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ABSTRACT

Introduction Preterm birth (PTB) complications are

the leading cause of death among neonates globally.

The reduction in neonatal mortality is not remarkable in
Ethiopia. Therefore, this review will assess the magnitude
and associated factors of PTB in Ethiopia.

Methods and analysis The Preferred Reporting Items for
Systematic Reviews and Meta-Analyses guideline will be
followed during the systematic review. We will include all
observational studies published from 1 January 2009 to 31
December 2019 that examined the level and/or associated
factors of any type of PTB among live births in Ethiopia.
Inclusion criteria will be all live births, PTB defined as
delivery before 37 weeks gestation. The primary outcome
will be PTB <37 weeks, and secondary outcomes including
PTB <34, <32and <28 weeks will be analysed. PubMed
and Science Direct databases as well as Google search
engine and Google Scholar will be searched. The pooled
prevalence of preterm and effect size of association

for associated factors will be analysed using the Stata
software V.14. The heterogeneity between studies will be
measured by I statistics. A random-effects model will be
used to estimate if heterogeneity detected. Publication
bias will be assessed using a funnel plot. Subgroup
analysis will be sought based on possible characteristics
of the studies, specific morbidity (like pre-eclampsia,
hypertension), type of PTB (spontaneous or iotrogenic) and
quality of study (high-quality or low-risk). Meta-regression
will be considered for major covariates (maternal age

and maternal body mass index) related to PTB. Forest
plots will be used to present the combined estimate with
95% Cls. The quality of evidence of the outcomes will be
assessed with the GRADE (Grading of Recommendations,
Assessment, Development and Evaluations) approach.
Ethics and dissemination No ethical approval is
necessary for this systematic review. The findings will be
published in a peer-reviewed journal.

PROSPERO registration number CRD42017077356.

INTRODUCTION

Preterm birth (PTB) is a birth before 37
completed weeks of gestation. It is more prev-
alent in Africa and Asia. PTB complications
remained the leading cause of underfive
and neonatal mortalities. PTB, the majority
being spontaneously, occurs for a variety of
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Strengths and limitations of this study

» The proposed study will provide updated knowledge
on the prevalence of preterm birth (PTB), leading
cause of neonatal death, in Ethiopia where reduction
in neonatal mortality is not remarkable.

» The proposed study will provide a comprehensive
knowledge on the associated factors of PTB in
Ethiopia.

» The Preferred Reporting ltems for Systematic
Reviews and Meta-Analyses guideline will be fol-
lowed during the proposed systematic review.

» Standard tool for critical appraisal and data ex-
traction will be used.

» Only quantitative observational studies published in
English will be included.

reasons.” Currently, WHO is committed to
reduce the health problems and lives lost as
a result of PTBs.

Globally, 14.9 million babies born preterm
making a birth rate of 11.1%, ranging from
5% to 18%, in 2010.” The majority (60%) of
these births occurred in sub-Saharan Africa
and South Asia where 52% of global live
births occur. The estimated global PTB rate
was also 10.6%, 14.84million live PTBs, in
2014.* Twelve million (81-1%) of these PTBs
occurred in Asia and sub-Saharan Africa*
showing the contribution is raised from 2010.
Ethiopia is one of the low/middle-income
countries in sub-Saharan Africa.

PTB remains a crucial issue in child
mortality and improving quality of maternal
and newborn care.* Complications of PTB is
the leading cause of death among under-five
children with risk of dying ranged between 1.9
and 155.1 per 1000 live births, in 2015.° In the
same report, it had been found as the leading
cause of death among neonates contributing
for 0.944million deaths. Complication of
infants born preterm result in significant cost
to the health sector, parents and the society
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in that preterm neonates take the first place for neonatal
intensive care unit admission and longer hospital stay
globally.*

Currently, WHO is committed to reduce the health
problems and lives lost as a result of PTBs.® Hence, WHO
had developed new guidelines including interventions
provided to the mother and the newborn baby.’ The Every
Woman Every Child movement is also aiming to intensify
national and international commitment and action to
ensure that women, children and adolescents are at the
heart of development. The movement puts into action the
global strategy (2016-2030).” The strategy is aimed to end
all preventable deaths of women, children and adoles-
cents within a generation and ensuring their well-being.
Though Ethiopia achieved the millennium development
goal 4 with 67% under-five mortality reduction from the
1990 estimate, the reduction in neonatal mortality is not
remarkable.® However, Ethiopia has planned to reduce
neonatal mortality rate from 28 in 2015/2016 to 10 by
2019,/2020.° Furthermore, the country is also devoted to
end preventable deaths of newborns and children under
5 years of age by 2030."

