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Abstract
Background

 Adverse neonatal outcomes are affected by maternal and fetal 
factors, it is the occurrence of Low Birth Weight (LBW), preterm de-
livery, low Apgar scores at first and fifth minutes after birth, early or 
late neonatal death, small for gestational age, and/or severe neona-
tal conditions.

Purpose

 This study aimed to determine the association of adverse neo-
natal outcomes with demographic and obstetric factors among dis-
placed women.

Methodology

 This was a descriptive cross-sectional hospital-based study con-
ducted at Algabalin Teaching Hospital, a public hospital in Southern 
Sudan from January 2023 to June 2023.

 Data were collected from patient notes, the maternal information, 
delivery events, and neonatal outcomes were recorded using an in-
terview questionnaire.

Results

 A total of 200 women and their neonates were included, adverse 
neonatal outcomes were 25 (12.5%), intrauterine growth restric-
tion (IUGR) 4(16%), intrauterine fetal death 3(12%), preterm labor 
5(20%), early neonatal death 4(16%), need resuccitation1 (4%), re-
spiratory distress syndrome (RDS) 5(20%) and hypoglycemia 2(8%), 
APGAR score <7 was 14(7%). Gestational age 32-35 weeks were 
6(3%), with adverse neonatal outcomes were 6(24%),35+1-36+6 
weeks were 6 (3%) of the total. Neonatal weight less than2.5kg were 
18(9%), with adverse neonatal outcomes16(64%), with normal out-
comes 2(1.1%), weight >4kg was 6(3%), with adverse neonatal out-
comess4(16%), with normal outcomes 2(1.1%). NICU was 22(11%), 
of 20(80%) of adverse neonatal outcomes and 2(1.1%) in normal 
neonatal outcomes cases.

 Associated with rural unbooked, advanced age, emergency ce-
sarean section, preterm labor, and medical illness. Postpartum hem-
orrhage (PPH) 3(1.5%), amniotic fluid embolism 1(0.5%), Eclampsia 
1(0.5%), maternal death 2(1%).

Conclusion

 The study concluded that adverse neonatal outcomes associ-
ated with advanced maternal age, rural residence, low education, 
primigravida, grand multiparous, unbooked women, maternal un-
controlled medical disorders with pregnancy, delivery by emergency 
cesareans section, early and late preterm fetus, low birth weight, 
macrosomia.
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SGA: Small for gestational age

WHO: World Health Organization

Introduction
 The perinatal period is important and critical; it starts at 22 com-
pleted weeks of gravity and lasts for seven days after birth [1]. Peri-
natal deaths include bearing from 28 weeks of gravity and early (7 
days after birth) neonatal deaths, which directly reflect the obstetric 
outcome and extent of care handed to the pregnant mamas and their 
neonates during the antepartum, intrapartum, and postpartum periods 
[2]. Perinatal mortality is a significant public health concern in devel-
oping countries. The vast majority of these deaths occur in low-in-
come countries, accounting for 98% of perinatal deaths [3]. Stillbirth 
is a major adverse pregnancy outcome, with a periodic estimate of 3 
million third-trimester bearings worldwide [4]. The neonatal period, 
from birth to the first 28 days of life, is the most dangerous period of 
life because of the various conditions faced by neonates. The threat 
of dying is the highest during this period of life [5]. Adverse neona-
tal outcomes were defined as the occurrence of Low Birth Weight 
(LBW), preterm delivery, low Apgar scores at first and fifth minutes 
after birth, early or late neonatal death, small for gestational age, and/
or severe neonatal conditions. [6-8].

 A low Apgar score at 5 min was defined as a score lower than 
7. [9-10]. Small for gestational age (SGA) fetuses or newborns are 
smaller than normal in size, most generally defined as a weight below 
the 10th percentile for the gestational age [11-12]. Neonatal death was 
defined as death within the first 28 days of life. [10]. Early neonatal 
death (ENND) is defined as the death of an infant between 0 and 7 
days after birth [13]. Worldwide, early neonatal deaths account for 
73% of all postnatal deaths. [13].

