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Abstract

Background Neonatal asphyxia is one of preventable causes of neonatal mortality throughout the world. It could
be improved by early detection and control of the underlying causes. However, there was lack of evidence on it

in the study setting. Thus, the aim of this study was to assess the magnitude and predictors of neonatal asphyxia
among newborns at public hospitals of Wolaita Zone in Southern Ethiopia.

Method A facility-based cross-sectional study was done among 330 mothers with neonates in selected public
hospitals. A systematic random sampling technigue 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 associa-

tion between explanatory variables and outcome variable. In multivariable logistic regression, AOR with 95% Cl
was reported, and p <0.05 was used to declare statistically significant variables.

Results The magnitude of neonatal asphyxia was 26.4% with 95% Cl: (21.8, 30.9). In multivariable logistic regres-
sion analysis primiparity (AOR=2.63 95%Cl 1.47, 4.72), low-birth-weight (AOR=3.45 95%Cl 1.33,8.91), preterm birth
(AOR=3.58 95%Cl 1.29, 9.92), and premature rupture of membranes (AOR=5.19 95%CI 2.03, 13.26) were factors
significantly associated with neonatal asphyxia.

Conclusions In this study, the magnitude of neonatal asphyxia was high. From the factors, premature rapture

of the membrane, parity, birth weight of the newborn, and gestational age at birth were significantly associated

with neonatal asphyxia. Attention should be given to early detection and prevention of neonatal asphyxia from com-
plicated labor and delivery.
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Introduction
One of the main causes of early newborn mortality is
birth asphyxia, which is defined as the inability to estab-
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per 1000 full-term babies; however it affects premature
babies more frequent [2].

Globally, most of the neonatal mortality (75%) hap-
pens within the first week of the neonatal period and
About 1 million newborns die within the first 24 h, and
[3]. According to WHO statistics in developing country
every year 120 million infants born, from this 3% develop
birth asphyxia and it is responsible 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 mater-
nal diseases like diabetes mellitus, hypertension, and
pre-eclampsia, which can result in less blood flow. Fetal
circulation is impacted by the effects of maternal hypo-
tension caused on by medications, illnesses, and anes-
thesia [8]. The diagnosis of birth asphyxia is made when
a newborn’s Apgar score is less than seven and scores
between zero and three indicate severe birth asphyxia,
while those between four and seven indicate moderate
birth asphyxia [9].

According to a comprehensive review, the incidence
of asphyxia was 18% in East Africa and 22.52% in Ethio-
pia [10]. Additionally, according to 2019 Ethiopian Mini
Demographic Health Survey (EDHS) report the neona-
tal mortality rate has slightly increased from 29 deaths
per 1,000 live births in the 2016 EDHS report to 30 in
2019 [11], with birth asphyxia accounting for 13.5% of
neonatal mortality cases [12], In developing countries,
it continues to be a serious global clinical problem and
about 29% of early neonatal deaths and 23.3% of all neo-
natal deaths were caused by it [13—-15]. Ethiopia is one
of the nations with the highest neonatal mortality in the
world, with 30 deaths per 1000 live births [16]. 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, a lack of
training in pediatric critical care, and inadequate trans-
portation services [17]. Despite numerous initiatives to
stop and decrease neonatal asphyxia, its prevalence was
rising through time. Assessing the magnitude and iden-
tifying risk factors are important steps in reducing neo-
natal asphyxia related disorders and death. In addition,
the finding from this study provides pertinent informa-
tion for different planning and intervention programs
of hospitals, and health bureaus in the study setting to
reduce the neonatal mortality related to birth asphyxia
Therefore, this study aimed to assess the magnitude and
predictors of neonatal asphyxia in public hospitals of
Wolaita Zone, Southern Ethiopia.
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Methods and materials

Study design, area and period

A facility based cross- sectional study was conducted in
a public hospitals of Wolaita Zone in Southern Ethiopia
from May 1 to June 1, 2023, Which is located 394 km
away from Addis Ababa, the capital city of Ethio-
pia, and 134 km far from Hawassa, the capital of the
Southern Nations Nationalities People’s Regional state.
Wolaita Zone has a total population of 5,385,282. The
primary health coverage of Wolaita zone is provided
according to the zonal health department report there
are eight hospitals, out of this six governmental and
two private hospitals; 69 health centers, and 24 private
medium clinics and 342 health posts.

Populations

The source population were all mothers hav-
ing live birth neonates who delivered at gestational
age > 28 weeks in Wolaita zone, while the study popu-
lation were all mothers having live birth neonates who
delivered at gestational age > 28 weeks in selected pub-
lic hospitals of Wolaita zone during the data collection
period.

