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Abstract

Background: Birth asphyxia accounted for nearly 50% of neonatal mortality in Sub-Saharan African countries. This
scenario has been worst in Ethiopia where every two out of three deaths attributed to birth asphyxia. Moreover, stud-
ies conducted in Ethiopia were highly variable and inconclusive to estimate the pooled prevalence and determinants
of perinatal birth asphyxia among preterm babies.

Objective: This study aimed to estimate the pooled prevalence of birth asphyxia and its determinants among pre-
term newborns in Ethiopia.

Methods: The protocol for this review is registered at PROSPERO with registration number CRD42020158224. A
comprehensive online databases (PubMed, HINARI, Scopus, EMBASE, Science direct, and Cochrane library database),
Google Scholar, African Journals online, other gray and online repository accessed studies will be searched using
different search engines. In addition, maternity and infant care databases uploaded at Ethiopian Health Develop-
ment Journal and Ethiopian Journal of Health Sciences will be searched until 30 June 2020. Newcastle-Ottawa Quality
Assessment Scale (NOS) will be used for critical appraisal of studies. Three reviewers will screen all retrieved articles,
conduct data extraction, and then critically appraise all identified studies. All identified observational studies reporting
the prevalence of birth asphyxia and associated factors among neonates in Ethiopia will be considered. The analysis
of data will be done using STATA 11.0. We will demonstrate pooled estimates and determinants of birth asphyxia with
effect size and 95% confidence interval. Heterogeneity among the included studies will be assessed through the
Cochrane Q test statistics and I test. Publication bias will be checked using funnel plot and Egger’s test. Finally, statis-
tical significance level will be declared at a p value of less than 0.05.

Discussion: The result from this systematic review will inform and guide health policy planners to invest limited
resources on maternal and neonatal health. Furthermore, it will be a stimulus for future cumulative meta-analysis
researchers in developing nations.
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Background
The World Health Organization (WHO) defines
*Correspondence: abaywoday@yahoo.com; abaywoday@yahoo.com birth asphyxia as failure to initiate and sustain nor-
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mal breathing at the first and fifth minute of birth [1].
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Although more than two-thirds of newborn deaths
are preventable, most of the neonatal deaths occur at
home, uncounted, and invisible to national and regional
policies and programs [2]. The prevalence of birth
asphyxia varies across the globe and African countries
contribute nearly 50% of the total magnitude of birth
asphyxia [3-6]. Similarly, in Sub-Saharan countries, the
prevalence of birth asphyxia is still unacceptably high
which ranges from 21.3 to 56.9% [4, 7—11]. In Ethiopia,
the magnitude of birth asphyxia varies between 3.1%
and 56.9% in Ethiopia [10-13].

Globally, 2.5 million children and more than a million
African babies are estimated to die in the first month of
life, annually [14]. Worldwide, 25% of all neonatal deaths
are attributed to birth asphyxia [15]. In Ethiopia, two-
thirds of neonatal deaths are attributed to birth asphyxia
[16]. Furthermore, birth asphyxia is the first cause of neo-
natal deaths (31.6%) followed by prematurity (21.8%) and
sepsis (18.5%) in developing countries, like Ethiopia [17].

Studies conducted across the globe have identified
factors associated with birth asphyxia. These include
antepartum risk factors (i.e., maternal age, maternal
education, pre-eclampsia, primi-gravidity) intrapartum
risk factors (i.e., prolonged labor, premature rupture of
membrane, non-cephalic presentation, mode of delivery,
and maternal fever), and fetal risk factors (i.e., pre-term
babies, fetal distress, and baby weight) [18-22].