 Preterm birth, defined as birth before a gestational age of 37 weeks, 
is a major cause of neonatal mortality and morbidity worldwide [14]. 
The risk of adverse health outcomes correlates equally with gesta-
tional age at birth, and neonates born extremely preterm before gravid 
week 28 are at particularly high risk [15-16].

 Regardless of gestational age, low birth weight (LBW) is defined 
as the birth weight of a live newborn weighing lower than 2.5 kg [17]. 
Low birth weight, intrauterine growth restriction, and preterm birth 
are strongly correlated [18]. In developing countries, low birth weight 
is a public health concern, particularly in Sudan.

 Low birth weight constitutes sixty to eighty percent of the child 
mortality rate in developing countries. Child mortality due to low 
birth weight is generally directly unproductive, stemming from other 
medical complications such as preterm birth, poor motherly nutritive 
status, lack of antenatal care, maternal sickness during pregnancy, and 
an unhygienic home environment [19-21].

 The application of antenatal care globally recognized by the World 
Health Organization (WHO) has shown that in North Africa and the 
Middle East, the use of antenatal care is advanced in 65% of pregnant 
women. In Sub-Sahara Africa, the uptake of antenatal care (ANC) 
services is exceptionally low, 68 %of women reported at least one 
antenatal visit. The number of regions remaining in the world ranges 
from 82% to 86% [22]. Poor pregnancy outcomes are more egregious 
in unbooked cases than in booked cases. In low-income countries, 
fewer than 50% of pregnant women have a minimum of four visits to 
the ANC [23]. The current infant mortality rate for Sudan in 2023 is  

38.041 deaths per 1000 live births, a2.47 decline from 2022 [24]. Ce-
sarean delivery was not associated with improved neonatal outcomes 
in preterm SGA newborns and was associated with an increased risk 
of respiratory distress syndrome [25] there are limited studies on neo-
natal mortality in Sudan; in particular, there have been no studies on 
Algabalin. Investigating the demographic and obstetric characteris-
tics of neonatal morbidity and mortality is required to generate new 
data that may be useful in clinical practice. The current study aimed 
to determine the association between the demographic and obstetric 
characteristics of pregnant women and neonatal outcomes.

Material & Methods
Study design, setting, and period

 This descriptive cross-sectional hospital-based study was conduct-
ed at Algabalin Teaching Hospital, a public hospital in Southern Su-
dan, from January 2023 to June 2023.

Study population, inclusion, and exclusion criteria

 The study included all women who delivered at hospitals with 
babies at a gestational age of ≥32 weeks. Women who delivered at 
home or in other hospitals and came for management of postpartum 
complications were excluded.

Sampling techniques

 Systematic random sampling was used to select participants. The 
principal investigators identified cases daily with the assistance of 
trained resident registrars for data collection. This was done through 
daily participation in morning meetings, meeting reports, and daily 
rounds of labor wards, neonatal intensive care units, operating rooms, 
and postnatal words. A structured data abstraction form filled in by 
the data collectors was used for the data collection. Medical staff in-
volved in the management of the included cases were questioned in 
cases of missing information from the patient records.

Maternal and neonatal Enrollment

 Women who met the inclusion criteria were included after obtain-
ing their written consent. Maternal information, delivery events, and 
neonatal outcomes were recorded using an interview questionnaire, 
and maternal and neonatal follow-ups were conducted from entry to 
the hospital until discharge. Neonatal intensive care unit admission 
was offered at follow-up, and outcomes were recorded until discharge 
by a pediatrician or early neonatal death.

 The participants were interviewed regarding maternal age, edu-
cation, occupation, residence, parity, booking status, parity, medical 
illness, mode of delivery, gestational age, antenatal complications, 
neonatal outcomes, neonatal weight, APGAR score, type of abnormal 
neonatal outcomes, NICU admission, maternal outcomes, and mater-
nal ICU admission. Neonates were classified according to the final 
diagnosis of normal and adverse neonatal outcomes.

