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ABSTRACT

Background: Neonatal asphyxia is a common and preventable cause of infant morbidity and
mortality throughout the world, especially in developing nations like Ethiopia. The situation
could be improved by early detection and control of the underlying contributing variables.
The aim of this research was to evaluate the magnitude and contributing factors of neonatal

asphyxia among live newborns at public hospitals in the Wolaita zone of Ethiopia.

Objective: To assess the magnitude of neonatal asphyxia and its associated factor among

newborns in selected public Hospitals of Wolaita Zone, Southern Ethiopia, 2023.

Method: A facility-based cross-sectional study was conducted among 330 neonate of mother
who gave birth in selected hospitals. A systematic random sampling technique was used to
select the study participants. Data were collected through an interviewer-administered
questionnaire and checklist. The collected data were entered into EpiData version 4.6 and
exported to SPSS version 26 for analysis. Logistic regression was fitted to examine the
association between explanatory variables and the neonatal asphyxia. In multivariable logistic
regression, AOR with 95% CI was reported, and p<0.05 was used to declare statistically

significant variables with the neonatal asphyxia.

Results: The magnitude of neonatal asphyxia was 26.4% with [95% CI: 21.8, 30.9].
Primiparous (AOR = 2.63 95%ClI 1.47, 4.72), low-birth-weight (AOR = 3.45 95%CI 1.33,
8.91), preterm birth (AOR = 3.58 95%CI 1.29, 9.92), and premature rupture of membranes
(AOR =5.19 95%CI 2.03, 13.26) were significantly associated with neonatal asphyxia.

Conclusions and recommendations: Based on the finding of this study the magnitude of
neonatal asphyxia was quite high. Among the factors like, parity, birth weight of the
newborn, premature rapture of the membrane, and gestational age at birth were significantly
associated with neonatal asphyxia. Focus should be given to early detecting and preventing
the occurrence of neonatal asphyxia from the complications during pregnancy and during
Labour and delivery.

Key words: Neonatal asphyxia, Newborns, Associated factors, Ethiopia
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1. INTRODUCTION

1.1. Background

Newborns asphyxia can occur in utero, during labor, and after delivery as a result of an
impaired placental gas exchange. It is a main clinical problem that happens all round and
considerably will increase neonatal mortality and morbidity. It is a condition that affects a
fetus or newborn and results in decreased oxygen perfusion to various organs (1). Birth
asphyxia is caused by prenatal, fetal, and intranatal causes. The highest proportional risk
(70%) for birth asphyxia is associated with intra-natal related, followed by antenatal (20%)
and fetal (10%) factors(2).

Globally, most of the neonatal mortality (75%) happens within the first week of the neonatal
period &About 1 million newborns die within the first 24 hours. According to the 2016
UNICEF report Preterm birth, infections, and birth asphyxia are the top cause of neonatal
deaths(3). According to World health organization statistic in developing country every year
120 million infants born this 3% develop birth asphyxia, and 900,000 of them die. Also,
perinatal asphyxia is to fault for 23% of newborn deaths in low-income countries, with sub-
Saharan Africa accounting for 38% of these deaths (4-7).

Most cases of birth asphyxia are caused by disruptions in placental blood flow, which also
affect fetal circulation. The placental vasculature may be impacted by maternal diseases like
diabetes mellitus, hypertension, and pre-eclampsia, which can result in less blood flow. Fetal
circulation is impacted by the effects of maternal hypotension caused on by medications,
illnesses, and anesthesia. Birth asphyxia is also related to factors that lower placental blood
flow, such as placenta abruption and antepartum hemorrhage(2). Birth. The APGAR score
table is used to detect whether a baby has asphyxia. A score of 0, 1, or 2 is assigned to each
of the five components of the score: appearance (color), heart rate, grimaces (reflexes),

activity (muscle tone), and breathing(8).



The diagnosis of birth asphyxia is made when a newborn's Apgar score is less than seven.
Scores between zero and three indicate severe birth asphyxia, while those between four and

seven indicate moderate birth asphyxia(9).

Apgar scores, the onset of spontaneous respiration, the need for chest compressions, the need
for endotracheal intubation, oxygen saturation, and the length of hospital stay were all
important outcomes that were taken into account. The main clinical manifestation of neonatal
asphyxia is caused by a combination of hypoxia and ischemia of the brain, because asphyxia
cases are more often associated with antepartum factors and intrapartum insults (10).This
result permanent neurological complications like epilepsy, cerebral palsy, or developmental

delays could affect the survivors who are still alive.

One of the nations with the highest rates of neonatal mortality worldwide is Ethiopia.
According to a comprehensive review of state-of-the-state asphyxia statistics, the incidence
of asphyxia is 18 % in East Africa and 22.52% in Ethiopia (11). Additionally, the 2019
Ethiopian Mini Demographic Health Surveillance (EDHS) report found that the neonatal
mortality rate has slightly increased from 29 deaths per 1,000 live births in the 2016 EDHS
report to 30 in 2019 (12). 9.6 deaths were recorded for every 1,000 live births, with birth

asphyxia accounting for 13.5% of neonatal mortality cases (13).

If maternity and child health services in developing countries like Ethiopia offer mothers
specialized care throughout their pregnancies, during labour, and after delivery, they may be
able to prevent infant deaths. The prevention of birth asphyxia, reduction of mortality, and
improvement of infant quality of life all depend on early identification and management of
the causes of the condition. This study has the potential to present evidence of neonatal
asphyxia and quantify neonatal asphyxia in newborns birth at three public hospitals in the

Wolaita Zone of southern Ethiopia as well as the contributing factors.



1.2.  Statement of problem
Globally, as reported in 2018, there were 2.5 million neonatal deaths in their first month of
life, or about 7000 newborn deaths per day, with approximately one-third occurring on the
day of birth and nearly three-quarters occurring within the first week of life. One of the main
causes of neonatal mortality and morbidity worldwide, particularly during the first week of

life in low- and middle-income countries (LMIC), is still birth asphyxia(14).

About 29% of early neonatal deaths and 23.3% of all neonatal deaths are caused by birth
asphyxia. Neonatal deaths worldwide each year, Sub-Saharan African nations contributed to
over 1.1 million of these deaths. In the case of Uganda's maternal and perinatal death
surveillance and response report for 2020-2021, birth asphyxia was responsible for 48% of
all perinatal deaths. Children who die within 28 day of life suffer from conditions and
diseases associated with lack of adequate and quality care at birth and immediate treatment
after birth (15-17).

In developing countries, particularly, neonatal asphyxia continues to be a serious clinical
problem. Because of four million babies are born each year with asphyxia, a significant
number. An estimated 1 million neonatal deaths result from moderate-to-severe asphyxia,
which affects 3.6 million infants in developing countries, according to a WHO statistical
report, 840,000 (83% of the total) of these infants die(18). According to various statistics,
Africa accounts for more than 25% of newborn deaths worldwide. The four African children

who die include one newborn (19).
The difference between developed and developing countries is still significant, as evidenced

by the low NMRs and quicker reductions in developed countries, despite the fact that some
regions of developed countries worldwide have made good progress in the past ten years in
reducing neonatal mortality due to birth asphyxia. However, there hasn't been an apparent
decrease in NMRs in developing nations as a result of birth asphyxia, particularly in sub-
Saharan Africa (20). There is a very high risk of birth asphyxia in sub-Saharan Africa, where
in the first day of life, birth asphyxia results in 280,000 newborn deaths. According to recent
reports, prenatal asphyxia is the third leading cause of death in children under the age of five.

This finding demonstrates that birth asphyxia continues to be a global problem (21). Ethiopia



is one of the nations with the highest NMR in the world, with 29 deaths per 1000 live ,births
(22).

The prevalence of birth asphyxia in Ethiopia: according to various studies, the magnitude of
perinatal asphyxia was Worabe 41.2% (23),In Jimma 47.5% (24).and same study in the
southern Ethiopia, Gamo Gofa zones show that neonatal mortality incidence ratio was 9.6
deaths per 1,000 live births among which 13.5% of neonatal mortality cases were due to birth
asphyxia in 2019 (13). Multiple risk factors have been identified by numerous international
studies, including socio demographic (mother's age, place of residence, marital status, level
of education, and occupation), antepartum (ANC follow-up, parity, history of previous
neonatal death, pre-eclampsia), intrapartum (prolonged labor, amniotic fluid status,
cephalopelvic disproportion, mode of delivery), and neonatal(sex, birth weight, gestational

age are associated with neonatal asphyxia) (25).

Prenatal asphyxia is a significant cause of morbidity and mortality in Ethiopia, where it is
exacerbated by a number of issues, such as low antenatal coverage (30% in Ethiopia), home
deliveries, difficult access to healthcare facilities, a lack of qualified health workers,
management faults (immediate treatment after birth) and inadequate transportation services
(26).Continuous training is necessary to meet these challenges, and this training requirement
eventually include referring, transporting, and giving teams. Despite numerous initiatives to
stop and decrease perinatal asphyxia, its prevalence seems to be rising over time. Assessing
the severity of the condition and identifying risk factors are important steps in reducing
neonatal asphyxia. Hence, this prospective cross section study was carried out to assess the
magnitude of perinatal asphyxia in social context (social settings) and primary hospitals, in

Wolaita Zone



1.3.  Significances of study
The finding of this study provides pertinent information for different planning and
intervention programs of hospitals, and health bureaus in the study setting to minimize the

neonatal morbidity and mortality related to neonatal asphyxia.

