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ent meta-analysis will generate concrete evidence
in which the result may urge policy makers and pro-
gram managers to design appropriate intervention
to control childhood anemia. Thus, the aim of this
review is to estimate the pooled prevalence and to
identify associated factors of anemia among children
in Ethiopia.
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Method

Published relevant cross-sectional studies will
be searched using comprehensive search strings
through PubMed/Medline, SCOPUS, HINARI,
EMBASE, Web of Science databases. In addition,
Google Scholar and Google will be searched for
grey literature.

Reference lists and communication with con-
tent experts will be used to get additional
relevant studies. Two groups of review au-
thors will independently appraise the stud-
ies for scientific quality and extract the data
using the Joanna Briggs Institute (JBI) tools.
The pooled estimate will be determined us-
ing random effect model. Heterogeneity be-
tween the studies will be assessed using the
12 statistics. Sensitivity and subgroup analysis
will be employed in the case of heterogeneity.
Publication bias will be assessed by visual in-
spection of the funnel plot, and using Egger’s
and Begg’s statistical tests.

Discussion

Childhood anemia is known to have negative
consequences on mental, physical and social
development of children. The burden and its
associated factors are greatly varied as to the
social, economic, and geographical differences
of the target population.

Therefore, the proposed systematic review will
generate evidence about the pooled prevalence
of anemia and its associated factors among chil-
dren in Ethiopia.

Protocol registration

The protocol was registered at PROSPERO
International Prospective Register of Systematic
Reviews.

(Registration number: CRD42018088223).
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BACKGROUND

Anemia is recognized as a major public health
problem globally, mostly affecting children,
women of childbearing age and pregnant wom-
en [1]. In developing countries, anemia can be
a result of a number of causes; but nutritional
anemia, particularly iron deficiency, is the most
common cause. It is primarily caused by insuf-
ficient dietary intake and/or insufficient ab-
sorption, and suboptimal utilization of micro-
nutrients like vitamin or mineral and/or due to
frequent infections [1, 2].

The health implication of anemia is numerous.
It is associated with impaired mental, physical,
motor and language development; and poor
coordination, scholastic achievement and im-
mune function [3-5]. In addition, the outcomes
of anemia can be considered from a variety of
perspectives, including detrimental impacts on
economic and social development [6].

According to World Health organization (WHO)
2015 report, about 43% of under five children
were anemic, with regional variations of 62.3%
in African, 53.8% in South-East Asia and 21.9%
in Western Pacific Region [7].

In Ethiopia, though the prevalence of severe to
moderate anemia in the last fifteen years has
significantly declined, children and pregnant
women are still suffering from the consequenc-
es of anemia due to high iron requirements,
low intake of iron from foods, and frequent
episodes of infection [8, 9]. As many as six in
ten under five children in Ethiopia are anemic.
Moreover, according to the local conditions,
the proportion varies across the regions of the
country due to feeding, wealth and cultural dif-
ferences. As an illustration, the highest level of
childhood anemia was found in Somali Region
(83%), followed by Affar (75%) and Dire Dawa
(72%), but the lowest was found in the Amhara
Region (42%) [10].
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The government of Ethiopia has been working
to reduce childhood anemia. Accordingly, it en-
dorsed the national nutrition program, biman-
ual school deworming, developed micronutri-
ent deficiency prevention and control guideline
and implemented micronutrient fortification.
But studies from different corners of the coun-
try have shown that childhood anemia is still a
major public health problem. In addition, there
is not a single national figure about childhood
anemia and also inconclusive evidence about
factors associated with it. Systematic review
and meta-analysis generates concrete evidence
in which the evidence may urge policy makers
and program managers to design appropriate
intervention to control and minimize the nega-
tive consequences of childhood anemia. As far
as the authors are aware, there is no published
systematic review and meta-analysis that gen-
erated the pooled estimated prevalence of
anemia and the pooled effect size of factors
associated with childhood anemia in Ethiopia.
Therefore, the aim of this systematic review and
meta-analysis is to estimate the pooled preva-
lence of childhood anemia and its associated
factors among children in Ethiopia.

