivery and Newborn Characteristics of Mothers Who 
Gave Birth by Cesarean Section in Harari Public Hospitals Harar, 
Ethiopia 2020

Variables Frequency Percentage

Presence of Labor before CS

Yes 480 67.13

Type of Labor a

Spontaneous 426 88.75

Duration of Labor a

<24 hours 452 94.17

Type of CS.
Emergency 569 79.58

Labor followed with Partograph b

Yes 159 27.94

Maternal request for CS c

Yes 78 53.42

Experience of CS.
Primary 483 67.55

Type of Anesthesia
Spinal 585 81.82

Presence of meconium
Yes 165 23.08

Indication for CS.
Absolute indication d 345 48.25

Neonatal status at birth
Alive 703 98.32

Fetal death 12 1.68

Sex of the neonate

Male 403 56.36

Neonatal weight

< 2.5 kg 99 13.85

2.5–3.9 kg 524 73.29
≥ 4 kg 92 12.87

Presence of Respiratory 
depression at birth

Yese 329 46.80

Admission to neonatal ICUe

Admitted 139 19.77

Reason for NIU admissionf

Asphyxia 57 41.01
RDS 22 15.83

Prematurity 27 19.42

Others g 33 23.74

(Continued)

Table 2 (Continued). 

Variables Frequency Percentage

Neonatal reflex e

Absent 133 18.92

Neonatal status after 24 hours e

Alive and well 578 82.22

Died 32 4.55
Alive and not discharged 93 13.23

Outcome measures
Neonatal death 32 32/703 (4.55)

NICU admission rate 139 139/703 (19.77%)

Absent neonatal reflexes 133 133/703 (18.92%)

Immediate outcome (composite)

Adverse 157 21.96

Notes: a480 observations, b569 observations. c146 observations. dAbsolute indica-
tion: obstructed labor major APH, transverse lie, deformed pelvis, two or more 
previous CS scars, failed trial of scar. e703 observations, f139 observations. gEarly- 
onset neonatal sepsis, resuscitation, congenital anomaly hypoglycemia. 
Abbreviation: RDS, respiratory distress syndrome.
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outcome, although it has a snowball effect with grand 
multiparity.43 The relationship is hypothetically and clini-
cally meaningful, but we could not establish strong statis-
tical evidence for it.

This study showed that the excess risk of babies born 
from women whose estimated household income is less 

than 5200 Ethiopian Birr (144 USD) * were fourteen 
percentage points for having immediate adverse neonatal 
outcomes after CS than those with higher incomes. This 
could be explained by a higher restrain on financial free-
dom in the household that would hinder health priorities to 
pregnant women. This may include expenditure for 

Table 3 Immediate Adverse Outcomes of Neonates Born by Cesarean Section in Harar Public Hospitals Harar, Ethiopia 2020

Variable NICU 
Admission

Absence of Neonatal 
Reflex

Neonatal 
Death

Adverse Neonatal 
Outcome

Age of participants

<20 19 (31.00%) 17 (27.42%) 3 (4.84%) 19 (31.00%)

20–34 83 (15.00%) 79 (14.11%) 20 (3.51%) 97 (17.00%)
≥35 37 (45.68%) 37 (45.68%) 9 (10.71%) 41 (49.00%)

Income *
<5200 108 (31.67%) 102 (29.91%) 30 (8.57%) 120 (34.29%)

≥5200 31 (8.56%) 31 (8.56%) 2 (0.55%) 37 (10.14%)

Body mass index

Normal BMI 56 (14.78%) 52 (13.72%) 16 (4.89%) 90 (28.00%)
Abnormal BMI ¥ 83 (25.62%) 81 (25.00%) 16 (4.12%) 67 (17.27%)

Grand multipara
Yes 72 (31.44%) 70 (30%) 8 (1.67%) 83 (35.00%)

No 67 (14.14%) 63 (13%) 24 (10.13%) 74 (15.55%)

History of Obs/med ill

Yes 61 (39.61%) 59 (38.31%) 15 (9.26%) 69 (43.00%)

No 78 (14.21%) 74 (13.48%) 17 (3.07%) 88 (16.00%)

ANC follow-up

Booked 79 (14.44%) 73 (13.35%) 17 (3.07%) 88 (16.00%)
Not booked 60 (38.46%) 60 (38.46%) 15 (9.26%) 69 (43.00%)