Data processing and analysis

 The Neonatal outcomes were classified as adverse neonatal out-
come and normal neonatal outcome, normal neonatal outcome when 
delivered at term, alive, normal Apgar score, normal fetal weight, not 
admitted to the neonatal intensive care unit (NICU). Adverse neo-
natal outcomes were defined as the occurrence of Low Birth Weight 
(LBW), preterm delivery, low Apgar scores at first and fifth minutes  
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after birth, early or late neonatal death, small for gestational age, and/
or severe neonatal conditions.   The proportion of abnormal neonatal 
outcomes was determined on the basis of the mode of delivery. Vag-
inal delivery includes spontaneous vaginal delivery and instrumental 
vaginal delivery, whereas cesarean section (CS) includes emergency 
and elective CS.

 Statistical analysis was performed using the SPSS 27 software 
(SPSS, Chicago, IL, USA). Continuous variables were compared us-
ing Student’s t-test (for paired data) or Mann–Whitney U test for non-
parametric data. For categorical data, a comparison was performed 
using the chi-square test (X2) or Fisher’s exact test, when appropriate. 
Statistical significance was set at p < 0.05.

 Ethical clearance was obtained from the ethical committee of the 
White Nile University, Council of Obstetrics and Gynecology. An of-
ficial agreement from the general managers of the Algabalin Teaching 
Hospital preceded the study. Ethical considerations were taken, and 
the study was presented to the ethics review committee and approved; 
permission to conduct the study was requested from the authorities 
of health care in the study area, data were handled with a high degree 
of confidentiality throughout the study, and written informed consent 
was obtained from all participants in the study.

 Meconium aspiration syndrome (MAS): is the neonatal respiratory 
distress that occurs in a newborn in the context of meconium-stained 
amniotic fluid (MSAF) when respiratory symptoms cannot be at-
tributed to another etiology [26].

 Hypoglycemia: Blood glucose concentration <47 mg/dL is the 
critical threshold associated with adverse neurodevelopmental out-
comes [27].

 Respiratory distress: Respiratory distress in newborns is recog-
nized by dyspnea, which is a common presenting symptom that usu-
ally occurs immediately after exposure to an inciting event. Signs of 
respiratory distress, tachycardia, tachypnea, and diffuse crackles. In 
severe cases, patients are somnolent, cyanosed, and diaphoretic diag-
nosed clinically based on the diagnostic Berlin criteria [28].

Results
 The demographic distribution of displaced women with adverse 
neonatal outcomes study found women aged less than 20 years, 
4(16%); normal neonatal outcomes, 18(10.3%); adverse neona-
tal outcomes 20-25years years (28%); normal neonatal outcomes, 
52(29.7%), 26-30years adverse outcomes, 4(16%); normal neonatal 
outcomes42(24%); women age 31-35years years, 7(28%); adverse 
neonatal outcomes and normal outcomes, 42(24%), 36-40years years, 
3(12%); adverse neonatal outcomes and normal neonatal outcomes, 
19(10.8%); and more than 40years, 2(1.2%). The educational level 
of illiterate participants was 6(24%) in women with adverse neona-
tal outcomes, 16(9.1%) in women with normal neonatal outcomes, 
13(52%) in women with adverse neonatal outcomes,74(42.3%) in 
women with normal neonatal outcomes, 5(20%) in women with ad-
verse neonatal outcomes, 58(33.1%) in women with normal neona-
tal outcomes, 1(4%) in women with adverse neonatal outcomes, and 
27(15.4%) in women with normal neonatal outcomes.

 Women with adverse neonatal outcomes were housewives 
25(100%), while 172 (98.2 %) were women with normal neonatal 
outcomes, and 3(1.8%) were workers. Most women with adverse neo-
natal outcomes resided in rural areas (22 [88 %]) and 3(12%) in urban  

areas, while women with normal neonatal outcomes resided in rural 
(101 [57.7 %]) and urban areas (74 [42.3 %]) (Table 1).