In addition to this, the finding is also used as a reference for health care providers, especially
for obstetric and neonatal care providers working in maternity wards and neonatal intensive
care units to educate mothers about the early identification of the risks of neonatal asphyxia

during pregnancy, labor and delivery, and after child birth.

It is also used as a source of information for other researchers, who want to conduct further

research on the neonatal asphyxia and related topics.



2. LITERATURE REVIEW
2.1. Magnitude of Neonatal Asphyxia

According to the finding of study conducted in southern India, the magnitude of birth
asphyxia was 2.7% (27), and in a study done in Iran it was founded to be 58.8%
(61).According to the study conducted in Bangladesh, prenatal asphyxia affects 56.9% of
newborns, and 35% of newborns die from it (28). Another study conducted in South East

Nigerian revealed that 12.81% of the newborns were affected by perinatal asphyxia (29).

A cross-sectional study conducted in Kenya's hospitals show that the prevalence rate of
neonatal asphyxia was 5.1% (30). A related review from Ghana reveals that 283 of the 468
term newborns admitted there had asphyxia (31). A cross-sectional study conducted in
referral hospitals of Northern Uganda revealed that the magnitude of birth asphyxia (Apgar
score less than at fifth minutes) was (5.3%), 476 out of 2928 newborns had an Apgar score
less than seven at one minute. One in ten newborns who suffered from birth asphyxia had

Apgar scores of less than or equal to three at five minutes(17).

According to a studies done in different areas of Ethiopia, the magnitude of neonatal
asphyxia was 27.1% in public hospitals of North Gondar Zone, Northwest Ethiopia (38),
22.6% in northeast Amhara, Ethiopia (58), 22.1% in Tigray (40) and 28.35% in Debre Tabor
General Hospital, North Central Ethiopia (59).

According to similar studies done in Dilla Referral Hospital in Southern Ethiopia the
magnitude of neonatal asphyxia was founded to be 32.8% (41), in Jimma zone public
hospitals, Southwest Ethiopia it was found to be 47.5% (60) and in another study conducted
in the Public Health Facilities of Bahir Dar City, Northwest Ethiopia the magnitude of
neonatal asphyxia was founded to be 21.7% (62), in a study conducted in Ayder
Comprehensive Specialized Hospital, Northern Ethiopia 18% of the newborns were
asphyxiated (63) and in a study conducted in Harari and Dire Dawa Public Hospitals, eastern
Ethiopia 20.8% (64).



2.2. Factor Associated with Neonatal Asphyxia.

2.2.1. Maternal socio demographic characteristics
Study from Colombia hospital of University identify that maternal age, rural and education
were risk factors for the development of neonatal asphyxia(32). In Uganda, young
mothers <19 years of age were twice as likely to give birth to newborns with asphyxia (17). A
cross-sectional study done at the labor ward and new-born unit of the Naivasha district
hospital of Kenya shows that educational level, employment status, and the age of the mother

have no significant association (33).

According to the findings of a study conducted in Dire Dewa East Ethiopia on the prevalence
and associated factors of perinatal asphyxia, a mother aged between 15-20 years and 26-30
years was four times more likely to develop birth asphyxia (34). Finding of a study in Tigray,
Ethiopia shows that maternal illiteracy was a significant sociodemographic risk factor of

asphyxia with an odds ratio of 6 compared to those with higher education level (35).

2.2.2. Antepartum Risk Factors

Studies done in India and Nepal revealed that Primigravida was significantly associate factor
for birth asphyxia (36). A study from a sub-urban hospital in Cameroon states 39.5% of the
mothers whose babies were asphyxiated did not receive any form of ANC, and hypertension
which occur during pregnancy were common antenatal risk factor (31).Another study
conducted in Tigray, North Ethiopia, and shows ANC (Antenatal care) follow-up of 3.67%,
maternal anemia of 7.11%, and maternal anemia 7.11%, preeclampsia 4.68%. were an
antenatal risk factor for prenatal asphyxia (37).The study revealed that, with odds of 3 and 12,
respectively, primiparity and APH were both strongly linked with birth asphyxia in
Tigray.(35). According to a cross-sectional study conducted in Jimma, newborns whose
mothers had no ANC follow-up were six times more likely than those whose mothers had an
entire ANC visit to experience birth asphyxia. Additionally, moms who received insufficient
ANC visits had a 4.58 percent chance of giving birth to a baby who had suffocated(38). A
study in Fiji, Island, maternal preeclampsia was more than five times the risk for newborns to
have a LAS among women with GDM(39).

A study conducted in North Gondar Zone, Northwest Ethiopia indicated that 90.2% had

attended antenatal care public hospitals, (54.9%) moms had four or more antenatal care visits.
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23.2% of all respondents were women Obstetric complications during pregnancy. systematic
review examining the prevalence and associated factors of perinatal asphyxia in Dilla notes
that neonates delivered from mothers who had anemia during pregnancy, neonates from
mothers who had meconium containing amniotic fluid, and chronic hypertension, were

significantly associated factors with perinatal asphyxia among newborns (40).

2.2.3. Intrapartum risk factors
In Pakistan's military hospital in Multan, a cross-sectional study found that spontaneous
vertex delivery, prolonged second stage of labor and spontaneous vertex delivery , cesarean
section , instrumental delivery; premature rupture of membranes and meconium staining,

amniotic fluid were intrapartum determinant factor of prenatal asphyxia(41).

In addition, a retrospective study, conducted at the NICU of the civil hospital in Karachi
shows that neonates delivered at home and in private clinics were more susceptible to the risk
of developing neonatal asphyxia than those to deliver at the hospital. Breech presentation of
the fetus, cephalopelvic disproportion (obstructed labor), premature rupture of membrane,
and prolonged labor were significantly associated with perinatal asphyxia (26 At the neonatal
intensive care unit (NICU) of the Kathmandu Medical College teaching hospital of Nepal, a
descriptive cross-sectional study was conducted on newborns with perinatal asphyxia over
six months period shows that prolonged and obstructed labor were common associated factor
of prenatal asphyxia(42).

A study in Colombia identified that, labor with a prolonged expulsive Phase, neonates who
were delivered by caesarean section and neonates borne other health institution were
associated factors for the development of prenatal asphyxia in the study participant (32).
Study from dire Dewa east Ethiopia shows mode of delivery had significant association with
birth asphyxia. Vacuum had high risk for neonatal asphyxia when camper to other form of
delivery. Also duration of labor was statistically significant factors of birth asphyxia (34).
South Central Ethiopia A retrospective cross-sectional study premature rupture of the
membrane was significantly associated with perinatal asphyxia(23). A cross-sectional study

conducted in the town of Arba Minch revealed that mothers who were augmented or induced



during labor and had meconium-stained amniotic fluid were more than three times as likely to
have babies with low fifth-minute APGAR scores(43).

2.2.4. Neonatal/ Fetal factor

According to a cross-sectional study in Tehran-lran LBW and preterm birth neonates had
been 3 times more to have birth asphyxia than term neonates (44). A cohort study in the
southeastern region of Sweden; conclude that a low fifth-minute APGAR score is associated

with premature birth and post-term birth(45).

A study conducted in maternity hospital of Bangalore state that neonates whose birth weight
between 1-2 kg Study from Tanzania indicates female of a baby was significantly associated
with delivery of low birth weight infants. Moreover, in turn, low birth weight infants had
increased risk of Apgar score of less than 7 at fifth minute. On the other hand low birth

weight increase risk of being delivered preterm PROM also other associated factor (46).

Expert reviews suggested that the short-term consequences of IUGR involve metabolic and
hematological disturbances along with disrupted thermoregulation consequently leading to

morbidities like respiratory distress syndrome (RDS)(47).

A review on clinical profile and outcome of prenatal asphyxia in India describe that gender of
the neonates, 42 (70%) were found to be males and 18 (30%) were females, Small for
gestational age and Post maturity were risk factor for neonatal asphyxia (48). In a study of
Lahore, Pakistan, term newborns had a male to female ratio of 2:6 in newborns with
asphyxia. (36).

Study from Tigray east Ethiopia shows, prolonged labor, meconium stained amniotic fluid
and neonatal weight had a significant with neonatal asphyxia the study further indicated that
neonates born with cesarean section are seven times more affected by perinatal asphyxia than

neonates born through vagina(49).



3. CONCEPTUAL FRAMEWORK

Before developing this conceptual framework for factors associated with neonatal asphyxia,
the principal investigator reviewed much previous relevant literature on the topic of neonatal
asphyxia (perinatal asphyxia) and its associated factors. The arrows in the diagram shows the

relationship between the different indipendant variables with outcome variable.