Globally and regionally, various strategies and inter-
ventions have been implemented to decline neonatal
mortality rates because of birth asphyxia [14, 15, 23].
For instance, one of the main objective in the Sustain-
able Development Goals of 2030 (SDG-3) is to reduce
the neonatal mortality rate below 12 deaths per 1000
live births [24]. Similarly, Ethiopia has made remarkable
progress in achieving many of the national child health
indicators [25] and it has designed the National Child
Survival Strategy to reduce child mortality [26]. How-
ever, the burden of birth asphyxia is still unacceptably
high in the country. There was a single review study con-
ducted in Central Africa to estimate the pooled preva-
lence of perinatal birth asphyxia among newborns babies
[27]. However, this study does not separately assess the
current situation of Ethiopia regarding birth asphyxia
among preterm babies. Furthermore, the previous stud-
ies conducted in different parts of Ethiopia were highly
inconsistence and inconclusive. Moreover, none of these
studies has shown the pooled estimates of birth asphyxia
and its determinants that will help the policy mak-
ers to develop appropriate preventive mechanisms for
the country. Thus, central aim of this systematic review
and meta-analysis is to have pooled estimate of birth
asphyxia and its determinants among preterm newborns
in Ethiopia.
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Objective

General objective

To estimate the pooled prevalence and associated factors
of birth asphyxia among preterm newborns in Ethiopia.

Specific objectives

+ To determine the pooled prevalence of birth asphyxia
among preterm newborns in Ethiopia

+ To identify pooled effect size for determinants of
birth asphyxia among preterm newborns in Ethiopia.

Research questions

1. What is the estimated pooled prevalence of birth
asphyxia among preterm newborns in Ethiopia?

2. What are the determinants of birth asphyxia among
preterm newborns in Ethiopia?

Methods and materials
Search strategy
The protocol for this review was registered at PROS-
PERO with registration number CRD42020158224
[https://www.crd.york.ac.uk/prospero/#recordDetails].
We will apply the Preferred Reporting Items for System-
atic review and Meta-analyses (PRISMA-2009) diagram
to show the screening process of the included studies and
(PRISMA-P 2015) (Additional file 1) [28] statement to
present the findings of the study. Different Online data-
bases (PubMed, HINARI, Scopus, EMBASE, Science
direct, Cochrane library database, and African Journals
online), and other gray literatures like Google Scholar
and extended referencing of already searched articles will
be used to search articles on birth asphyxia. Searching
terms were developed based on the formulated research
questions during protocol development. We have devel-
oped different Boolean operators to have comprehensive
database searches on birth asphyxia. Thus, the interna-
tional online electronic database repositories include;
“perinatal asphyxia” OR “birth asphyxia,” OR “breath-
ing difficulty at birth,” OR “neonatal asphyxia,” OR “low
APGAR score,;” OR “hypoxic-ischemic encephalopathy”
OR “Neonatal Encephalopathy” AND “determinants” OR
“predictors,” OR “risk factors,” OR associated factors,” OR
causes,” AND “newborn,” OR neonate,; AND “Ethiopia”
(Additional file 2).

Moreover, we will utilize snowballing to screen the
references of identified articles for potentially relevant
studies. Furthermore, studies identified by our database
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searching strategy will be retrieved and managed using
Endnote X8 (Thomson Reuters, Philadelphia, PA, USA)
software.

Eligibility criteria
Inclusion criteria

Setting/context ‘This review will include studies con-
ducted in Ethiopia.

Population The review will include studies involv-
ing newborns (preterm, near-term, term, and post-term
newborns) immediately after birth (1-5 min of birth) and
the babies who were born after 28 weeks of completed
gestations (after the age of viability).

Study design All observational studies (i.e., cross-sec-
tional, case-control, and cohort) that have reported the
prevalence of birth asphyxia and its determinants among
newborns.

Language Studies reported in the English language will
be considered.

Publication year No restriction on year of publication.

Exclusion criteria

We will exclude studies published in languages other
than English. In addition, we will exclude studies other
than observational studies like, case reports, conference
reports, national survey reports, and expert opinions
that have not precisely measured both the prevalence
and the determinants of birth asphyxia among preterm
newborns.