 Neonatal outcomes and obstetrics characteristics of displaced 
women with adverse neonatal outcomes, booked women were 
19(76%), while unbooked 6 (14%), booked women with normal neo-
natal outcomes were 158(90.3%) and unbooked 17(9.3%). Primigrav-
ida women with adverse neonatal outcomes were 6(24%), multiparous 
were 16(64%), grand multiparous were 3(12%), primigravida women 
with normal neonatal outcomes were 29(16.6%), multiparous were 
129(73.7%), grand multiparous were 17(9.7%), women with adverse 
neonatal outcomes without medical illness were 22(88%), Bronchial 
Asthma one(4%), hypertension two(8%), most women with normal 
neonatal outcomes not had medical illness 170(97%), heart disease 
one(0.6%), Asthma one(0.6%), Diabetes Mellitus one(0.6%), Hepa-
titis B+ one (0.6%), and Psychiatric illness one(0.6%). Most women 
with adverse neonatal outcomes delivered by emergency cesarean 
section 13(52%), vaginal delivery 5(20%), elective cesarean section 
3(12%), instrumental delivery 3(12%), and successful vaginal birth 
after cesarean section (4%). Most women with normal neonatal out-
comes were delivered by elective cesarean section 96 (54.9%), vagi-
nal delivery 57(32.6%), emergency cesarean section 20(11.4%), and 
successful vaginal birth after cesarean section 2 (1.1%) (Table 2).

 Gestational age 32-35 weeks was 6(3%), with adverse neonatal 
outcomes in 6(24%),35+1-36+6 weeks in 6 (3%), adverse outcomes 
in 4(16%), normal neonatal outcomes in 2(1.1%), women gesta-
tional age 37-38+6 weeks in 103(51.5%), adverse neonatal out-
comes5(20%), normal neonatal outcomes in 98(56%),39-40+6 weeks 
in 68(34%), adverse neonatal outcomes5(20%), normal neonatal 
outcomes63(36%),≥ 41weeks were 17(8.5%), adverse neonatal out-
comes in 5(20%), and normal neonatal outcomes in 12(6.8%) (Table 
3).

Demographic               
Neonatal outcomes

Total
Adverse Normal

Age  

<20 4 18 22

20-25 7 52 59

26-30 4 42 46

31-35 7 42 49

36-40 3 19 22

>40 0 2 2

Education    

Illiterate 6 16 22

Primary 13 74 87

Secondary 5 58 63

University 1 27 28

Occupation                    

Housewife 25 172 197

Worker 0 3 3

Residence 

Rural 22 101 123

Urban 3 74 77

Total 25 175 200

Table 1: Demographic characteristics and neonatal outcomes of displaced 
women (n=200).
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 Antenatal complications included 14( 7%), Gestational Diabetes 
2( 1%), 1(4%) with adverse neonatal outcomes, 1(0.6%) with nor-
mal neonatal outcomes, antepartum hemorrhage 2(1%), 1(4%) with 
adverse neonatal outcomes, 1(0.6%) with normal neonatal outcomes, 
6(3%), one(4%) with adverse neonatal outcomes, 5(2.8%) with nor-
mal outcomes, preeclampsia (4%) with adverse neonatal outcomes, 
PPROM one(0.6%) with normal outcomes, severe preeclampsia in 
2(8%) with adverse outcomes, and 186(86%),19(76%) adverse, and 
167(95.4%) normal outcomes (Table 4).

 Neonatal weight less than2.5 kg were 18(9%), with adverse neo-
natal outcomes16(64%), with normal outcomes 2(1.1%), weight 2.5-
3.5 kg was 79(39.5%), with adverse outcomess2(8%), with normal  

outcomes77(44%), weight>3.5-4 kg was 97(48.5%), with adverse 
neonatal outcomes 3(12%), with normal outcomes 94(53.7%), weight 
>4 kg was 6(3%), with adverse neonatal outcomess4(16%), with nor-
mal outcomes 2(1.1%) (Table 5).

 The types of adverse neonatal outcomes among displaced women 
were intrauterine growth restriction (IUGR) in 4(16%), intrauterine 
fetal death in 3(12%), preterm labor in 5(20%), early neonatal death 
in 4(16%), need resuccitation 1(4%), respiratory distress syndrome 
(RDS) in 5(20%), and hypoglycemia in 2(8%) (Table 6).