Newborn/Fetal factor

Sex of neonate
Gestational age
Birth weight
Fetal distress
baby cr}/

ASANENENEN

Intra partum related

Socio demographic
factor

Characteristic of mothers

v Age Neonatal v Mal-presentation
v Marital status v' PROM

v' Residence Asphyxia v" Prolonged labor
v Educational status ¥ Obstructed labor
v" Occupation v" Mode of delivery

Antepartum related factor

ANC follow- up
Preeclampsia/eclampsia
Antepartum hemorrhage
Anemia during Px
Gravidity ,Parity
Gestational DM

AN NN

Figurel.Conceptual framework of factors associated with neonatal asphyxia (25, 37, 40, 50).
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4. OBJECTIVE

4.1. General objective

» To assess magnitude of neonatal asphyxia and its associated factors among newborns
at the public hospital in Wolaita Zone, Southern Ethiopia, in 2023.

4.2.  Specific objectives

> To determine magnitude neonatal asphyxia among newborns at the selected Hospital
in Wolaita Zone, Southern Ethiopia, 2023.

» To identify associated factors of neonatal asphyxia among newborn selected Hospital
in Wolaita Zone, South Ethiopia, 2023.
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5. METHODS AND MATERIAL

5.1. Study area and period
This study was conducted in Wolaita Zone in Southern Ethiopia from May 1 to June 1, 2023,
in a public hospital. Which is located 394 km away from Addis Ababa, the capital city of
Ethiopia, in the southern direction, and is also 134 km far from Hawassa, the capital of the
south nation nationality of people in the regional state. Wolaita Zone is bordered by Gamo
Gofa South, Omo River West, and Dawro Northwest. It has a total population of 5,385,282
(males: 2687021; females: 2698261). The total population of the study area is 419,198. This
study was conducted in selected public hospitals (Gesuba primary hospital, Bitena primary
hospital, and Humbo primary hospital).The primary health coverage of Wolaita Zone is
provided according to the zonal health department report 8 hospitals, out of this 6
Governmental and 2 private hospitals; 69 health centers, and 24 private medium clinics, 342
health posts and 1419 health worker, That provide basic health services, including normal
delivery services and basic obstetrical care and management of complicated deliveries,

caesarian sections, and maternal and child health services.

5.2. Study design

A facility based cross- sectional study was conducted.
5.3. Populations

5.3.1. Source populations
All live birth neonates who delivered at gestational age of >28 weeks in public hospital,

Wolaita Zone Southern region, Ethiopia 2023.

5.3.2. Study populations
All live birth neonates who delivered at gestational age>28 weeks in selected public hospital,

Wolaita zone southern region, Ethiopia, 2023.

5.4. Eligibility Criteria

5.4.1. Inclusion Criteria
All live birth neonates who delivered at a gestational age of >28 weeks ‘during data

collection period.
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5.4.2. Exclusion Criteria
Unknown gestational age and gross congenital anomalies that were incompatible with life

(such as anencephalic and hydrocephalic) were excluded.

5.5. Sample size Determination

Sample size for the first specific objective:

The sample size for the first specific objective was calculated by using a single population
proportion formula with the following assumptions, the marginal error (d) = 5%, confidence
level = 95% (Zo/ 2 = £1.96), and the proportion of neonatal asphyxia (p) was 27.1%, from a

previous study conducted in South Gondar zone in Ethiopia (51)

n = (Za/,)*p(1-p) Where:

2
d ) n = Sample size
n=(1.96)°0.271(1- 0.271) _
, d = Marginal error = 5%

(0.05) o
Z,» = Standard normal distribution value at
95% confidence level = £1.96

=303.6~ 304 P = The proportion of neonatal asphyxia (p)

By considering a 10% non-response rate the | was 27.1%, from a previous study conducted
final sample size was 335. in South Gondar zone in Ethiopia (51)
= 304+ (304)10/100
=304 +30.4 =334.4 =335

Sample size for the second specific objective: was determined by double population
formula considering the significantly associated with neonatal asphyxia in previous studies
and calculated final sample size using Epi Info statistical software version 7.2.5 using 95% CI

level, power 80%, ration 1:1.
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Table 1: Sample size determination for the second objective

Variables Percept | Power | Reported | Ratio | Sampl | Calculated | Refere
S/no in AOR esize | sample plus | nce
unexpos 10% Non-
ed (%) response
rate
1 Neonates born | 27.1 80% 241 1:1 198 218 (51)
to rural
mothers
2 Low birth | 16.4 80% 3.706 1:1 112 123 (51)
weight
(< 2.5kg)
3 Mothers aged | 15.1 80% 6.4 1:1 58 64 (52)
>35

Finally, the required sample size for this study was decided by taking the larger sample size,

the sample size calculated for the first specific objective was larger (335).

5.6. Sampling Procedure
Among six public hospitals in Wolaita zone, three hospitals were selected using lottery
method. The sample size for each hospital proportionally allocated, based on the monthly
average number of deliveries, Humbo Primary Hospital 255,Gasuba Primary Hospital 165,
Bitena Primary Hospital 215,The total monthly delivery is found to be 635, by proportional
allocation formula; n= nf x ni/ N for Humbo primary hospital=135, Gesuba primary hospital
87 and Bitena primary hospital 113. The study participants were selected with systematic
random sampling method. To determine the sampling interval K value, by dividing the
average monthly deliveries in each hospital for proportional allocated sample size
(k=N/n).then study participant was selected ever k™ value. The first study participant was

selected, where by first and second neonate of mothers coded 1 and 2 picked a folded piece of

paper.
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Table 2: List and average number of deliveries in Wolaita Zone of Southern Ethiopia.

S/no | Name of Hospital Average Number of

Delivery/month

1 Wolaita Sodo Teaching Hospital 315
2 Humbo Primary Hospital 255
3 Boditi Primary Hospital 95
4 Gesuba Primary Hospital 165
5 Bitena Primary Hospital 215
6 Bombe Primary Hospital 84

Then the number of study units to be sampled from each hospital was determined using
proportional to size allocation formula; nf x ni/ N. Where: nf= final sample of the study ni=
number of neonates in each selected hospital N=total number of neonates in selected hospital:
Gesuba primary hospital 335x165/635 =87, Humbo primary hospital 335x255/ 635= 135,
and Bitena primary Hospital 335 x215/635=113

‘ Six Hospital in Wolaita Zone ‘
| | |
Rv simnle random samnlinn
4
Gesuba Primary Hospital Humbo Primary Bitena Primary Hospital
Hospital 255
165 p 215
| |

Rv nronartinnal allocatinn

| |
Rv svstemic randonm samnlinn

I ¥

Total sample size (n)= 335 |

Figure 2: Neonatal Asphyxia among live births at public hospitals of Wolaita zone
southern Ethiopia, 2023.
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5.7. Study Variable

5.7.1. Dependent variable

>

Neonatal asphyxia

5.7.2. Independent variables

Socio demographic variables:

v Age

v
v
v

Marital status
Educational status
Place of residency, and occupation.

Antepartum related factor

v

NN

Anemia during Pregnancy
ANC follow up

Gestational Diabetes mellitus
Preeclampsia/eclampsia
Antepartum hemorrhage
Gravidity, and Parity

Intra partum related factor

v
v
v

Premature rapture of membrane

Prolonged labor

Obstructed labor, and Mode of delivery.

Neonatal related factor

v

v
v
v

Birth weight
Fetal distress

Gestational age and Gender of neonate
baby cry
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5.8. Data collection tools and procedures

An interviewer-based, semi-structured questionnaire was used to collect the data, along with
a checklist for reviewing the medical records. The tools used to collect the data were adapted
from previous relevant literature (31, 34, 37, 40). The questionnaire was prepared in English
and translated to Amharic in local context by language experts before an actual data

collection period to reduce the language barrier.

The actual data collection was carried out from May 1 to June 1, 2023, by six trained BSc
midwives to record the data and three senior BSc nurses to supervise the data quality. The
data collection tools have four main parts: Maternal related factors, age, marital status,
residence and occupational status), antepartum (parity, antepartum hemorrhage,obstetric and
medical diseases, and antenatal visits), intra partum (duration of labor, fetal presentation
membranes rupture status), and neonatal related factors (asphyxia, gestational age, birth
weight, sex, and birth type) were abstracted using a pre-tested structured questionnaire from
the mothers who gave birth during the data collection period.

5.9. Data Quality Control Assurance

The questionnaire was prepared in English, then translate into Amharic, and retranslated back
to English to check the consistencies. Pre-test was done on 17 live newborns (5%) of the
sample size taken from Boditi Primary Hospital before an actual data collection period to
ensure the questionnaire was clear, error-free, and complete. Based on the results of the
pretest, adjustment were made as needed, and the amended tool was used for an actual data
collection. Six BSc midwifery professionals and three BSc nursing professional supervisors
were trained for one day, and assigned to three hospitals where they collect the data. During
the data collection period, close supervision and monitoring was carried out by supervisors
and investigator to ensure the quality of the data. Daily evaluation of the data for
completeness and encountered difficulties at the time of data collection was addressed
accordingly. Finally, all the collected data were checked by the supervisor and investigator
for its completeness, consistency, and clarity during the data management.