There are local studies on PTBs conducted in Ethiopia.
The need for an accurate and reliable result,' '* a single
study aggregating these studies is necessary for policy
makers and implementers. Even though, there is a system-
aticreview'” done, itaddressed only the effect of pregnancy
induced hypertension and multiple pregnancies on PTB.
However, literatures show that more factors affect PTB.
Among some of the identified associated factors of PTB
in Ethiopia are obstetric complication during the current
pregnancy'® specifically including pregnancy induced
hypertension,” '® premature rapture of membrane'” '®
and hypertension during pregnancy'’; history of obstetric
complications including history of abortion,'” history of
stillbirth,'” history of low birth weight'” and history of
PTB”; chronic illness,15 8 hutritional status,14 anaemia,18
antenatal care follow-up,'* '® '® substance intake during
pregnancy,'” multiple gestation'®'” and income status.'
Hence, conducting a systematic review and meta-analysis
on PTB is paramount important in Ethiopia by updating
the latest possible evidences.

Therefore, this review is aimed at assessing the magni-
tude and associated factors of PTB in Ethiopia.

METHODS AND ANALYSIS

Development of the review method

The methods of this systematic review and meta-analysis
protocol was developed based on the Preferred Reporting
Items for Systematic Review and Meta-Analysis Protocols
2015 statement.'” The Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guide-
line will be followed during the systematic review.”’ '
The result of the review will be reported according to the
PRISMA guideline for reporting.” The four phases that
were drawn from the PRISMA flow chart™ will be docu-
mented in the results to show the study selection process

from initially identified records to finally included
studies. The protocol for this systematic review and meta-
analysis is registered in International Prospective Register
of Systematic Reviews (PROSPERO) and obtained the
registration number. The initial anticipated or actual start
date as well as anticipated completion date were updated
with brief details on PROSPERO records. We would like
to disclose that the update was not related to any problem
to the present study.

Eligibility criteria

We will include all observational studies that examined
the level and/or associated factors of any type of PTB
among live births in Ethiopia. Inclusion criteria will be all
live births, PTB defined as delivery before 37 weeks gesta-
tion. The primary outcome will be PTB, with PTB defined
as a delivery occurring before 37 completed weeks of
gestation. Other relevant secondary outcomes to PTB
will be considered including PTB <34, <32 or <28 weeks.
Reviews, editorials, case series and case reports on PTB as
well as studies that only reported qualitative findings on
PTB will be excluded. In studies that reported both quan-
titative and qualitative results, we will only consider the
quantitative findings. Studies will be considered relevant
if they assessed the magnitude of PTB and/or examined
the associated factors of PTB. Regarding magnitude, only
those studies that reported percentages out of live births
will be eligible.

Search strategy

Major medical electronic databases such as PubMed
and Science Direct will be searched to identify relevant
literature for the review. To cover grey literature, we will
hand-search literature using the Google search engine
and Google Scholar. Further, references list will also be
considered from relevant studies considered for critical
appraisal.

The literature search will be carried out by the primary
author (KFM). The search will be limited to humans,
and journal studies published in English from 1 January
2009 to 31 December 2019. We will apply Medical Subject
Headings terms from PubMed, and combined key words
to identify studies in the databases.

Accordingly, literatures will be retrieved using the
exact search phrase (“Premature Birth/epidemiolo-
gy’[Mesh] OR “Premature Birth/etiology”[Mesh] OR
“Premature Birth/statistics and numerical data”[Mesh]
OR premature birth* [MeSH] OR preterm birth OR
premature birth OR preterm labo* OR preterm deliver®
OR preterm infant OR preterm neonate* OR preterm
newborn* OR birth outcome OR pregnancy outcome$
OR pregnancy complication§ OR birth outcome$
OR birth complication$) AND Ethiopia AND ((inci-
dence OR prevalence OR magnitude OR burden) OR
(predict®* OR associated factor®* OR risk factor* OR
determinant®)) from PubMed. This will be customised
for other databases.
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Study selection process

The retrieved studies will be exported to the citation
manager (EndNote) and then duplicates excluded. The
titles and abstracts of the studies will be reviewed for
screening by two authors (KFM and AML) for obvious
exclusion according to the eligibility/inclusion criteria.
Based on this screening, the titles and abstracts of the
studies will be classified as included, excluded and unde-
cided. Full text of all the included and the undecided
studies will be searched for further eligibility assessment.