Eligibility criteria

We included newborns who delivered at a gestational
age of 28 weeks and above during data collection period,
whereas newborns with a major congenital malforma-
tion, congenital neuromuscular disorders, cardiovascular,
central nervous system and pulmonary congenital disor-
ders were excluded from the study.

Sample size determination and sampling procedure

We calculated sample size by using a single population
proportion formula with the assumptions; the margin
of error (d)=5%, confidence level=95% (Za/,= +1.96),
and the proportion of neonatal asphyxia (p) was 27.1%,
from a previous study conducted in South Gondar zone
in Ethiopia [18]. So, the final calculated sample size with
a 10% non-response rate was 335.

Three public hospitals that provide NICU service were
selected by simple random sampling technique from six
public hospitals in the study area. Based on the monthly
average number of deliveries, the sample were propor-
tionally allocated to selected hospitals, Humbo Primary
Hospital (135), Gesuba Primary Hospital (87) and Bitena
Primary Hospital (113). Then, the study participants were
selected by systematic random sampling technique at
every K interval from each hospital and the first partici-
pant was selected by lottery method, as a starting point
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Fig. 1 Schematic presentation of sampling procedure to assess the magnitude of neonatal asphyxia and its predictors in public hospitals of Wolaita

Zone, Ethiopia 2023

to select study participants from the sampling frame
(Fig. 1).

Study variables

The study’s explanatory variables include mother’s age,
marital status, educational status, place of residency,
occupation, anemia during pregnancy, antenatal care
follow up, diabetes mellitus, preeclampsia/eclampsia,
antepartum hemorrhage, chronic hypertension, gravidity,
parity, premature rapture of membrane, prolonged labor,
obstructed labor, and mode of delivery, birth weight, fetal
distress, gender of neonate and presentation of the fetus.

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
[19-22]. The questionnaire was prepared in English and

translated to Amharic and back to English by a language
expert to check its consistency.

The actual data collection was carried out from May
1 to June 1, 2023, by six trained bachelor degree mid-
wives to record the data and three senior bachelor degree
nurses to supervise the data quality. The data collection
tools have four main parts: Maternal related factors, age,
marital status, ethnicity, religion, residence, and occu-
pational status), antepartum (parity, antepartum hem-
orrhage, co-existing obstetric/medical diseases, and
antenatal visits), intra partum (duration of labor, fetal
presentationmembranes), and neonatal related factors
(asphyxia, gestational age, birth weight, sex, and birth
type) were abstracted using a pre-tested structured ques-
tionnaire from the mothers who gave birth during the
data collection period.

Data quality control assurance
To maintain the data quality, the two-days training
was given to data collectors and supervisors about the
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objective of the study, ethical issues, and data collec-
tion methods. The tool was translated into Ambharic, and
retranslated back to English to check the consistencies.
Pre-test was done on 5% of the sample size in Boditi Pri-
mary Hospital before an actual data collection period to
ensure the questionnaire was clear, error-free, and com-
plete. Based on the results of the pretest, adjustments
were made as needed, and the amended tool was used
for an actual data collection. 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 collec-
tion 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.

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 par-
ticipants, and the result was described in the form of
text, tables, and figures. By using a binary logistic regres-
sion model, bivariable analysis was done 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 cor-
relation 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 insig-
nificant (p=0.431), which indicates that the model was
fitted. Then, in the multivariable logistic regression anal-
ysis, adjusted odds ratio (AOR) with a 95% confidence
interval (CI) was reported, and variables with p<0.05
were declared to be significantly associated with neonatal
asphyxia.

Operational definitions

Neonatal asphyxia

A newborn was considered to have neonatal asphyxia
when its fifth minute APGAR score was less than seven
[23, 24].

Prolonged labor
When duration of first stage of labor exceeds 14 h in mul-
tipara mothers and 20 h in primipara and second stage of
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labor 4 h and above in primipara mothers and 13 h and
above in multipara [25].

Obstructed labor

Considered when the presenting part of the fetus could
not progress into the birth canal, despite strong uterine
contractions [26].

Premature rupture of membranes
Rupture of the membrane of the amniotic sac and cho-
rion occurred before the onset of labor [27].

Gestational age

Is measured in weeks, from the first day of the woman’s
last menstrual cycle to the date of birth. Infants born
before 37 weeks are considered as preterm, infants born
37 to 42 weeks was considered as term, Infants born after
42 weeks are considered as post term [28].

Results

Socio-demographic characteristics of the participants

In this study a total of 330 mothers of newborn were par-
ticipated, with a response rate of 98.5%. The mean age of
the respondents was 25.94 years with a standard devia-
tion 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. 236 (72.1%)
of study participants completed secondary school or
above (Table 1).