5.10. Data processing and Analysis
The collected data were cleaned, coded, and entered into EpiData version 4.6 software. Then,
the data were exported to SPSS version 26 for analysis. Descriptive analysis was used to
describe the characteristics of participants, and the result was described in the form of text,

tables, and figures. By using a binary logistic regression model, bivariable analysis was done
17



to identify the relationship between each independent variable and the outcome variable.
Independent variables with p< 0.25 were included in the multivariable analysis to exclude
potential confounders and identify actual associations. Multi-collinearity was checked to see
the linear correlation among the independent variables by using the variance inflation factor
and tolerance test. None of the variables yield variance inflation factor >10 and tolerance test
< 0.1. The model fitness was checked by the Hosmer Lemeshow goodness of fit test, it was
found to be insignificant (p = 0.143), which indicates that the model was fitted. Then, in the
multivariable logistic regression analysis, adjusted odds ratio (AOR) with a 95% confidence
interval (Cl) was reported, and variables with p<0.05 were declared to be significantly

associated with neonatal asphyxia.

5.11. Ethical Consideration
Ethical clearance was obtained from Debre Berhan University Asrat Woldeyes Health
Science Campus, from institutional review board (protocol number: IRB-131), after
reviewing for the absence of any harm to study participants. A cooperation letter was written
to public hospitals in the study area from the Asrat Woldeyes Health Science Campus. Before
starting the data collection, the Medical Directorates of each public hospital in the study
setting provided their written and signed permission. Before participating in the study, each
participant was informed of its goal and potential benefits. After explaining the study,
informed voluntary written and signed consent was obtained from each participant who
agrees to participate in the study before starting the data collection. The study participants
were informed about their rights to refuse participation, ask any question or withdraw at any

particular time during the data collection process without being frustrated.

5.12. Operational Definitions

Neonatal asphyxia: a newborn was considered to have neonatal asphyxia when at birth with

an APGAR score was less than seven at fifth minute (53, 54).
Prolonged first stage of labor :means more than the normal range of labour time (55).

Preeclampsia is defined as the sudden onset of increasing blood presser during pregnancy
(56)
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Obstructed labor: considered when the presenting part of the fetus could not progress into

the birth canal, despite strong uterine contractions (57).

Premature rupture of membranes: rupture of the membrane of the amniotic sac occurred
before the onset of labor (58).

Maternal anemia: hemoglobin (Hg) level<11gm/dl during the current pregnancy(59)

5.13. Dissemination of Study Result

The final finding of this study will be presented in public during thesis defense and the hard
copies of the finding will be submitted to Debre Berhan University, Asrat Woldeyes health
science campus library. The finding of the research will also be disseminated to health
facilities in the study area and other concerned bodies at different managerial levels to enable
them to consider recommendations during their planning of different locally appropriate
policies. Depending on the opportunities, the finding will be presented in conferences and

published in reputable journals for worldwide dissemination.
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6. RESULTS

6.1. Socio-demographic characteristics of the participants

In this study a total of 330 mothers with newborn were participated, with a response rate of

98.5%. The mean age of the respondents was 25.94 years with a standard deviation of + 5.25

years. Of these, 122(37%) of mothers were found in the age group of 20 to 24 years and

152(46.1%) were urban dwellers. Regarding current marital status and occupation,

304(92.1%) were married and 207(62.7%) of respondents were housewives respectively.

Two hundred two (61.2%) of study participants completed secondary school or above.

Table 3: Socio-demographic characteristics of study participants at public hospitals in
Wolaita Zone southern Ethiopia 2023 (n = 330) )

Variable Response Frequency (n) Percent (%o)

Age <19 27 8.2
20-24 122 37

25-29 103 31.2

30-34 44 13.3

35 and above 34 10.3

Marital status Single 9 2.7

Married 304 92.1

Divorced 9 2.7

Widowed 8 2.4

Occupation Government employee 38 115

Private 35 10.6

Merchant 34 10.3

Housewife 207 62.7

Student 16 4.8

Residence Urban 152 46.1

Rural 178 53.9

Educational status | No formal education 6 1.8

Primary school 86 26.1

Secondary school 202 61.2

Higher education 36 10.9
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6.2. Antenatal Related Factors

In this study, 320(97%) of the respondents had attended antenatal care follow up in the

current pregnancy, even though, 84(25.5%) of them had less than four ANC visits.

209(63.3%) of respondents were multiparous and about 30(9.1%) of mothers were anemic

and 13(3.9%) have a preeclampsia/eclampsia. 10(3%) of mothers have antepartum

hemorrhage and 3(0.9%) of respondents have gestational diabetes mellitus (Table 4).

Table 4: Antenatal Related Factors among the Participants at public hospitals in

Wolaita Zone southern Ethiopia 2023 (n = 330)

Variables Response Frequency (n) Percent (%0)
Parity Primipara 121 36.7
Multipara 209 63.3
Have ANC follow-up Yes 320 97
No 10 3
Number of ANC visits < 4 visits 84 25.5
> 4 visits 246 74.5
Gravida Primigravida 87 26.4
Multigravida 243 73.6
Have anemia Yes 30 9.1
No 300 90.9
Preeclampsia/eclampsia | Yes 13 9.3
No 317 96.1
APH Yes 10 3
No 320 97
Gestational DM Yes 3 0.9
No 327 99.1

APH: antepartum hemorrhage, DM: Diabetes mellitus, ANC: Antenatal care visits
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6.3. Intrapartum related factors
In this study, 271(82.1%) of mothers were gave birth by spontaneous vaginal delivery, and
43(13%) of mothers had a prolonged labor, 294(89.1%) of newborn were delivered by vertex
presentation, and 24(7.3%) of mothers were diagnosed for Premature rapture of membranes
and only 6(1.8%) of mothers have an obstructed Labour (Table 5).

Table 5: Intrapartum Related Factors among the Participants in Wolaita Zone southern
Ethiopia 2023 (n = 330)

Variables Response Frequency (n) Percent (%)
Mode of delivery Spontaneous vaginal 271 82.1
Cesarean section 54 16.4
Instrumental 5 1.5
Prolonged first stage of | Yes 43 13
Labour No 287 87
Presentation of the fetus | Cephalic 294 89.1
Non-cephalic 36 10.9
Diagnosed for PROM Yes 24 7.3
No 306 92.7
Obstructed labor Yes 6 1.8
No 324 98.2

PROM: Premature rapture of membranes.

6.4. Newborn Related factors
Among the newborns included in this study, 173(52.4%) were female in sex and 262(79.4%)
of newborns have a normal birth weight, 270 (81.8%) of respondents gave birth at a term
gestational age, while 73(22.1%) of newborns have a fetal distress during delivery,264(80) of

newborn were crying during delivery and .
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Table 6: Newborn related factors among live birth who delivered at public hospitals of
Wolaita Zone southern Ethiopia 2023 (n = 330)

Variables Response Frequency Percent (%0)
(n)

Sex of the newborn Male 153 46.4
Female 173 52.4

Birth Weight Low birth weight (< 25009) 44 13.3
Normal (2500 to 40009) 262 79.4
Macrosomia (> 40009) 24 7.3

Gestational age at birth Preterm (>28 to <37weeks) 36 10.9
Term(37-42weeks 270 81.8
Post-term(>42weeks) 24 7.3

Fetal distress Yes 73 22.1
No 257 77.9

Did the baby cry Yes 264 80
No 66 20

Kg: Kilograms
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6.5. Magnitude of Neonatal Asphyxia

The magnitude of neonatal asphyxia among live births at public hospitals of Wolaita zone in
southern Ethiopia was found to be 26.4% with [95% CI: 21.8, 30.9] based on APGAR

scoring less than seven at fifth minutes after birth.

Neonatal Asphyxia

Asphyxiated

= Not
asphyxiated

Figure 3: Neonatal Asphyxia among live births at public hospitals of Wolaita zone southern
Ethiopia, 2023.

6.6. Factors associated with Neonatal Asphyxia
In the bivariable logistic regression analysis, place of residence, parity, birth weight of the
newborn, premature rapture of the membrane, gestational age at birth, maternal anemia, and

sex of the newborns were identified as a candidate variable for multivariable analysis.

However, on the multivariable logistic regression analysis, four variables (parity, birth weight
of the newborn, premature rapture of the membrane, and gestational age at birth) were

significantly associated with neonatal asphyxia at 95% confidence level with p < 0.05.

The odds of neonatal asphyxia were 2.63 times higher among neonates born to Primiparous
mothers than neonates born to multiparous mothers (AOR = 2.63 95%ClI 1.47, 4.72).

The odds of neonatal asphyxia were 3.45 times higher among low-birth-weight neonates than
neonates with a normal birth weight (AOR = 3.45 95%CI 1.33, 8.91).

Furthermore, the odds of neonatal asphyxia were 3.58 times higher among preterm neonates
than neonates delivered at a term gestational age (AOR = 3.58 95%CI 1.29, 9.92).In addition,

neonates born to mothers with premature rupture of membranes were 5.19 times more likely
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to asphyxiated at birth as compared to those neonates born to mothers with no premature
rupture of membranes (AOR =5.19 95%CI 2.03, 13.26).