The full texts of the included and undecided catego-
ries of the studies will be independently reviewed by two
authors (KFM and AML) against the eligibility criteria for
final inclusion. Studies that are not eligible based on the
examination of the full-text will be excluded by stating
the reasons according to the inclusion criteria. Disagree-
ments between the two reviewers will be resolved through
discussion and consensus.

Studies deemed to be appropriate will be scanned in
full to determine relevance. Second, the references lists
of all relevant studies will be reviewed to find additional
studies that may have been difficult to detect in the data-
base search due to non-reporting in the abstract (possibly
due to non-significant effects). Studies published by the
same team will be carefully reviewed to ensure the results
of a given study are not included twice in this review.

Critical appraisal

All of the included studies will be critically appraised
for their validity. The three authors (DFT, MKY, FAM)
will check the methodological robustness and validity
of the findings using the Joanna Briggs Institute Meta-
Analysis of Statistics Assessment and Review Instrument
(JBI-MASARI).** Uncertainties will be resolved by joint
discussion between the reviewers. Disagreements among
the reviewers will be resolved through discussion and
consensus.

The JBI-MAStARI will be used for critical appraisal.*®
This tool contains a separate appraisal checklist for each
type of the study design. The reviewers will independently
assess articles prior to inclusion in the final review using
this instrument. Any disagreement among the reviewers
will be resolved through discussion, and by involving
another reviewer. A study with quality assessment score of
50% and above and a study having a response rate of 80%
and above will be included in the final review.

Data extraction

The JBI data extraction form will be used to extract the
characteristics of the studies and prevalence of PTB
(primary outcome and secondary outcomes) as well as
OR. A standardised excel sheet will be created and infor-
mation from the standardised review forms will be trans-
ferred in order to be readily available for the systematic
review. Three reviewers (KFM, MMS and AML) will extract
data independently. Disagreements among the reviewers
will be resolved through discussion and consensus.

This tool will include information on the author, year
of publication, objective, study setting, year of survey,
study design, sample size, data collection method, study
participants, definition used for PTB, prevalence of
preterm, 95% CI for prevalence of PTB and list of asso-
ciated factors with their effect size. A quantitative data
of cross-tabulation between the subject’s characteristics
(associated factors) and the PTB will also systematically
abstracted.

Data synthesis and statistical analysis

The individual studies will be concisely described using a
summary table. The summary table particularly describes
the characteristics of the included studies and the main
findings.

The data will be analysed by the Stata software V.14. For
studies which did not present an SE, it will be calculated
using the formula; SE = \/(px(l—p)/n). The calculated SE
and prevalence rate of each study will then be entered
into Stata software to calculate the overall prevalence and
its 95% CI. Similarly, the relationship between factors
and PTB will be summarised using statistical estimates of
effect sizes, OR. Subgroup analysis will be sought based on
possible characteristics of the studies, specific morbidity
(like pre-eclampsia, hypertension), type of PTB (sponta-
neous or iatrogenic) and quality of study (high-quality or
low-risk). Meta-regression will be considered for major
covariates (maternal age and maternal body mass index)
related to PTB.

The level of heterogeneity among the studies will be
quantified using the I* statistics.”® Meta-analysis using
random effects model will be conducted for the I* value
of more than 75%, considered as heterogeneity. Publica-
tion bias will be assessed using a funnel plot and Egger’s
test of small study bias. Symmetric funnel plot as well as
insignificant Egger’s test will be taken as evidence for no
serious small study bias (publication bias). Trim and fill
technique will be considered for substantial publication
bias. Further, sensitivity analysis will be used to assess the
influential studies on the pooled estimate.