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 vis-
its. 209(63,3%) of respondents were multiparous and
270 (81.8%) of respondents gave birth at a term gesta-
tional age. About 30(9.1%) of mothers were anemic and
13(3.9%) have a preeclampsia/eclampsia. 10(3%) of moth-
ers have antepartum hemorrhage and 3(0.9%) of respond-
ents have gestational diabetes mellitus (Table 2).

Intrapartum related factors

In this study, 271(82.1%) of mothers were gave birth by
spontaneous vaginal delivery, and 43(13%) of moth-
ers had a prolonged labor, 294(89.1%) of newborn were
delivered by vertex presentation, and 24(7.3%) of moth-
ers were diagnosed for Premature rapture of membranes
and only 6(1.8%) of mothers have an obstructed Labour
(Table 3).



Gizachew et al. BMC Pediatrics (2024) 24:142

Table 1 Socio-demographic characteristics of study participants
at public hospitals of Wolaita zone in southern Ethiopia, 2023.
(n=330)

Variable Response Frequency (n) Percent (%)
Age in years <19 27 8.2
20-24 122 37
25-29 103 312
30-34 44 133
35 and above 34 10.3
Educational status No formal education 6 1.8
Primary school 86 26.1
Secondary school 202 61.2
College and above 36 109
Occupation Government 38 11.5
employee
Private 35 10.6
Merchant 34 10.3
Housewife 207 62.7
Student 16 4.8
Residence Urban 152 46.1
Rural 178 539
Marital status Single 9 2.7
Married 304 92.1
Divorced 9 2.7
Widowed 8 24

Table 2 Antenatal Related Factors among the Participants in
Wolaita Zone southern Ethiopia 2023 (n=330)

Variables Response Frequency (n) Percent (%)
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 84 255
>4 visits 246 745
Gravida Primigravida 87 264
Multigravida 243 736
Gestational age at birth ~ Preterm 36 10.9
Term 270 81.8
Post-term 24 7.3
Have anemia Yes 30 9.1
No 300 909
Preeclampsia/eclampsia  Yes 13 93
No 317 96.1
APH Yes 10 3
No 320 97
Gestational DM Yes 3 09
No 327 99.1

Key: APH Antepartum hemorrhage, DM Diabetes mellitus, ANC Antenatal care
visits
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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, while 73(22.1%) of newborns have
a fetal distress during delivery and 264(80) of newborn
were crying during delivery (Table 4).

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 (Fig. 2).

Factors associated with neonatal asphyxia

In the bivariable logistic regression analysis, place of
residence, parity, birth weight of the newborn, prema-
ture rapture of the membrane, gestational age at birth,
maternal anemia, and sex of the newborns were iden-
tified as a candidate variable for multivariable analysis.
However, after controlling for possible confounding
factors on the multivariable logistic regression analysis,
parity, birth weight of the newborn, premature rapture
of the membrane, and gestational age at birth were fac-
tors 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%CI 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 to asphyxiated at birth as compared to those neo-
nates born to mothers with no premature rupture of
membranes (AOR=5.19 95%CI 2.03, 13.26) (Table 5).

Discussion

This study aimed to determine the magnitude of neona-
tal asphyxia and its associated factors among newborns
at the public hospital in Wolaita Zone, Southern Ethio-
pia. The finding revealed that, the magnitude of neo-
natal 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.
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Table 3 Intrapartum Related Factors among the Participants in Wolaita Zone southern Ethiopia 2023 (n=330)

Variables Response

Frequency (n) Percent (%)

Mode of delivery
Cesarean section
Instrumental
Prolonged first stage of Labour Yes
No
Presentation of the fetus Cephalic
Non-cephalic
Diagnosed for PROM Yes
No
Obstructed labor Yes
No

Spontaneous vaginal

271 82.1
54 164
5 1.5
43 13
287 87
294 89.1
36 109
24 73
306 92.7
6 1.8
324 98.2

Key: PROM Premature rapture of membranes

Table 4 Newborn related factors among live birth who delivered
at public hospitals of Wolaita Zone southern Ethiopia 2023
(n=330)

Variables Response Frequency (n) Percent (%)
Sex of the newborn ~ Male 153 464
Female 173 524
Birth Weight Low-birth weight 44 133
Normal 262 794
Macrosomia 24 73
Fetal distress at birth ~ Yes 73 221
No 257 779
Key: Kg Kilograms
Neonatal Asphyxia

= Asphyxiated

= Not asphyxiated

Fig. 2 Neonatal Asphyxia among live births at public hospitals
of Wolaita zone southern Ethiopia, 2023

The magnitude of neonatal asphyxia in this study
setting was consistent with the finding of studies con-
ducted in public hospitals of North Gondar Zone,
Northwest Ethiopia (27.1%) [18], northeast Ambhara,
Ethiopia (22.6%) [29], in Tigray (22.1%) [19] and in
Debre Tabor General Hospital, North Central Ethiopia
(28.35%) [30].