Outcome measurement

This systematic review and meta-analysis had two main
outcomes. The first outcome was the prevalence of
birth asphyxia among the neonates. In this study, birth
asphyxia was defined as newborn with Apgar score less
than 7 at the 1st or 5th minutes of birth. The pooled
prevalence was calculated by dividing the number of neo-
nates with birth asphyxia to the total number of neonates
who have been included in the study (total sample size)
multiplied by 100. The second outcome of the study was
to identify maternal and neonatal factors associated with
birth asphyxia that was determined in the form of pooled
odds ratio. Moreover, the outcomes of this study were
to focus on single studies estimating the prevalence and
associated factors of birth asphyxia among live newborns
in Ethiopia.
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Selection of studies
Two authors (AWT and GBW) will review the studies
based on inclusion and exclusion criteria. The review will
follow two stages. In the first stage, reviewers will assess
both the titles and abstracts of the studies identified
from the search. In the second stage, full-text screening
will done to screen the full texts selected in the previ-
ous stage. The extended reference searching of included
studies will be considered for those articles not acces-
sible using online databases. If the articles are not open
access, we will contact the corresponding author at least
for three times. If the authors are not willing to provide
the full text, we will exclude that specific article.

We will provide reason for exclusion for all excluded
studies in the PRISMA-2009 flow diagram. Finally, we
will prepare a final list of articles for data extraction

Data extraction

Three authors (AWT, SBA, and GBW) will indepen-
dently extract all necessary data using a standardized
data extraction format (Additional file 3). We will pre-
test the data extraction form on three studies of each
type, to ensure that it adequately facilitates the collection
of all necessary data required for an effective system-
atic review and meta-analysis. Discrepancies between
data extractors will be discussed to reach consensus. If
a consensus cannot be reached, the authors will consult
a third reviewer (KUM). For each included articles, we
will record the first author’s last name, year of publica-
tion, the setting where the study was conducted, study
design, study period, sample size, the response rate, the
population, outcome definition, comparison groups, and
the effect estimate.

Quality assessments

Four authors (AW'T, SB, KU, and GB) will indepen-
dently conduct quality assessment of included studies.
Newcastle-Ottawa Quality Assessment Scale (NOS)
for observational studies (i.e. cross-sectional, case-
control, and cohort) was employed [29, 30] will be used
to assess the quality of a study and to determine the
extent to which a study addressed the possibility of bias
in its design, conduct, and analysis (Additional file 4).
In customising the scale to fit this study, we will took
into account the study sampling methods and similari-
ties between the study groups regarding adjustment
for confounding factors, the ascertainment of expo-
sure and outcomes, and study design. The abstracting
tool will include different questions based on the study
designs. The four investigators independently will per-
form the quality assessment while abstracting the data
for the meta-analysis. The quality scores of the four
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abstractors will be averaged. Finally, the studies with
NOS score of six and more were will be considered as
a “good” quality study (low risk) while studies scored
less than six will be considered as a “poor” quality study
(high risk) [30].

Data synthesis and analysis

The extracted data will be entered into a Microsoft Excel
Database and then imported into STATA version 14.0
(Stata Corp. LLC, TX, USA) software with packages of
meta-analysis for further analysis. The researchers will
perform a narrative description of the study popula-
tion, the characteristics of included studies, number
of included studies, number of participants from the
included studies, the risk factors identified, and the cause
for birth asphyxia as well as the outcome characteristics.
We will use PRISMA-2009 flow diagram to show the
screening stage of included and reason for excluded stud-
ies. We will present the descriptive sections using texts,
tables, and figures to summarize the selected studies and
results.

The pooled prevalence of birth asphyxia in Ethiopia
will be demonstrated. We will use fixed effect model
if the studies have similar methodology, same popula-
tion, and study design. If not, we will utilize the random
effect model [31] to handle heterogeneity between stud-
ies. Then, the “metaprop” command with random-effects
models at 95% confidence intervals will be used to esti-
mate the pooled prevalence of birth asphyxia at national
level [32]. The Freeman Tuckey variant of the arcsine
square root transformation of proportions will be fitted
to avoid variance instability when handling proportions
close to one [33]. We will assess heterogeneity by using
chi-squared test on Cochran’s Q statistic with a 5% level
of statistical significance [26] and I* statistic test [34],
assuming that * value of 25%, 50%, and 75% being rep-
resentative of low, moderate, and high heterogeneity,
respectively [34]. If the heterogeneity is significant (F* >
75%), then, we will conduct subgroup analyses and meta-
regression to investigate sources of heterogeneity.