Forest plots will be used to present the combined esti-
mate with 95% CI. The quality of evidence of the outcomes
will be assessed with the GRADE approach. If no more
than one study will be found for each of the objective,
then the finding will be synthesised narratively.

Potential limitations

Only quantitative observational studies published in
English will be included. This might exclude studies
those published in other languages. Further, qualita-
tive studies that assessed the associated factors might be
excluded. Therefore, the readers are advised to take this
into account.

Patient and public involvement
It was not appropriate to involve patients or the public
in the design, or conduct, or reporting, or dissemination
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plans of our research as no individual information will be
discussed.

Ethics and dissemination

The review will be based on published data, and thus
there is no requirement for ethical approval. The results
will be disseminated through publication in a peer-
reviewed journal, and through presentations at academic
conferences.

Discussion

It is crucial to know the importance of PTB and contrib-
uting factors considering the latest statistics in a country.
Hence, this review will present on the country wide
magnitude of PTB and the associated factors of PTB. The
result will provide information to guide health profes-
sionals and health policy makers for monitoring PTB
strategy and applying necessary preventive and appro-
priate measures to decrease PTB.

Contributors KFM, MKY and YAH contributed to the conception of the research
protocol. KFM, AML, DFT, MMS and FAM designed the study. KFM, DFT and AML
reviewed the literature and wrote the protocol. KFM, AML, DFT, MKY, FAM, MMS
and YAH reviewed and rewrote the protocol. All authors read and approved the final
manuscript.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not required.
Provenance and peer review Not commissioned; externally peer reviewed.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs

Kindie Fentahun Muchie http://orcid.org/0000-0002-9975-7948
Ayenew Molla Lakew http://orcid.org/0000-0003-3648-9891
Melaku Kindie Yenit http://orcid.org/0000-0002-8982-2814

REFERENCES

1 Who: recommended definitions, terminology and format for statistical
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 Gynecol Scand
1977;56:247-53.

2 March of Dimes, PMNCH, Save the Children, WHO. Born too soon:
the global action report on preterm birth. Geneva: World Health
Organization, 2012.

3 Blencowe H, Cousens S, Oestergaard MZ, et al. National, regional,
and worldwide estimates of preterm birth rates in the year 2010 with
time trends since 1990 for selected countries: a systematic analysis
and implications. Lancet 2012;379:2162-72.

4 Chawanpaiboon S, Vogel JP, Moller A-B, et al. Global, regional, and
national estimates of levels of preterm birth in 2014: a systematic
review and modelling analysis. Lancet Glob Health 2019;7:€37-46.

5 Liul, Oza S, Hogan D, 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. Lancet
2016;388:3027-35.

6 WHO. WHO fact sheets on preterm birth, 2018.

7 Every Woman Every Child. The global strategy for women's,
children's, and adolescents' health (2016-2030): survive, thrive,
transform, 2015.

8 Ruducha J, Mann C, Singh NS, et al. How Ethiopia achieved
millennium development goal 4 through multisectoral interventions:
a countdown to 2015 case study. Lancet Glob Health
2017;5:e1142-51.

9 The Federal Democratic Republic of Ethiopia Ministry of Health.
Health sector transformation plan, 2015.

10 United Nations. Sustainable development goals. Secretary-General,
2015.

11 Cohn LD, Becker BJ. How meta-analysis increases statistical power.
Psychol Methods 2003;8:243-53.

12 Noble JH. Meta-Analysis: methods, strengths, weaknesses, and
political uses. J Lab Clin Med 2006;147:7-20.

13 Mulualem G, Wondim A, Woretaw A. The effect of pregnancy induced
hypertension and multiple pregnancies on preterm birth in Ethiopia: a
systematic review and meta-analysis. BMC Res Notes 2019;12:91.

14 Mekonen DG, Yismaw AE, Nigussie TS, et al. Proportion of preterm
birth and associated factors among mothers who gave birth in
Debretabor town health institutions, northwest, Ethiopia. BMC Res
Notes 2019;12:2.

15 Gebreslasie K. Preterm birth and associated factors among mothers
who gave birth in Gondar town health institutions. Advances in
Nursing 2016;2016:1-5.