Table 7: Factors associated with neonatal asphyxia among live births at public hospitals
of Wolaita zone southern Ethiopia, 2023 (n = 330).

Neonatal Asphyxia p-
Variables Yes (n =87) ‘ No (n = 243) COR(95%CI) AOR(95%Cl) value
Place of residence
Urban 25 127 1.00 1.00
Rural 62 116 2.71(1.60, 4.60) 1.59(0.86, 2.94) 0.139
Parity
Primiparous 50 71 3.27(1.97,5.43) 2.63(1.47,4.72)* | 0.001
Multiparous 37 172 1.00 1.00
Birth weight of the newborn
<25Kkg 27 17 6.90(3.49, 13.65) 3.45(1.33,8.91)* | 0.011
2.5-4kg 49 213 1.00 1.0
>4 kg 11 13 3.67(0.68, 5.13) 1.33(0.38, 4.67)
Sex of the newborn
Male 49 105 1.69(1.03, 2.77) 0.95(0.51, 1.74) 0.867
Female 38 138 1.00 1.00
Gestational age at birth
Preterm 24 12 8.38(3.93, 17.85) 3.58(1.29,9.92)* | 0.014
Term 52 218 1.00 1.00
Post-term 11 13 2.36(0.81, 6.82) 1.46(0.40, 5.30) 0.558
Premature rupture of the membrane
Yes 14 10 4.46(1.90, 10.48) 5.19(2.03, 13.26)* | 0.001
No 73 233 1.00
Maternal anemia
Yes 18 12 5.02(2.30, 10.93) 1.09(0.36, 3.24) 0.875
No 69 231 1.00 1.00

AOR: Adjusted odds ratio, COR: crude odds

significance.

ratio, Cl: Confidence interval, *shows
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7. DISCUSSION

This study aimed to determine the magnitude of neonatal asphyxia and its associated factors
among newborns at the public hospital in Wolaita Zone, Southern Ethiopia. The finding
revealed that, the magnitude of neonatal asphyxia in this study setting was 26.4%. Among the
factors like, parity, birth weight of the newborn, premature rapture of the membrane, and
gestational age at birth were significantly associated with neonatal asphyxia.

The magnitude of neonatal asphyxia in this study setting was consistent with the finding of
studies conducted in public hospitals of North Gondar Zone, Northwest Ethiopia (27.1%)
(51), northeast Amhara, Ethiopia (22.6%) (60), in Tigray (22.1%) (37) and in Debre Tabor
General Hospital, North Central Ethiopia (28.35%) (61).

However, this finding was lower than the result of studies done in Dilla Referral Hospital in
Southern Ethiopia (32.8%) (40), Jimma zone public hospitals, Southwest Ethiopia (47.5%)
(38) and in Iran (58.8%) (44). This variation might be due to differences in sample size, study
setting, and most crucially, case definition, since the lIranian study employed additional
laboratory-based results as diagnostic criteria for newborn asphyxia whereas our study only
used the fifth minute APGAR score less than seven.

While, this study finding was higher than the results of other studies in the Public Health
Facilities of Bahir Dar City, Northwest Ethiopia (21.7%) (62), Ayder Comprehensive
Specialized Hospital, Northern Ethiopia (18%) (63) and in Harari and Dire Dawa Public
Hospitals, eastern Ethiopia (20.8%) (64). This discrepancy might be due to differences in

sociodemographic characteristics among the study participants.

In this study, the odds of neonatal asphyxia were 2.63 times higher among neonates born to
Primiparous mothers than neonates born to multiparous mothers. This finding is consistent
with the result of studies conducted in Pakistan, Nigeria, and central Tigray(49, 65). This
consistency might be due to the fact that primipara mothers are more likely to give birth at a
younger age, may be more prone for malpresentation, prolonged obstructed labor, and the
mother who is going through labor and delivery for the first time may take longer to negotiate
with the pelvic brim and may fail to progress in labor, resulting in the delivery of an

asphyxiated neonate.
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The odds of neonatal asphyxia were 3.45 times higher among low-birth-weight neonates than
neonates with a normal birth weight. These finding was supported by the results of studies
conducted in Jimma zone southwest Ethiopia (66), North Gondar Zone, Northwest Ethiopia
(51), General hospitals in Gondar (66) and Iran (67). This similarity might be due to the
reason that many little babies are born preterm, where they lack enough surfactant and have
breathing problems, and that neonates with low birth weights frequently have pulmonary

immaturity and inadequate respiratory muscle strength (68).

Furthermore, the odds of neonatal asphyxia were 3.58 times higher among preterm neonates
than neonates delivered at a term gestational age. This finding was in line with a study
conducted in Debre Markos Comprehensive Specialized Referral Hospital, Northwest
Ethiopia(69), llu Aba Bor zone southwest, Ethiopia (70) and Bahir Dar City, Northwest
Ethiopia (62). The possible reason may be related to side effects of preterm delivery, such as
respiratory distress syndrome, which is brought on by immature lungs that are unable to
maintain adequate oxygenation, leading to hypoxia, which damages the nervous system and
results in conditions like cerebral palsy and necrotizing enter ocolitis (71).

In addition, neonates born to mothers with premature rupture of membranes were 5.19 times
more likely to asphyxiated at birth as compared to those neonates born to mothers with no
premature rupture of membranes. This finding was consistent with the result of studies
conducted in public hospitals of North Gondar Zone, Northwest Ethiopia (51), Mulago
Hospital, Uganda (72), Saudi Arabia (73) and Urban Health Facility in Cameroon (47). The
possible reason might be due to oligohydramnios, the presenting part of the fetus presses on
the umbilical cord and causes umbilical cord compression, and blood flow that carries

maternal oxygen to the baby is obstructed, causes asphyxia (74).
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8. Conclusions
Based on the finding of this study the magnitude of neonatal asphyxia was quite high when
compared to other researches done on neonatal asphyxia. The finding also identified that
among the factors like, parity, birth weight of the newborn, premature rapture of the

membrane, and gestational age at birth were significantly associated with neonatal asphyxia.

9. Recommendations

Based on the findings of this study, the following recommendations were given:
To Health Professionals

» Health professionals who are working at ANC service would have better to increase
their attention and their advice for the mother regarding the prevention and signs of
premature rapture of the membrane, and the necessity of immediate treatment to
prevent birth asphyxia and other complications.

» Health care personnel, particularly during labor and delivery, must pay more attention
to risk for birth asphyxia (parity, birth weight of the newborn, premature rapture of
the membrane, and gestational age at birth) strict follow-up and be ready for neonatal
resuscitation.

» The health professionals would have to increase the monitoring of fetal heart rate and
make an early decision while the fetus is in distress and they should provide follow up
during labor, delivery and newborn care for the fetus at risk of preterm birth and low
birth weight.

For the Ministry of health and Zonal Health Bureau

» The government should improve the priority given to birth asphyxia by improving
awareness of the medical, psychosocial and economic burden of birth asphyxia.
Primary care organizations would better to increase their support towards antenatal
care service, maternal education program and improve routine fetal heart rate

counting.

» The zonal health bureau should set up extra training services in neonatal asphyxia
care and prevention process.
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» They should to assist health professionals especially obstetric care providers by giving
them knowledge and training in health care service.
o It is preferable to plan and deliver the tools and materials required for health
professionals to advance their training on management of neonatal asphyxia.

To Researchers

» To address every problem that this study falls to address and additional follow up

studies need to be conducted.

10. Limitation of the study

During data collecting, recall bias could be developed. Only the government facility was used

to conduct this investigation. Private hospital and health center not included.

29



11. REFERENCE

1. Antonucci R, Porcella A, Pilloni MD. Perinatal asphyxia in the term newborn. Journal of
Pediatric and Neonatal Individualized Medicine (JPNIM). 2014;3(2):e030269-¢.
2. Mir IN, Johnson-Welch SF, Nelson DB, Brown LS, Rosenfeld CR, Chalak LF. Placental

pathology is associated with severity of neonatal encephalopathy and adverse developmental
outcomes following hypothermia. American journal of obstetrics and gynecology. 2015;213(6):849.
el-. e7.

3. Organization WH. Newborns: reducing mortality, 2018. Retrieved2020 Mar 11from
https://www who int/news-room/fact-sheets/detail/newborns-reducing-mortality. 2018.

4, Organization WH. Guidelines on basic newborn resuscitation. 2012.

5. Lincetto O. Birth asphyxia summary of the previous meeting and protocol overview. Geneva:
World Health Organization. 2007:1197-214.

6. Wardlaw T, You D, Hug L, Amouzou A, Newby H. UNICEF Report: enormous progress in child
survival but greater focus on newborns urgently needed. Reproductive health. 2014;11(1):1-4.

7. Gillam-Krakauer M, Gowen Jr CW. Birth asphyxia. 2017.

8. Ohsugi E, Kato R, Hosokawa Y, Oe K. Anesthetic management of cesarean hysterectomy

using intra-aortic balloon occlusion in a patient with Fontan circulation and placenta increta: a case
report. JA Clinical Reports. 2023;9(1):20.