Publication bias will be examined by the visual inspec-
tion of funnel plots [35] and Egger’s test [36]. A p value
< 0.10 will be considered indicative of statistically signifi-
cant publication bias. Thus, if there is evidence of publi-
cation bias, we will use Duval and Tweedie’s trim-and-fill
method [37].

For factors associated with birth asphyxia, two-by-two
tables will be constructed (if possible), the odds ratio
with 95% confidence interval will be calculated. Then, the
statistically significance level will be declared at a p value
less than 0.05. However, if the meta-analysis is not pos-
sible, we will conduct narrative synthesis.
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Subgroup and sensitivity analyses

Sub-group analysis will be performed based on sample
size, regions, year of publication, and quality of studies.
Finally, to conduct sensitivity analysis, we will assess
the stability or robustness of the pooled estimates to
outliers and the impact of individual studies [37].

Discussion

This review will provide a detailed summary of the
evidence on the prevalence and determinants of birth
asphyxia among preterm newborns in Ethiopia. This
review will be the first evidence on the prevalence of
birth asphyxia among Ethiopian preterm babies. The
findings of this review will fill scarce of evidence to
understand the prevalence and determinants of birth
asphyxia among preterm babies in the country. Thus,
the results from this review will inform health policy
planners and researchers to have up-to-date infor-
mation that will help them to develop appropriate
action points to reduce burden of birth asphyxia in the
country.

Dissemination of results

The results of this systematic review and meta-analysis
will be published in a peer-reviewed journal and pre-
sented at national and international research conferences.

Abbreviations

EDHS: Ethiopian Demographic and Health Survey; LMICs: Low- and middle-
income countries; MeSH: Medical Subject Headings; NOS: Newcastle Ottawa
Quality Assessment Scale; PRISMA: Preferred Reporting Items for Systematic
Review and Meta-Analysis; WHO: World Health Organization.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/513643-022-01905-8.

Additional file 1. PRISMA-P 2015 checklist.
Additional file 2. PubMed search string.
Additional file 3. Articles screening checklist.

Additional file 4. Adapted Newcastle-Ottawa. Quality Assessment Scale
(NOS)

Acknowledgements

We would like to thank Samara University librarian and ICT complex staff for
availing an uninterrupted internet connection. We also acknowledge PROS-
PERO for registration of this protocol.

Authors’ contributions

AWT, MD, SB, and KU have conceived the title, wrote the significance of the
study, generated the research questions, and wrote the "Methods” section.
GB and MD have prepared the Additional files 1, 2, and 3 attached at the end
of the protocol as additional files. The authors read and approved the final
manuscript.


https://doi.org/10.1186/s13643-022-01905-8
https://doi.org/10.1186/s13643-022-01905-8

Tadesse et al. Systematic Reviews (2022) 11:30

Funding
No fund was offered to conduct this study.

Availability of data and materials

All materials and data related to this article are included in the main docu-
ment of the manuscript. However, if anyone has interested to have raw data,
he/she can contact the corresponding author.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

' College of Medicine and Health Sciences, Samara University, Samara, Afar
Region, Ethiopia. 2Dream Science and Technology College, Dessie, Ethiopia.
3Armauer Hansen Research Institute, Addis Ababa, Ethiopia. “Amref Health
Africa, Addis Ababa, Ethiopia. *Western Sydney University, Sydney, Australia.
®College of Medicine and Health Sciences, Wollo University, Dessie, Amhara
Region, Ethiopia.