16 Teklay G, Teshale T, Tasew H, et al. Risk factors of preterm birth
among mothers who gave birth in public hospitals of central zone,
Tigray, Ethiopia: unmatched case-control study 2017/2018. BMC Res
Notes 2018;11:571.

17 Bekele |, Demeke T, Dugna K. Prevalence of Preterm Birth and its
Associated Factors among Mothers Delivered in Jimma University
Specialized Teaching and Referral Hospital, Jimma Zone,Oromia
Regional State, South West Ethiopia. J Women's Health 2017;6.

18 Bekele T, Amanon A, Gebreslasie KZ. Preterm birth and associated
factors among mothers who gave birth in Debremarkos-town health
institutions 2013 institutional based crosssectional study. Obstet
Gynecol 2015;5.

19 Moher D, Shamseer L, Clarke M, et al. Preferred reporting items for
systematic review and meta-analysis protocols (PRISMA-P) 2015
statement. Syst Rev 2015;4:1.

20 Moher D, Liberati A, Tetzlaff J, et al. Preferred reporting items for
systematic reviews and meta-analyses: the PRISMA statement. Ann
Intern Med 2009;151:264.

21 Moher D, Liberati A, Tetzlaff J, et al. Reprint--preferred reporting
items for systematic reviews and meta-analyses: the PRISMA
statement. Phys Ther 2009;89:873-80.

22 Beller EM, Glasziou PP, Altman DG, et al. PRISMA for Abstracts:
reporting systematic reviews in Journal and conference Abstracts.
PLoS Med 2013;10:e1001419.

23 Moher D, Liberati A, Tetzlaff J, et al. Preferred reporting items for
systematic reviews and meta-analyses: the PRISMA statement. PLoS
Med 2009;6:1000097.

24 Joanna Briggs institute. Reviewers' manual 2014 edition. Adelaide:
Adelaide University, 2014.

25 Aromataris E, Munn Z. Joanna Briggs institute reviewers’ manual
2008.

26 Higgins JPT, Thompson SG. Quantifying heterogeneity in a meta-
analysis, 2002: 1539-58.

Muchie KF, et al. BMJ Open 2020;10:035574. doi:10.1136/bmjopen-2019-035574


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-9975-7948
http://orcid.org/0000-0003-3648-9891
http://orcid.org/0000-0002-8982-2814
http://www.ncbi.nlm.nih.gov/pubmed/http://www.ncbi.nlm.nih.gov/pubmed/560099
http://dx.doi.org/10.1016/S0140-6736(12)60820-4
http://dx.doi.org/10.1016/S2214-109X(18)30451-0
http://dx.doi.org/10.1016/S0140-6736(16)31593-8
http://dx.doi.org/10.1016/S2214-109X(17)30331-5
http://dx.doi.org/10.1037/1082-989X.8.3.243
http://dx.doi.org/10.1016/j.lab.2005.08.006
http://dx.doi.org/10.1186/s13104-019-4128-0
http://dx.doi.org/10.1186/s13104-018-4037-7
http://dx.doi.org/10.1186/s13104-018-4037-7
http://dx.doi.org/10.1155/2016/4703138
http://dx.doi.org/10.1155/2016/4703138
http://dx.doi.org/10.1186/s13104-018-3693-y
http://dx.doi.org/10.1186/s13104-018-3693-y
http://dx.doi.org/10.1186/2046-4053-4-1
http://dx.doi.org/10.7326/0003-4819-151-4-200908180-00135
http://dx.doi.org/10.7326/0003-4819-151-4-200908180-00135
http://dx.doi.org/10.1093/ptj/89.9.873
http://dx.doi.org/10.1371/journal.pmed.1001419
http://dx.doi.org/10.1371/journal.pmed.1000097
http://dx.doi.org/10.1371/journal.pmed.1000097
http://dx.doi.org/10.1002/sim.1186
http://dx.doi.org/10.1002/sim.1186

	Prevalence and associated factors of preterm birth in Ethiopia: systematic review and meta-­analysis protocol
	Abstract
	Introduction﻿﻿
	Methods and analysis
	Development of the review method
	Eligibility criteria
	Search strategy
	Study selection process
	Critical appraisal
	Data extraction
	Data synthesis and statistical analysis
	Potential limitations
	Patient and public involvement
	Ethics and dissemination
	Discussion

	References