 An APGAR score ≥9 was observed among 182(91%) neonates, 
7(28%) had adverse neonatal outcomes, 175(100%) had normal neo-
natal outcomes, 14(7%), 14(56%) had adverse neonatal outcomes, 
and 4(16%) had adverse neonatal outcomes due to stillbirth (Figure 
1).

Obstetrics              
Neonatal outcomes

Total
Adverse Normal

Booking status   

Booked 19 158 177

Unbooked 6 17 23

Parity 

Primigravida 6 29 35

         Multipara 16 129 145

    Grand multipara 3 17 20

Medical illness 

 Heart disease 0 1 1

         Asthma 1 1 2

      Diabetes Mellitus 0 1 1

Hypertension 2 0 2

       Hepatitis B+ 0 1 1

Psychiatric illness 0 1 1

 No Medical Illness 22 170 192

Mode of delivery

Elective CS 3 96 99

Emergency CS 13 20 33

Vaginal delivery 5 57 62

Instrumental delivery 3 0 3

VBAC 1 2 3

Total 25 175 200

Table 2: Obstetrics characteristics and neonatal outcomes of displaced 
women (n=200).

Gestational Age /weeks           
Neonatal outcomes

Total
Adverse Normal

(32-35)    6 0 6

(35+1 -36+6) 4 2 6

(37-38+6) 5 98 103

 (39-40+6)   5 63 68

≥ 41 5 12 17

Total 25 175 200

Table 3: Gestational Age and neonatal outcomes of displaced women 
(n=200).

Antenatal complications 

Neonatal outcomes
Total

Adverse Normal

Gestational Diabetes 1 1 2

Antepartum haemorrhage 1 1 2

Pregnancy-induced hypertension 1 5 6

Preeclampsia 1 0 1

PPROM 0 1 1

Sever preeclampsia 2 0 2

No complications 19 167 186

Total 25 175 200

Table 4: Antenatal complications of displaced women and neonatal out-
comes (n=200).

Neonatal weight /kg         
Neonatal outcomes

Total
Adverse Normal

<2.5 16 2 18

2.5-3.5 2 77 79

>3.5-4 3 94 97

>4 4 2 6

Total 25 175 200

Table 5: Neonatal weight and neonatal outcomes of displaced women 
(n=200).

Adverse neonatal outcomes Frequency Percent 

Intrauterine fetal death 3 12

Preterm Labor 5 20

Early Neonatal death 4 16

Meconium spiration 1 4

Fresh stillbirth 1 4

RDS 5 20

Intrauterine growth restriction 4 16

Hypoglycemia 2 8

Total 25 100

Table 6: Type of Adverse neonatal outcomes among displaced women 
(n=200).
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 Admission to NICU was 22(11%), of 20(80%) of adverse neonatal 
outcomes and 2(1.1%) in normal neonatal outcomes cases (Figure 2).

 The maternal outcomes of the displaced women were postpartum 
hemorrhage (PPH) in 3(1.5%), amniotic fluid embolism in 1(0.5%), 
eclampsia in 1(0.5%), maternal death in 2(1%), and no complications 
in 193(96.5%). Of all women, four (2%) were admitted to the inten-
sive care unit (ICU) (Figure 3&4).

Discussion
 This study was conducted among Sudanese women displaced 
from the hell of war to determine the effects of demographic and ob-
stetric factors on adverse neonatal outcomes. The study found that the 
occurrence of several adverse neonatal outcomes was associated with 
specific demographic, maternal antenatal, and intrapartum character-
istics. Maternal and fetal factors have determinant effects on neonatal 
outcomes. 

 Maternal age, residence, education, unbooked, medical illness, 
primigravida, grand multiparity, fetal gestational age, delivery by 
emergency cesarean section, neonatal birth weight, APGAR score, 
and maturity significantly adversely affect neonatal outcomes.