Gestational age
Preterm 56 (58.33%) 52 (54.17%) 18 (17.82%) 61 (60.40%)

Term 83 (13.67%) 81 (13.34%) 14 (2.28) 96 (16.00%)

Presence of meconium

Yes 49 (30.63%) 49 (30.63%) 12 (7.27%) 57 (35.00%)

No 90 (16.57%) 84 (15.47%) 20 (3.64%) 100 (18.18%)

Indication

Relative 50 (13.59%) 45 (12.23%) 8 (2.16%) 52 (14.05%)
Absolute ¥¥ 89 (26.57%) 88 (26.27%) 24 (6.96%) 105 (30.43%)

Neonatal weight
< 2500 gm 56 (60.22%) 54 (58.06%) 11 (11.11%) 62 (63.00%)

2500–3999 68 (13.10%) 64 (12.33%) 17 (3.24%) 79 (15.08%)

≥ 4000 gm 15 (16.48%) 15 (16.48%) 4 (4.35%) 16 (17.39%)

Newborn Respiratory 

depression
Yes 105 (31.91%) 101 (30.70%) 27 (7.92%) 122 (36.00%)

No 34 (9.09%) 32 (8.56%) 5 (1.34%) 35 (9.36%)

Notes: ¥Overweight and obese. *1USD = 36 Ethiopian Birr. ¥¥Absolute indication: obstructed labor major APH, transverse lie, deformed pelvis, two or more previous CS 
scars, failed trial of scar.
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nutrition and difficulty accessing health care in 
emergencies.44,45 Thus, the expectation is that low- 
income women are more prone to have delays in seeking 
medical care.3 Many studies had outlined and linked that 
poorer and less educated women would have babies with 
immediate adverse outcomes in Sub-Saharan Africa.41

The risk of an immediate adverse outcome nearly 
doubled among women who had previous medical or 
obstetric problems than those who had not. The finding 
is in line with other studies in Ethiopia.21,22 Because 
medical or obstetrical conditions may persist during preg-
nancy affecting fetal development and maturity, many 

Table 4 Determining Factors of Neonatal Intensive Care Admission of Newborns, Absent Neonatal Primitive Reflex and Neonatal 
Death After Cesarean Section in Harari Public Hospitals Harar, Ethiopia 2020

Variables NICU Admission AR Absent Neonatal Primitive Reflex AR Neonatal Death AR

ARR ARR ARR

Age of participants

<20 1.46 (0.96–2.23) 8.00% 1.36 (0.83–2.15) 6.03% 1.56 (0.36–6.98) 2.78%

20–34 ref. ref ref. ref ref.

≥35 1.39 (0.99–1.93) 6.77% 1.43 (1.03–1.99) ** 7.23% 0.73 (0.34–1.57) 13.2%–

Income *

<5200 2.32 (1.63–3.30) ** 14.57% 2.14 (1.50–3.05) ** 12.74% 11.07 (2.41–50.81) ** 6.64%

≥5200 ref. ref ref. ref ref.

Body mass index

Normal BMI ref. ref ref. ref ref

Abnormal BMI ¥ 1.93 (1.49–2.49) ** 13.05% 2.05 (1.56–2.70) ** 13.64% 1.10 (0.58–2.08) 0.43%

Grand multipara

Yes 1.22 (0.93–1.60) 3.92% 1.21 (0.92–1.60) 3.68% 4.37 (2.25–8.52) ** 6.36%

No ref. ref ref. ref ref.

History of Obs/med ill

Yes 1.89 (1.38–2.31) ** 14.03% 1.98 (1.51–2.60) ** 14.53% 2.00 (0.95–3.79) 3.12%

No ref. ref ref. ref ref.

ANC follow–up

Booked ref. ref ref. ref ref.

Not booked 1.45 (1.06–1.98) ** 7.65% 1.57 (1.13–2.17) ** 9.00% 1.17 (0.45–3.01) 0.69%

Gestational age

Preterm 1.34 (0.95–1.90) 6.07% 1.15 (0.82–1.63) 2.75% 5.6 (2.78–11.33) ** 11.10%

Term ref. ref ref. ref ref.

Presence of meconium

Yes 1.56 (1.17–2.08) ** 9.72% 1.66 (1.23–2.24) ** 10.73% 1.82 (.0.99–3.34) 3.06%

No ref. ref ref. ref ref.