9. Thavarajah H, Flatley C, Kumar S. The relationship between the five minute Apgar score,
mode of birth and neonatal outcomes. The Journal of Maternal-Fetal & Neonatal Medicine.
2018;31(10):1335-41.

10. Haider BA, Bhutta ZA. Birth asphyxia in developing countries: current status and public
health implications. Current problems in pediatric and adolescent health care. 2006;5(36):178-88.
11. Bayih WA, Birhane BM, Belay DM, Ayalew MY, Yitbarek GY, Workie HM, et al. The state of
birth asphyxia in Ethiopia: An umbrella review of systematic review and meta-analysis reports, 2020.
Heliyon. 2021;7(10):e08128.

12. Lemma K, Misker D, Kassa M, Abdulkadir H, Otayto K. Determinants of birth asphyxia among
newborn live births in public hospitals of Gamo and Gofa zones, Southern Ethiopia. BMC pediatrics.
2022;22(1):280.

13. Mersha A, Bante A, Shibiru S. Neonatal mortality and its determinates in public hospitals of
Gamo and Gofa zones, southern Ethiopia: prospective follow up study. BMC pediatrics. 2019;19:1-8.
14. Liu L, Oza S, Hogan D, Chu Y, Perin J, Zhu J, et al. Global, regional, and national causes of
under-5 mortality in 2000-15: an updated systematic analysis with implications for the Sustainable
Development Goals. The Lancet. 2016;388(10063):3027-35.

15. D'Alton ME, Hankins GD, Berkowitz RL, Bienstock J, Ghidini A, Goldsmith J, et al. Neonatal
encephalopathy and neurologic outcome. LIPPINCOTT WILLIAMS & WILKINS 530 WALNUT ST,
PHILADELPHIA, PA 19106-3621 USA; 2014. p. 896-901.

16. Woday Tadesse A, Mekuria Negussie Y, Aychiluhm SB. Neonatal mortality and its associated
factors among neonates admitted at public hospitals, pastoral region, Ethiopia: a health facility
based study. PloS one. 2021;16(3):e0242481.

17. Ayebare E, Hanson C, Nankunda J, Hjelmstedt A, Nantanda R, Jonas W, et al. Factors
associated with birth asphyxia among term singleton births at two referral hospitals in Northern
Uganda: a cross sectional study. BMC Pregnancy and Childbirth. 2022;22(1):767.

18. Lawn JE, Blencowe H, Oza S, You D, Lee AC, Waiswa P, et al. Every Newborn: progress,
priorities, and potential beyond survival. The lancet. 2014;384(9938):189-205.

19. Lawn JE, Cousens SN, Darmstadt GL, Bhutta ZA, Martines J, Paul V, et al. 1 year after The
Lancet Neonatal Survival Series—was the call for action heard? The Lancet. 2006;367(9521):1541-7.
20. Abebe AM, Kassaw MW, Mengistu FA. Assessment of factors affecting the implementation
of integrated management of neonatal and childhood illness for treatment of under five children by

30



health professional in health care facilities in Yifat Cluster in North Shewa Zone, Amhara Region,
Ethiopia. International Journal of Pediatrics. 2019;20109.

21. Ebener S, Guerra-Arias M, Campbell J, Tatem AJ, Moran AC, Amoako Johnson F, et al. The
geography of maternal and newborn health: the state of the art. International journal of health
geographics. 2015;14:1-10.

22. Sharrow D, Hug L, You D, Alkema L, Black R, Cousens S, et al. Global, regional, and national
trends in under-5 mortality between 1990 and 2019 with scenario-based projections until 2030: a
systematic analysis by the UN Inter-agency Group for Child Mortality Estimation. The Lancet Global
Health. 2022;10(2):€195-e206.

23. Mamo SA, Teshome GS, Tesfaye T, Goshu AT. Perinatal asphyxia and associated factors
among neonates admitted to a specialized public hospital in South Central Ethiopia: A retrospective
cross-sectional study. PloS one. 2022;17(1):e0262619.

24, Wayessa Z, Belachew T, Joseph J. Birth asphyxia and associated factors among newborns
delivered in Jimma zone public hospitals, Southwest Ethiopia: a cross-sectional study. Journal of
Midwifery and Reproductive Health. 2018;6(2):1289-95.

25. Aslam HM, Saleem S, Afzal R, Igbal U, Saleem SM, Shaikh MWA, et al. Risk factors of birth
asphyxia. Italian journal of pediatrics. 2014;40(1):1-9.

26. Kali GTJ, Martinez-Biarge M, Van Zyl J, Smith J, Rutherford M. Management of therapeutic
hypothermia for neonatal hypoxic ischaemic encephalopathy in a tertiary centre in South Africa.
Archives of Disease in Childhood-Fetal and Neonatal Edition. 2015;100(6):F519-F23.

27. Selvakumar R, Vasanthamalar C, Deepthy Sll. Incidence, Severity and Early Outcome of
Hypoxic-ischemic Encephalopathy among Newborns Born in a Rural Tertiary Care Centre in Southern
India. International Journal of Scientific Study. 2017;5(8):63-6.

28. Ebenezer E, Londhe V, Rathore S, Benjamin S, Ross B, Jeyaseelan L, et al. Peripartum
interventions resulting in reduced perinatal mortality rates, and birth asphyxia rates, over 18 years in
a tertiary centre in South India: a retrospective study. BJOG: An International Journal of Obstetrics &
Gynaecology. 2019;126:21-6.

29. Banteyerga H. Ethiopia's health extension program: improving health through community
involvement. MEDICC review. 2011;13:46-9.

30. Ugwu GM, Abedi H, Ugwu E. Incidence of birth asphyxia as seen in central hospital and GN
children’s clinic both in Warri Niger Delta of Nigeria: an eight year retrospective review. Global
journal of health science. 2012;4(5):140.

31. Ndombo PK, Ekei QM, Tochie JN, Temgoua MN, Angong FTE, Ntock FN, et al. A cohort
analysis of neonatal hospital mortality rate and predictors of neonatal mortality in a sub-urban
hospital of Cameroon. Italian journal of pediatrics. 2017;43:1-8.

32. Torres-Muioz J, Rojas C, Mendoza-Urbano D, Marin-Cuero D, Orobio S, Echandia C. Factores
de riesgo asociados con el desarrollo de asfixia perinatal en neonatos en el Hospital Universitario del
Valle, Cali, Colombia, 2010-2011. Biomédica. 2017;37:51-6.

33. Gichogo DM. Prevalence of asphyxia, readiness for neonatal resuscitation and associated
factors in Naivasha district hospital: University of Nairobi; 2014.
34, Ibrahim N, Muhye A, Abdulie S. Prevalence of birth asphyxia and associated factors among

neonates delivered in Dilchora Referral Hospital. Dire Dawa, Eastern Ethiopia Clin Mother Child
Health. 2017;14(279):2.

35. Tasew H, Zemicheal M, Teklay G, Mariye T, Ayele E. Risk factors of birth asphyxia among
newborns in public hospitals of Central Zone, Tigray, Ethiopia 2018. BMC research notes. 2018;11:1-
7.

36. Nadeem G, Rehman A, Bashir H. Risk factors associated with birth asphyxia in term
newborns at a tertiary care hospital of Multan, Pakistan. Cureus. 2021;13(10).

31



37. Gebreheat G, Tsegay T, Kiros D, Teame H, Etsay N, Welu G, et al. Prevalence and associated
factors of perinatal asphyxia among neonates in general hospitals of Tigray, Ethiopia, 2018. BioMed
research international. 2018;2018.

38. Wayessa ZJ, Belachew T, Joseph J. Birth asphyxia and associated factors among newborns
delivered in Jimma zone public hospitals, Southwest Ethiopia: A cross-sectional study. Journal of
Midwifery & Reproductive Health. 2018;6(2).

39. Fuka F, Osuagwu UL, Agho K, Gyaneshwar R, Naidu S, Fong J, et al. Factors associated with
macrosomia, hypoglycaemia and low Apgar score among Fijian women with gestational diabetes
mellitus. BMC Pregnancy and Childbirth. 2020;20(1):1-14.

40. Alemu A, Melaku G, Abera GB, Damte A. Prevalence and associated factors of perinatal
asphyxia among newborns in Dilla University referral hospital, Southern Ethiopia—2017. Pediatric
health, medicine and therapeutics. 2019:69-74.

41. Kiyani AN, Khushdil A, Ehsan A. Perinatal factors leading to birth asphyxia among term
newborns in a tertiary care hospital. Iranian journal of pediatrics. 2014;24(5):637.

42. Manandhar SR, Basnet R. Prevalence of perinatal asphyxia in neonates at a tertiary care
hospital: a descriptive cross-sectional study. JNMA: Journal of the Nepal Medical Association.
2019;57(219):287.

43, Mersha A, Shibiru S, Bante A. Meconium-stained liquor and low birth weight increases the
odds of low fifth-minute apgar scores in public health facilities of arba minch town, southern
Ethiopia: a cross-sectional study. Journal of Pediatrics & Neonatal Care. 2020;10(3):86-90.