 Advanced maternal age 40 years had 13.65% adverse neonatal 
outcomes, which is similar to a study in Swedish [29]. Occupation 
did not affect neonatal outcomes, but primary education (52%) was 
associated with adverse neonatal outcomes.

 Rural residence was associated with adverse outcomes in 17.9%, 
and 3.9% of women residing in urban areas had adverse neonatal 
outcomes. This is similar to an Ethiopian study that found that ne-
onates with adverse outcomes born to mothers who originally reside 
in rural areas [30] are also similar to South Ethiopia and Australian 
studies [31-32]. Most women in rural areas work during pregnancy, 
so they are unable to join antenatal care services easily due to distant 
locations, which leads to an increased risk of maternal complications 
during pregnancy and adverse neonatal outcomes.

 Among the unbooked cases, 26.1% delivered babies with ad-
verse outcomes, while 10.7% of booked women had adverse fetal 
outcomes, which is similar to a Nigerian study [33]. Booked women 
delivered by elective cesarean section in contrast to unbooked women 
who delivered an emergency cesarean section, as they did not plan the 
mode of delivery. Emergency caesarian sections, though a life-saving 
procedure also it is associated with maternal morbidity and neonatal 
morbidities which similar to Chourasia et al study [34].

 In this study, we found that preterm labor and low birth weight 
were higher among unbooked women than among booked women. 

 In this study, adverse neonatal outcomes were most common in 
primigravida (17.1 %), less common in grand multiparous women 
(15%), and less common in multiparous women (11%), similar to the 
study by Schimmel et al. [35], which found that primiparous women  

Figure 1: APGAR score and neonatal outcomes of displaced women 
(n=200)

Figure 2: Neonatal NICU admission of displaced women (n=200).

Figure 3: Maternal ICU admission of displaced women (n=200).

Figure 4: Maternal outcomes of displaced women (n=200).
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had more adverse maternal and neonatal outcomes, similar to Lilin et 
al., who found that multiparity had a reduced risk of preterm labor and 
low birth weight in comparison with primigravida [36].

 Maternal medical illnesses, especially Bronchial Asthma and Hy-
pertension, significantly contributed to adverse neonatal outcomes. 
Among the eight women with medical illnesses in this study, 37.5% 
delivered adverse neonatal outcomes. A previous study of neonatal 
health with mother Asthma [37] found that bronchial asthma was as-
sociated with the risk of small for gestational age, prematurity, and 
adverse neonatal outcomes. Also, hypertension is associated with 
adverse outcomes similar to the study of chronic hypertension and 
adverse maternal and neonatal outcomes [38].

 When we look at the impact of mode of delivery on neonatal out-
come, elective cesarean section delivery was 3%, emergency cesare-
an section 39.4%, vaginal delivery 8%, VBAC 4%, and instrumental 
delivery. This study found that cesarean delivery was associated with 
more adverse neonatal outcomes than vaginal delivery, which can be 
explained by respiratory distress syndrome, IUGR, and fetal distress 
leading to emergency cesarean section. The macrosomic baby, IUGR, 
and SGA benefit from elective cesarean delivery, and emergency ce-
sarean section increase the risk of adverse neonatal outcomes, which 
is similar to the study [39-40] which studied the mode of delivery 
and it is neonatal adverse effects. Women who underwent emergen-
cy cesarean section with different maternal or fetal indications had 
increased adverse neonatal outcomes, which agreed with a South Af-
rican study and an Australian study [41-42], also cesarean delivery 
compared with vaginal delivery did not differ in the outcomes when 
related to preterm and small for gestational age.

 Preterm birth is the delivery of a neonate less than 37 weeks of 
gestational, it causes neonatal mortality and morbidity, the adverse 
neonatal outcomes correlate inversely with the fetus’s gestational 
age at delivery, all women presented at gestational age (28+0–33+6) 
weeks has adverse neonatal outcomes, gestational age (34+0–36+6) 
weeks 66.6% had adverse outcomes, gestational age ≥ 41asociated 
with adverse outcomes in29.4%, gestational age 37-38+6 associated 
with normal neonatal outcomes in 95%and gestational age 39-40+6 
associated with adverse outcomes in 7.4%, which is similar to Bastek 
et al study [43] which found late preterm gestation associated with 
increased risk of adverse neonatal outcomes in compared with term 
pregnancy infant and 23% reduction in adverse neonatal outcomes 
with each week of progressive gestation from 32weeks to 39 weeks.