Indication

Relative ref. ref ref. ref ref.

Absolute ¥¥ 1.58 (1.17–2.13) ** 8.80% 1.73 (1.26–2.36) ** 9.92 % 1.98 (0.84–4.69) 2.78%

Neonatal weight

< 2500 gm 2.01 (1.44–2.81) ** 15.45% 2.28 (1.65–3.17) ** 18.06% 0.41 (0.21–0.76) ** 3.82%–

2500–3999 ref. ref ref. ref ref.

≥ 4000 gm 1.31 (0.86–2.01) 4.78% 1.34 (0.86–2.07) 4.76% 2.06 (0.69–6.13) 6.80%

Newborn Respiratory depression

Yes 2.42 (1.74–3.36) ** 15.62% 2.45 (1.73–3.48) ** 15.13% 2.80 (1.05–7.46) ** 3.69%

No ref. ref ref. ref ref.

Notes: ¥Overweight and obese. *1USD = 36 Ethiopian Birr. ¥¥Absolute indication: obstructed labor major APH, transverse lie, deformed pelvis, two or more previous CS 
scars, failed trial of scar. **Significant at p = 0.05 level. 
Abbreviations: ARR, adjusted risk ratio; AR, absolute risks.
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women with obstetric and medical conditions undergo 
cesarean delivery, jeopardizing the neonate’s survival.46

Consistent with other studies, babies would have an excess 
risk of immediate adverse outcomes one-twelfth as their 
mothers have no ANC follow-up at least one follow-up but 

not for neonatal death.47 Preterm neonates had one-sixth and 
one-ninth excess risk than afull- term neonate for adverse 
outcomes and neonatal death after CS. This result was statis-
tically and clinically significant that prematurity predisposes 
the newborn for breathing difficulty, hypoxia, and 

Table 5 Determining Factors of Adverse Neonatal Outcome After Cesarean Section in Harari Public Hospitals Harar, Ethiopia 2020

Variables Adverse Neonatal Outcome Adverse Neonatal Outcome AR p-value (E-value)

ARR

Age of participants

<20 19 (30.65) 1.41 (0.93–2.14) 7.61% 0.105
20–34 97 (17.05) ref. ref

≥35 41 (48.81 1.34 (0.98–1.84) 6.28% 0.068

Income*

<5200 120 (34.29%) 2.19 (1.57–3.07) ** 14.37% 0.000 (3.80)

≥5200 37 (10.14%) ref. ref

Body mass index

Normal BMI 67 (17.27%) ref. ref
Abnormal BMI ¥ 90 (27.52%) 1.97 (1.53–3.07) ** 14.06% 0.000 (3.35)

Grand multipara
Yes 83 (34.73%) 1.23 (0.94–1.60) 4.29% 0.125

No 74 (15.55%) ref. ref

History of Obs/med ill

Yes 69 (42.59%) 1.78 (1.38–2.31) ** 13.18% 0.000 (2.96)

No 88 (15.91%) ref. ref

ANC follow-up
Booked 88 (15.91%) ref. ref

Not booked 69 (42.59%) 1.46 (1.08–1.97) ** 8.19% 0.013 (2.28)

Gestational age

Preterm 61 (60.40%) 1.28 (0.91–1.78) 5.23% 0.152

Term 96 (15.64%) ref. ref

Presence of meconium

Yes 57 (34.55%) 1.61 (1.22–2.12) ** 10.82% 0.001 (2.60)
No 100 (18.18% ref. ref

Indication
Relative 52 (14.05%) ref. ref

Absolute ¥¥ 105 (30.43%) 1.71 (1.28–2.29) ** 10.64% 0.000 (2.81)

Neonatal weight

< 2500 gm 62 (62.63%) 1.96 (1.42–2.70) ** 15.73% 0.000 (3.33)

2500–3999 79 (15.08%) ref. ref
≥ 4000 gm 16 (17.39%) 1.17 (0.77–1.79) 2.85% 0.460

Newborn Respiratory depression
Yes 122 (35.78%) 2.50 (1.80–3.48) ** 16.88% 0.000 (4.44)