44, Nayeri F, Shariat M, Dalili H, Adam LB, Mehrjerdi FZ, Shakeri A. Perinatal risk factors for
neonatal asphyxia in Vali-e-Asr hospital, Tehran-Iran. Iranian journal of reproductive medicine.
2012;10(2):137.

45, Svenvik M, Brudin L, Blomberg M. Preterm birth: a prominent risk factor for low Apgar
scores. BioMed research international. 2015;2015.
46. Vickers NJ. Animal communication: when i'm calling you, will you answer too? Current

biology. 2017;27(14):R713-R5.

47. Chiabi A, Nguefack S, Evelyne M, Nodem S, Mbuagbaw L, Mbonda E, et al. Risk factors for
birth asphyxia in an urban health facility in Cameroon. Iranian journal of child neurology.
2013;7(3):46.

48. Siva Saranappa S, Nair CC, Madhu G, Srinivasa S, Manjunath M. Clinical profile and outcome
of perinatal asphyxia in a tertiary care centre. Current Pediatric Research. 2015.

49, Gebremedhin M, Ambaw F, Admassu E, Berhane H. Maternal associated factors of low birth
weight: a hospital based cross-sectional mixed study in Tigray, Northern Ethiopia. BMC pregnancy
and childbirth. 2015;15(1):1-8.

50. Bergen N, Labonté R, Asfaw S, Mamo A. Equity in maternal, newborn and child health:
expanding health services onto rural Ethiopia. Ethiopia: social and political issues Hauppauge, NY:
Nova Publishers. 2019:91-124.

51. Admasu FT, Melese BD, Amare TJ, Zewude EA, Denku CY, Dejenie TA. The magnitude of
neonatal asphyxia and its associated factors among newborns in public hospitals of North Gondar
Zone, Northwest Ethiopia: A cross-sectional study. Plos one. 2022;17(3):e0264816.

52. al. Ae. Prevalence and contributing factors of birth

asphyxia among the neonates delivered at
Nigist Eleni Mohammed memorial teaching
hospital, Southern Ethiopia: a crosssectional

study. 23 December 2019.

32



53. Bayih WA, Tezera TG, Alemu AY, Belay DM, Hailemeskel HS, Ayalew MY. Prevalence and
determinants of asphyxia neonatorum among live births at Debre Tabor General Hospital, North
Central Ethiopia: a cross-sectional study. African health sciences. 2021;21(1):385-96.

54. Federal democratic republic of Ethiopia Ministry of Health BL. Best practice in maternal and
newborn care Maternal Death Surveillance and Response. 2018.
55. LeFevre NM, Krumm E, Cobb WIJ. Labor Dystocia in Nulliparous Patients. American Family

Physician. 2021;103(2):90-6.

56. Ahmed R, Mosa H, Sultan M, Helill SE, Assefa B, Abdu M, et al. Prevalence and risk factors
associated with birth asphyxia among neonates delivered in Ethiopia: a systematic review and meta-
analysis. PLoS One. 2021;16(8):e0255488.

57. Bako B, Barka E, Kullima AA. Prevalence, risk factors, and outcomes of obstructed labor at
the University of Maiduguri Teaching Hospital, Maiduguri, Nigeria. Sahel Medical Journal.
2018;21(3):117.

58. Mulugeta T, Sebsibe G, Fenta FA, Sibhat M. Risk factors of perinatal asphyxia among
newborns delivered at public hospitals in Addis Ababa, Ethiopia: case—control study. Pediatric
health, medicine and therapeutics. 2020:297-306.

59. Sun D, McLeod A, Gandhi S, Malinowski AK, Shehata N. Anemia in pregnancy: a pragmatic
approach. Obstetrical & gynecological survey. 2017;72(12):730-7.

60. Woday A, Muluneh A, St Denis C. Birth asphyxia and its associated factors among newborns
in public hospital, northeast Amhara, Ethiopia. PloS one. 2019;14(12):e0226891.

61. Bayih WA, Yitbarek GY, Aynalem YA, Abate BB, Tesfaw A, Ayalew MY, et al. Prevalence and
associated factors of birth asphyxia among live births at Debre Tabor General Hospital, North Central
Ethiopia. BMC pregnancy and childbirth. 2020;20(1):1-12.

62. Dabalo ML, Animen Bante S, Belay Gela G, Lake Fanta S, Abdisa Sori L, Feyisa Balcha W, et al.
Perinatal asphyxia and its associated factors among live births in the public health facilities of Bahir
Dar City, Northwest Ethiopia, 2021. International Journal of Pediatrics. 2021;2021.

63. Gebregziabher GT, Hadgu FB, Abebe HT. Research Article Prevalence and Associated Factors
of Perinatal Asphyxia in Neonates Admitted to Ayder Comprehensive Specialized Hospital, Northern
Ethiopia: A Cross-Sectional Study. 2020.

64. Amsalu S, Dheresa M, Dessie Y, Eshetu B, Balis B. Birth asphyxia, determinants, and its
management among neonates admitted to NICU in Harari and Dire Dawa Public Hospitals, eastern
Ethiopia. Frontiers in Pediatrics. 2023;10:966630.

65. Prasad P, Shruti S. Antenatal and intrapartum risk factors for perinatal asphyxia: A casecon-
trol study.

66. Wosenu L, Worku AG, Teshome DF, Gelagay AA. Determinants of birth asphyxia among live
birth newborns in University of Gondar referral hospital, northwest Ethiopia: A case-control study.
PloS one. 2018;13(9):e0203763.

67. Jagkaew B. Factors associated with birth asphyxia in Fang Hospital. Mahasarakham Hospital
Journal. 2014;11(2):20-7.

68. Speer CP. Neonatal respiratory distress syndrome: an inflammatory disease? Neonatology.
2011;99(4):316-9.

69. Alamneh YM, Negesse A, Aynalem YA, Shiferaw WS, Gedefew M, Tilahun M, et al. Risk
Factors of Birth Asphyxia among Newborns at Debre Markos Comprehensive Specialized Referral
Hospital, Northwest Ethiopia: Unmatched Case-Control Study. Ethiopian Journal of Health Sciences.
2022;32(3).

70. Fekede T, Fufa A. Determinants of birth asphyxia at public hospitals in llu Aba Bor zone
southwest, Ethiopia: a case control study. Scientific Reports. 2022;12(1):10705.

71. Dashe JS, Bloom SL, Spong CY, Hoffman BL. Williams obstetrics: McGraw Hill Professional;
2018.

33



72. Kaye D. Antenatal and intrapartum risk factors for birth asphyxia among emergency
obstetric referrals in Mulago Hospital, Kampala, Uganda. East African medical journal.
2003;80(3):140-3.

73. Sahib HS. Risk factors of perinatal asphyxia: a study at Al-Diwaniya maternity and children
teaching hospital. Risk. 2015;2(2):50-7.

74. Syamsi EY, Zulala NN, editors. Premature Rupture of Membrane (PROM) Increasing Asphyxia
Neonatorum Risk. International Conference on Health and Medical Sciences (AHMS 2020); 2021:
Atlantis Press.

34



12. ANNEXES

12.1. Annex l. Information sheet for participants
Good morning? / Good afternoon? My name IS ----------------------- | am Deber Berhan
university Asrat Woldeyes health Campus second year master degree pediatric nurse student
a data collector. | am going to ask you some guestions about your history of pregnancy before
you deliver the current child. The information we get from you helps as to recommend to the
concerned body about the improvement of Antenatal, Delivery and Postpartum service. You
were selected to participate in this study just by chance. The following are some general

information about the study.

The objective of the study: The aim of this study will be to assess the magnitude of
neonatal asphyxia and its associated factor among new-born public hospital Wolaita zone
from May 1, 2023 to June 1, 2023.

The benefit of the study: there is no direct short term benefit for participants. However, it
may use the policymakers to evaluate the service and help them to improve newborn and

maternal health services.
Risk of the study: this study has no risk for participant.

Right of the participants: the participation is based on your voluntarism and you are not
obligated to answer any question you do not wish to answer. This interview will take about
25-35 minutes. If you feel discomfort with the interview, please feel free to withdraw from

the interview at any time.

Confidentiality: your name will not be written in this form and will never be used in
connection with any information you tell us. All information given by you will be kept

strictly confidential.

Person to contact: This research project will be reviewed and approved by the institutional
review board of College of Health Science, school of nursing and midwifery, Deber Berhan



University. Aserate Woldeyes Health Campuses. If you have any question you can contact
any of the following individuals (Investigator and Advisors) and you may ask at any the time

you want.

Principal investigator: Name Shewazerf Gizachew Deber Berhan University Aserate
Woldeyes Health Campuses, school of Nursing and midwifery. Cell phone: - 0985338514, E-

mail:

12.2.  Annex-11 English Version Questionnaire

Magnitude of neonatal asphyxia and its associated factor among new-born selected public

hospital Wolaita zone southern Ethiopia.A cross-sectional Study

Identification related information

Data collector’s Name: Signature:
Date

Supervisor’s Name:

Signature

Questionnaire Code No: Hospital

Name




Annex: Data collection

Data will be collected from neonate May 1 to June 30/2023 accordingly. This questioner is
adopted and modified from literatures | used (31, 34, 37, 40). This questioner will have used

for each neonate.