 Antenatal complications associated with adverse neonatal out-
comes include Gestational Diabetes. Antepartum hemorrhage, and 
pregnancy-induced hypertension by 50%, 50%, and 16.7 % respec-
tively, and all cases of preeclampsia and severe preeclampsia were 
associated significantly with adverse fetal outcomes.

 Neonatal weight (<2.5 kg) was significantly associated with ad-
verse neonatal outcomes in 88.9%, weight >4 kg was associated with 
66.7% of adverse outcomes, and neonatal weight > 3 kg was associ-
ated with 96.9% of normal fetal outcomes which could be explained 
that low birth weight at risk of prematurity, fetal death which macro-
somia at risk of neonatal hypoglycemia.

 An APGAR score <7 was significantly associated with adverse 
neonatal outcomes in 100%, which is similar to [44] when an APGAR 
score less than 7 was significantly associated with adverse neonatal 
outcomes as well as infant mortality, while an APGAR score >9 had 
4% adverse neonatal outcomes and four babies were stillbirths.

 Types of adverse neonatal outcomes intrauterine fetal death 
3(12%), preterm Labor5 (20%) Early neonatal death at 16% and fresh 
stillbirth at 4%, which is similar to the study conducted in Eastern 
Sudan which found a neonatal mortality rate of 21.9% [45], and the 
Ethiopian study found 21.3% [46]. The neonatal death in this study 
is explained by very preterm, late preterm, low birth weight, and low 
APGAR score, which is similar to the Nigerian study [47]. In our 
study, most stillbirths were early neonatal deaths due to complications 
of prematurity and low birth weight fresh stillbirths occurred during 
labor events, and hospital delivery was described as safe due to early 
intervention.

 Adverse neonatal outcomes were meconium spiration at 4%, re-
spiratory distress syndrome (RDS) at 20%, IUGR at 16%, and hy-
poglycemia at 8%, which is similar to A. Thevarajah [48] found that 
7.8% of infants developed hypoglycemia, and the risk increased 
1.8-fold per gestational week at GDM diagnosis and 6.2-fold with a 
maternal history of macrosomia. In the neonatal intensive care unit 
admission, 90.9% had adverse outcomes, and only five neonates 
with adverse outcomes were not admitted, including intrauterine fe-
tal death (IUFD) and fresh stillbirth. Severe preeclampsia and pre-
eclampsia contribute to 12% of NICU admissions, which is similar 
to that reported in [49]. Maternal outcomes included PPH (1.5 %), 
amniotic fluid embolism (0.5 %), eclampsia (0.5 %), ICU admission 
(four women), and maternal death (two women).

 This study had some limitations: the relatively small number of 
study participants may have negatively significant factors; neonates 
involved from one hospital may not indicate the situations of neo-
nates delivered in other hospitals or private centers; therefore, the true 
situation of the community was not known, and it was difficult to 
generalize the results and make a comparison.

Conclusion

 The study concluded that adverse neonatal outcomes were asso-
ciated with advanced maternal age, rural residence, low education, 
primigravida, grand multiparous, unbooked women, and uncontrolled 
maternal medical disorders with pregnancy, delivery by emergency 
cesarean sections, early and late preterm fetuses, low birth weight, 
and macrosomia. 

 Adverse neonatal outcomes can be avoided with the introduction 
of protocols for the management of preterm labor, intrauterine growth 
restrictions, ultrasound detection, booking, and planned delivery.

Recommendations

 Advise women about the importance of antenatal care visits and 
inform them of their conditions and needs. Preconception control of 
medical illnesses can improve neonatal outcomes. Fetal surveillance 
for IUGR, SGA, and macrosomia. Local labor management proto-
cols.
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