No 35 (9.36%) ref. ref

Notes: ¥overweight and obese, *1USD = 36 Ethiopian Birr, ¥¥Absolute indication: obstructed labor major APH, transverse lie, deformed pelvis, two or more previous CS 
scars, failed trial of scar, **Significant at p = 0.05 level. 
Abbreviations: ARR, adjusted risk ratio; AR, absolute risks.
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hypothermia, all implicated in neonatal morbidity and 
mortality.48 Moreover, our finding was not in agreement with 
a prospective study in Addis Ababa, which reported ANC 
booking not being a predictor but not for average newborn 
weight, which was protective for neonatal mortality.49 It is 
important to note ANC has been established to detect early 
pregnancy-related problems, promote maternal health, facil-
itate identification of abnormalities, and plan appropriate kinds 
of delivery in preparation for birth preparedness and compli-
cation readiness.3 This difference could result from different 
methodologies implemented, as others investigated both cesar-
ean and vaginal birth.

Similarly, many preterm newborns in our sample had 
low birth weight and respiratory depression as well. The 
finding is also in line with other studies that found pre-
maturity was significantly associated with an increased 
risk of NICU admission and neonatal mortality.32,50 

Neonates with respiratory depression at birth had 
seventeen percent excess risk to develop immediate 
adverse outcomes than those without respiratory depres-
sion. Since neonates with respiratory depression may have 
impeding meconium aspiration, Respiratory Acidosis, pre-
maturity, Encephalopathy, and Hypoxia requiring resusci-
tation and admission to the NICU.51,52 Our finding points 
out strengthening the quality and equity of NICU services 
would be essential in decreasing neonatal complication 
and death.46

The presence of meconium was statistically associated 
with the immediate adverse neonatal outcomes, with 
meconium the excess risk was one-tenth higher relative 
to neonates with clear amniotic fluid. This result could be 
related to the fact that meconium is an indicator of fetal 
Hypoxia and placental insufficiency and predisposes the 
fetus to aspiration.25

For neonates, whose mother had a CS for absolute 
indication, the excess risk of immediate adverse neonatal 
outcomes was eleven percent higher than women with 
relative indication. The relationship had strong statistical 
evidence, and was clinically essential and expected that 
the absolute indication makes vaginal delivery 
impossible.53 To the best knowledge of the authors, this 
paper is the first to report an association between an 
absolute indication with adverse outcome measures of 
CS in developing countries. A higher proportion of abso-
lute indication of CS could also indicate a disparity on 
basic essential obstetric care,27 although this paper does 
not address this question and further community-level 
studies are recommended in differentiating the gap.

Limitation
It is imperative to note that the study has limitations. As 
a hospital-based follow-up study, it cannot show a causal 
relationship and did not control for vaginal delivery, which 
could limit the study’s statistical power. Gestational age 
estimation with late ultrasound measurement also intro-
duces potential measurement error in the study. The long- 
term outcomes of the CS were not studied in this paper. 
Other potential risk factors that could interact and predict 
adverse neonatal outcomes of CS such as maternal infec-
tion and hemorrhage, were not documented in the study. 
Because of a large quantity of missing or uncollected data 
for key predictors such as total pregnancy weight gain data 
and neonatal parameters like small or large for gestational 
age were not used in this study. This may affect the 
interaction and association between the factors and the 
outcomes. The reader should take into consideration BMI 
at delivery does not show a nutritional problem in preg-
nancy, rather BMI before pregnancy and gestational 
weight gain are needed as a proxy to measure the 
condition.

Conclusion
We showed that immediate adverse neonatal outcomes of 
cesarean section are high in public hospitals in the study 
setting. We have identified estimated household monthly 
income of less than 5200 Ethiopian Birr, history of med-
ical and obstetric conditions, absence of antenatal care 
during the index pregnancy, low birth weight, presence 
of meconium and respiratory depression, and absolute 
indication are statistically and positively related with 
immediate adverse neonatal outcome. Pre-pregnancy 
maternal health, early detection, and management of 
abnormalities in pregnancy and labor may decrease 
immediate adverse neonatal outcomes following CS.

Abbreviations
ANC, antenatal care; ARR, adjusted risk ratio; APH, ante-
partum hemorrhage; BMI, body mass index; CRR, crude 
risk ratio; CS, cesarean section; NRFHRP, non-reassuring 
fetal heart rate pattern; RDS, respiratory distress syn-
drome, USD, United States Dollar.
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