Code of neonate: /

Part | - Socio demographic characteristics of the mother

Code | Variable Category Remark

101 | Age of the mother

103 What is your marital status? | 1. Single

2. Married
3. Divorced
4. Widowed

102 Educational status 1.No formal education
2.Primary
3.Secondary

4.Higher education

103 Where is your residence? 1. Urban
2. Rural

104 Occupation 1.House wife
2.Private
3.Government
4. Merchant
5. Student

6. Other




Part I11: Antenatal related factor

Code Variable Category
201 Parity ______number
202 Gravidity _______innumber
203 Did you visit health facility for | Yes If 'no’ skip to
ANC during your pregnancy | No 206
for this neonate?
205 If Yes how many times didyou | _ times
receive antenatal care during
your time of pregnancy for this
neonate?
206 Did the mother suffer from any of these Complication/illnesses during
pregnancy
Anemia 1.yes
2.No
Preeclampsia/eclampsia 1.yes
2.n0
APH 1.yes
2.n0
Gestational DM 1.yes
2.no

Other specific




Part I1I: Intra partum related factor

Code | Variable Category
301 | Mode of delivery 1.SVD
2.CIS
3. Instrumental
302 Prolonged first stage of labor 1.Yes If 'no' skip
2.No to 304
303 | If yes for g 302, Duration prolonged hrs.
first stage of labor
304 | What was presentation of the fetus 1.Vertex
2.Non-Vertex
Did the mother diagnose any of the following during
labor
305 | Diagnosed for PROM 1.Yes
2.No
306 Obstructed labor 1.Yes
2.No

Part IV Neonatal related factor

Code | Variable Category
401 Sex of new born 1. male
2 .female




402 | Birth weight 1.<2.5kg
2. 2.5kg-4kg
3. >4kg
403 Gestational age at birth (GA) 1.>=28 to <37wk
2.37wk-42wk
3.>42 wk
404 | Did the baby cry 1.yes
2.no
Checklist from the medical records
001 | Hemoglobin count for the current pregnancy? gm/dl
002 | Fetal distress during labor 1.Yes
2.no
003 | APGAR score at five minutes 1.<7
2.>=7

Vi




12.3.  Annex I1l: Training module for data collectors and supervisors

I. Instruction

Procedures to be followed during extract data from the mother.
When to collect data/safe time.
When to start data collection and when to end (total period).

I1. Methods of training

Pass through the instrument or data collection tool with data collectors to point out specific
instructions. Provide an example of a completed instrument for the data collectors. Allow

data collectors to practice with the tool.

Table: training module manual

Data collection | Data collector Training needs Training activities

method Or

instruction

Chart and neonates | BSc observation and | Observation

of mother distribution instruction How to
technique collect data Trainer
How to follow and | observation practice
feel the instrument

vii



12.4. Appendix IV: AR&N AT T OV B @/ ¢4 P h 99y T+ &
ATRIPT RZLEN? NI e PeNZ NCYY RLNCAL 1% ANGT MALPH MS
hgorh BA+E @@t A+E 892 fAh9TT YCHh +99¢ a8 ANAN: PAURT A
nm-ASFU N&F NA ACTHT F2AP AT NOAL @%F NATLNAT Pan®A URST P34
AIAER 1 PTT ACRAPT NG AL 1% AT87L MPERPTFT AMLSPT 10 =

N +hama> L mP em h A +Hma> ML AA +A F4

NACNP PIRG7TM AR/E NA $L£0D MA LT PMAL AST PLUZ DAL ATA%AT dRAAA
AT.@AN+D- ANA ACRIENC £28A= NHU MTF AL ARA+E P+ Mt NAIMY, Y-
NA MG+ A8 AMPAL OO EPF Py nN+AT TFM-:

Pa+t AAT: PHU M9t AAT ASN NTMMOAS UHNR PATHA MALF HY dbhhd PAD-
PALN ANELANE/ AT M AT +LOH 1T PAG 20710 NIINT 1 72023 ANN N1 1
$% 2023 &40 LAY U3 AORIIRTIIR L IPGA\::

PGk mPIR: A+AFLPT PG PARC TH mPI® PATR: A8 N PHMAS. AT PATHT MST
A4 T ATHAARA AT ST AMPT® LFAA:

Pa+k NJT: BU T A+AFL TRI9R ARTT NIF PAD-FR:

P+AFLPTF NF: +ATRH NACNP &PLAIT AL P+MRAZ+ 1M~ AT ACNP ADRARAR
PMLLATTY TITMYII° MmPR ADPADAN RL17P8.9P: RU A ®MLP N25-35 Lo
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LmN8A: NPA PMLe AL °FF N+HATPTT ANAPT NMIFD-9° 1H NPA PML
AM@OMF 197 AT P

IOAMERIF: NTPP NHU $& ALREID AT ACAP NTRY914.7 a5 Mm-9° an/8 IC N+PPH
NN MPEID AL ALMAIR: AIR NACAP PHAM CRZEPT NNP MAMNLPR LUTA

PhA&N ANLANP MY AT +POHIT PA® FPATPFT NMALZF HY NEMN AFESP
N+aZm PUHN UATFA BN

PPT@ ARLRL AE A
N9° -APHCE MHFD-7

°M.e\:- 0985338514

PaR/E Meh, &L 7

P+Ea™/NF YT PAPNT NST

PMmPem- ngo &L $7
P+&MmmLinge 4&CT 7Y

pOMLe ™Mt

1. oA NaeA P+qRA

2. PA+haae

3. NN&A P+aPA



12.5. Appendix V: MeP - AT P&
LU ®MLP PHHIEM MALZF HY aPhnAd PNATHA ARN NTULDOAS. fhdPA URTT P34

@MmMmY AT +PPHTT PAD AT LT NIINT 1 ¢7F 2023 ANN AL 1 ¢7F 2023 &40 PAD-Y
Ui AdR79R79R BUPAA:

Ph&N AT NE:- / REGATPNA Pt

nge

NEA ATE:- P TMUNGR A § ANFTHE mPRPT

tk | mPe AN EHAK
101 | AEmP N7 10-? __ 9oe%
102 | poNF Un? 1. PAINT

2. PINF

3. NA, PR+NF

4.NA%Y LT

103 | p+aDyCH £2BP N1t 102 | 1. PA+TRLF
2.pangan/p o/ 8

3. UA+E 28 P+ T
4. PAES NHNAL




104 | ech® eNé Uiy eym? | 1. PNt ACeNF

2. Pa@YNF At
3. N4 +&9
4.108

5.+

105 | paegyp NFP PF Y27 1. h+mm

2. 1MC

Xi




N&A FATINP &M mA L IC 0+ 0 PH hIA U2 )P

TP AR EHAN
+.4
201 [A7+E ACIHTRA 7 @9 _ (n&a0)
202 | N7+ ABRT ANR? _ (nem0)
203 | ppe-an mA & NFTA AT HPA? 1. AP aANP
2. RATT U9 RATTU9R N U
ML & 20580 4
204 | A7 1R PREA® @AL PR | (NeW0)
RO+ PA?
205 | NACTIHS @%F hah+At UidoF o-Nm NUhIRT P+Z4I1M LIMARPHE Fei
AA?
206 | eppgm ayh 1. AP
2. RATNZIP
NACTIHT %+ PLI°  14% | 1. AP
a0, a0 2. RAINZI®
NACTHS M$F PLIR AREAN 1. AP
2. RAINZI®
NACTIHT @&F e+hA+ PANPC | 1. AP
nAZ 2. RATNZT®
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A&A NN NPAE IC +PPHP U'r M PRPT

mPe anAn
+.4
301 | e mAL Uy 1.NT9YR7Y
2.NATAHAT
3.NaALP ACS
302 Pte-HOD panEang. gom YNC? | 1A P
2. RAINZ9®
303 | pteH 9o ATF AYF INC? _____NAt
304 | gom.p Bavg N F Uy LN &kl d
2.0 9oy Bay, P
305 | 6 AMAL AdsdN 97 INC? | 1. NeT A F
2. N6 PA T M6
306 | ATtPm- NMA L 1HhT N+
@AD AT8Y ARCIRZA?
307 | hge N4t PATACT MY &AN | 1. AP mpA f P
1NC? 2. RATNZIP RAINZI® N
Uy of ¢
30924 4
308 |aMANPAPhUPI NI NLTPA nat

TACTRYNEAANTFNAAT
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309

gomn &P INC? 1. AP
2. RATNZT®

N&A AT P huPA UR 7 P Q. 0PAN+E M PRDF

+& | P EHAK
£HAN
401 | PAEP 23 TR TIM-? 1.07%8
2.
402 | A@ALAEPANLTIOYPUAIDR? 1. <2000
2. 250097-4 0007
3.> 40007
403 NOAL 1H PN L7 1. AP
2. RAINZI®
404 PaRUBT N NeMM P+NAR A A PAPS 1N C ? 1. AP
2. RAINZ9®
405 | N@AE 1H U9 AAPA TN C? 1. AP
2. RAINZ9®
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