However, this finding was lower than the result of
studies done in Dilla Referral Hospital in Southern
Ethiopia (32.8%) [20], Jimma zone public hospitals,
Southwest Ethiopia (47.5%) [31] and in Iran (58.8%)
[32]. This variation might be due to differences in sam-
ple size, study setting, and most crucially difference in
case definition, since the done in Iran used additional
laboratory-based results as diagnostic criteria for new-
born asphyxia whereas our study only used the fifth
minute APGAR score.

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%) [33], Ayder Com-
prehensive Specialized Hospital, Northern Ethiopia
(18%) [34] and in Harari and Dire Dawa Public Hos-
pitals, eastern Ethiopia (20.8%) [35]. This discrepancy
might be due to differences in sample size and study
setting.

In this study, the odds of neonatal asphyxia were
higher among neonates born to Primiparous mothers
than neonates born to multiparous mothers. This find-
ing is consistent with the result of studies conducted in
Pakistan, Nigeria, and Tigray in Ethiopia [36, 37]. 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, obstructed
labor, and longer time to negotiate with the pelvic brim
and may fail to progress in labor, resulting in the deliv-
ery of an asphyxiated neonate.

The odds of neonatal asphyxia were higher among
low-birth-weight neonates than neonates with a nor-
mal birth weight. These finding was supported by the
results of studies conducted in Jimma zone southwest
Ethiopia [38], North Gondar Zone, Northwest Ethiopia
[18], General hospitals in Gondar [38] and Iran [39].
This similarity might be due to the reason that many
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Table 5 Factors associated with neonatal asphyxia among live births at public hospitals of Wolaita zone southern Ethiopia, 2023

(n=330)
Variables Neonatal Asphyxia COR (95% CI) AOR (95% Cl) p-value
Yes (n=87) No (n=243)

Place of residence
Rural 62 116 2.71(1.60, 4.60) 1.59(0.86, 2.94) 0.139
Urban 25 127 1.00 1.00

Parity
Primiparous 50 71 3.27(1.97,543) 2.63(1.47,4.72)° 0.001
Multiparous 37 172 1.00 1.00

Birth weight of the newborn
<2.5kg 27 17 6.90 (3.49, 13.65) 3.45(1.33,8.91)° 0.011
25to04kg 49 213 1.00 1.0
>4 kg 1 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 (040, 5.30) 0.558

Premature rupture of the membrane
Yes 14 10 446 (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

Key: AOR Adjusted odds ratio, COR Crude odds ratio, C/ Confidence interval
@ Shows significance

low birth weight newborns were preterm, they may
have pulmonary immaturity and inadequate respiratory
muscle strength and have breathing problems [40].

Furthermore, the odds of neonatal asphyxia were
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 Spe-
cialized Referral Hospital, Northwest Ethiopia [41], Ilu
Aba Bor zone southwest, Ethiopia [42] and Bahir Dar
City, Northwest Ethiopia [33]. The possible reason may
be related to effects of preterm delivery, such as respira-
tory 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 necrotiz-
ing enterocolitis [43].

In addition, neonates born to mothers with premature
rupture of membranes were more likely to asphyxiated
at birth as compared to those neonates born to moth-
ers with no premature rupture of membranes. This find-
ing was consistent with the result of studies conducted

in public hospitals of North Gondar Zone, Northwest
Ethiopia [18], Mulago Hospital, Uganda [44], Saudi Ara-
bia [45] and Urban Health Facility in Cameroon [46]. The
possible reason might be due to oligohydramnios, the
presenting part of the fetus presses on the umbilical cord
and leads to umbilical cord compression, and obstruction
of blood flow that carries maternal oxygen to the baby
and causes birth asphyxia [47].

Limitation of the study

The limitation of this study is that in our study we didn’t
used laboratory-based results as diagnostic criteria for
newborn asphyxia, in addition to this, cause and effect
relationship between outcome and factors was not iden-
tified because of the nature of the cross-sectional study
design.

Conclusions

In this study area, the magnitude of neonatal asphyxia
was high. The finding also identified that, from the fac-
tors parity, birth weight of the newborn, premature
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rapture of the membrane, and gestational age at birth
were significantly associated factors with increased odds
of neonatal asphyxia.

Recommendations
Based on the findings of this study, the following recom-
mendations were given:

To health professionals

v Health care personnel, particularly those in labor
and delivery wards, must pay more attention to com-
plicated labors to foresee and prevent birth asphyxia,
they also needed to strengthen their efforts to avoid
complication during labor and delivery.

To zonal health bureau

v The zonal health bureau should set up training ser-
vices in neonatal asphyxia prevention.

v 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

v Additional follow up studies need to be conducted
to address points that this study fails.
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