Received: 20 May 2020 Accepted: 10 February 2022
Published online: 19 February 2022

References

1. WHO. Recommended definitions, terminology and format for statisti-
cal tables related to the perinatal period and use of a new certificate
for cause of perinatal deaths: modifications recommended by FIGO as
Amended October 14,1976. Acta Obstet Oynecol Scand. 1977,56:247-53.

2. Joy Lawn PM, Cousens S. Africa’s newborns—counting them and making
them count. Opportunities for Africa’s Newborns. 2010.

3. Halloran DR, McClure E, Chakraborty H, Chomba E, Wright LL, Carlo
WA. Birth asphyxia survivors in a developing country. J Perinatol.
2009;29(3):243-9.

4. Ibrahim Aliyu TOL, Onankpa B. Prevalence and outcome of perinatal
asphyxia: Our experience in a semi-urban setting. Trop J Med Res.
2017;20:161-5.

5. llah B, Aminu M, Musa A, Adelakun M, Adeniji A, Kolawole T. Prevalence
and Risk Factors for Perinatal Asphyxia as Seen at a Specialist Hospital in
Gusau, Nigeria. Sub-Saharan African J Med. 2015;2(2):64.

6. Mukhtar-Yola M, Audu LI, Olaniyan O, Akinbi HT, Dawodu A, Donovan EF.
Decreasing birth asphyxia: utility of statistical process control in a low-
resource setting. BMJ Open Qual. 2018;7(3):2000231.

7. Ersdal HL, Mduma E, Svensen E, Perlman J. Birth asphyxia: a major cause
of early neonatal mortality in a Tanzanian rural hospital. Pediatrics.
2012;129(5):e1238-43.

8. Mah ME, Chiabi A, Tchokoteu PF, Nguefack S, Bogne JB, Siyou H, Soh FF,
Mbonda E, Tchokoteu PF. Neonatal mortality in a referral hospital in Cam-
eroon over a seven year period: trends, associated factors and causes. Afr
Health Sci. 2014;14(3):517-25.

9. Gebreheat G, Tsegay T, Kiros D, Teame H, Etsay N, Welu G, Abraha D.
Prevalence and associated factors of perinatal asphyxia among neonates
in general hospitals of Tigray, Ethiopia, 2018. BioMed Res Int. 2018;2018.

10. Solayman M, Hoque S, Akber T, Islam MI, Islam MA. Prevalence of perina-
tal asphyxia with evaluation of associated risk factors in a rural tertiary
level hospital. KYAMC J. 2017;8(1):43-8.

11. 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):20226891.

12. Roba AA, Diro DH. Morbidities, rate and time trends of neonatal mortality
in Dilchora Referral Hospital, Dire Dawa, Ethiopia, 2012-2017. Austin Med
Sci. 2017;2(2):1019.

Page 5 of 5

13. Ibrahim NA, Muhye A, Abdulie S. Prevalence of birth asphyxia and associ-
ated factors among neonates delivered in Dilchora Referral Hospital. Dire
Dawa, Eastern Ethiopia. Clin Mother Child Health. 2017;14(279):2.

14. Newborns: reducing mortality [https://www.who.int/news-room/fact-
sheets/detail/newborns-reducing-mortality]

15. World Health Organization. Guidelines on basic newborn resuscitation,
2012.

16. Hayelom Gebrekirstos Mengesha aBWS. Cause of neonatal deaths
in Northern Ethiopia: a prospective cohort study. BMC Public Health.
2017;17(62):1-8.

17. UNICEF. Maternal and Newborn Health Disparities in Ethiopia. COUNTRY
PROFILE, ETHIOPIA, 2015.

18. Aslam HM, Saleem S, Afzal R, Igbal U, Saleem SM, Shaikh MW, et al. Risk
factors of birth asphyxia. Ital J Pediatr. 2014;40:94.

19. FarhanaTabassum AR, Ariff S, Soofi S, Bhutta ZA. Risk factors associated
with birth asphyxia in rural district Matiari, Pakistan: a case control studly.
International Journal of. Clin Med. 2014;5:1430-41.

20. de Souza NLdS ALS, de Franga DF, de Oliveira SIM, Aratjo AKC, Dantas
DNA. Risk factors for perinatal asphyxia in newborns delivered at term.
Open J Nurs. 2016;6:558-64.

21. 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 Res Notes. 2018;11(1):496.

22. Chiabi A, Nguefack S, Mah E, Nodem S, Mbuagbaw L, Mbonda E, et al.
Risk factors for birth asphyxia in an urban health facility in cameroon. Iran
J Child Neurol. 2013;7(3):46-54.

23. WHO.WHO recommendations on interventions to improve preterm birth
outcome. France, 2015.

24. UN. Transforming our world: the 2030 Agenda for Sustainable Develop-
ment. http://www.unorg/sustainabledevelopment/health/ 2015.

25. FMOoFED [Ethiopial. Assessing progress towards the Millenium Develop-
ment Goals. Addis Ababa: Ethiopia MDGs report; 2012.

26. FMOH [Ethiopia]. National Newborn and Child Survival Strategy Docu-
ment Brief Summary 2015/16-2019/20. Addis Ababa, 2015.

27. WorkinehY, Semachew A, Ayalew E, Animaw W, Tirfie M, Birhanu M.
Prevalence of perinatal asphyxia in East and Central Africa: systematic
review and meta-analysis. Heliyon. 2020;6(4).e03793.

28. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items
for systematic reviews and meta-analyses: the PRISMA statement. Bmj.
2009;339:b2535.

29. Wells G, Shea B, O'Connell D, Peterson J, Welch V, Losos M, et al. The New-
castle Ottawa Scale (NOS) for assessing the quality of nonrandomized
studies in meta-analyses; 2011.

30. McPheeters ML, Kripalani S, Peterson NB, Idowu RT, Jerome RN, Potter SA,
et al. Quality improvement interventions to address health disparities:
closing the quality gap-revisiting the state of the science. In: Database of
Abstracts of Reviews of Effects (DARE): Quality-assessed Reviews: Centre
for Reviews and Dissemination (UK); 2012.

31. DerSimonian R, Laird N. Meta-analysis in clinical trials. Control Clin Trials.
1986;7(3):177-88.

32. Berkey CS, Hoaglin DC, Mosteller F, Colditz GA. A random-effects regres-
sion model for meta-analysis. Stat Med. 1995;14(4):395-411.

33. Nyaga VN, Arbyn M, Aerts M. Metaprop: a Stata command to perform
meta-analysis of binomial data. Archives of Public Health. 2014 ;72(1):1-0.

34. Higgins JP, Thompson SG. Quantifying heterogeneity in a meta-analysis.
Stat Med. 2002;21(11):1539-58.

35. LiuJL. The role of the funnel plot in detecting publication and related
biases in meta-analysis. Evid-based Dentist. 2011;12(4):121-2.

36. Egger M, Davey Smith G, Schneider M, Minder C. Bias in meta-analysis
detected by a simple, graphical test. Bmj. 1997;315(7109):629-34.

37. Duval S, Tweedie R. Trim and fill: a simple funnel-plot-based method of
testing and adjusting for publication bias in meta-analysis. Biometrics.
2000;56(2):455-63.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://www.who.int/news-room/fact-sheets/detail/newborns-reducing-mortality
https://www.who.int/news-room/fact-sheets/detail/newborns-reducing-mortality
http://www.unorg/sustainabledevelopment/health/

	Determinants of birth asphyxia among preterm newborns in Ethiopia: a systematic review and meta-analysis of observational studies protocol
	Abstract 
	Background: 
	Objective: 
	Methods: 
	Discussion: 

	Background
	Objective
	General objective
	Specific objectives

	Research questions
	Methods and materials
	Search strategy
	Eligibility criteria
	Inclusion criteria
	Exclusion criteria

	Outcome measurement
	Selection of studies
	Data extraction
	Quality assessments
	Data synthesis and analysis
	Subgroup and sensitivity analyses

	Discussion
	Dissemination of results

	Acknowledgements
	References