OBJECTIVES

The objectives of this systematic review and me-
ta-analysis are:

¢ To estimate the pooled prevalence of anemia
among children in Ethiopia;

¢ To identify factors associated with childhood
anemia in Ethiopia.

METHODOLOGY

Design and protocol registration

This protocol is designed according to the
Preferred Reporting Items for Systematic Reviews
and Meta-Analysis Protocols (PRISMA-P 2015
Guidelines) [11].

The protocol of this systematic Review and
Meta-analysis has been registered in the
PROSPEROQ, international prospective register of
systematic reviews, with registration number of
CRD42018088223.

Search strategy

Relevant published articles will be searched in
PubMed/Medline, HINARI, SCOPUS, EMBASE and
Web of Sciences electronic databases. Google
scholar, and Google will be searched for grey lit-
erature. In addition, conference paper and thesis
or research final report will be accessed, profes-
sional annual research conference log book, and
research and publication directorate from each
University in Ethiopia upon request.

The search terms will be developed in accordance
with the Medical Subject Headings (MeSH) the-
saurus using a combination of key terms. Hand
searching of articles published in Ethiopian jour-
nal of health sciences, Ethiopian Medical journal,
Ethiopian journal of Health and Development,
and Ethiopian Journal of Health and Biomedical
Sciences will be conducted.

Reference lists of retrieved articles will be probed
to identify any studies that are not retrieved from
electronic databases. Content experts will be
contacted to get additional studies that are not
retrieved by electronic database searching and
reference list scrutinizing. Two author groups:
group one (MM, ZA) and group two (DTE, WWT),
will independently search the articles. In the case
of lack of necessary data from studies, we will
contact the corresponding author through email.

Search Strategy:

e anemia OR iron deficiency anemia OR nutri-
tional anemia OR hemoglobin OR nutritional
status OR hematological parameters OR de-
terminant factors of anemia OR associated
factors of anemia AND children OR adoles-
cent OR preschool AND Ethiopia
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Study selection and quality appraisal

All articles retrieved through search strategy will
be imported to EndNote X7 (Thomson Reuters,
New York, USA). After excluding the duplicate ar-
ticles, titles and abstracts will be independently
screened for inclusion in full text appraisal by
two groups of review authors: group one (MM,
ZA) and group two (DTE, WWT). Differences
between two groups will be resolved through
thorough discussion. In case of disagreement
between the two groups of review authors’ re-
ports, the decision will be determined by third
group of review authors (ZG, MA, DZA).

For articles deemed to appear relevant, the full
text will be appraised for inclusion in systematic
review and meta-analysis.

The quality of articles will be assessed using
Joana Brigg’s Institute (JBI) critical appraisal
checklist for simple prevalence [12] and analyti-
cal cross-sectional studies [13] having nine and
eight checklist items, respectively. Studies with
an overall quality assessment score greater than
50% will be included. The discrepancies during
critical appraisal will be solved as similar man-
ner for title/abstract screening phase.

Participants

Studies reporting the prevalence and/or factors
associated of anemia among children in Ethiopia.

Eligibly criteria
Inclusion criteria

Studies will be included in this systematic re-
view if they met all the below inclusion criteria:

e Studies reporting the outcome of inter-
est among children (up to 18 years old) in
Ethiopia

e Observational studies like cross-sectional,
prospective cohort studies and repeated
cross-sectional studies. For prospective co-
hort and repeated cross-sectional studies

that reported the outcomes of interest, the
baseline data will be used for our systematic
review and meta-analysis.

Exclusion Criteria

Studies will be excluded if they have met at least
one of the exclusion criteria below:

e Studies conducted in healthcare facilities

e Studies that used Visual comparative meth-
od (Sahli-hellige method, and MBS he-
moglobinometer color scale) and Copper
Sulphate densitometer to ascertain the out-
come (anemia)

e Studies conducted in children living with
HIV/AIDS

Outcomes of the study

The primary outcome of this systematic review
is to determine the prevalence of anemia among
children in Ethiopia. It will also identify factors
associated with the burden of anemia among
children in Ethiopia. Anemia is defined as he-
moglobin value below the established reference
interval for the sex and age of the population.

Data extraction

The JBI tool will be adopted for data extraction.
Two groups of review authors, group one (MM,
ZA) and group two (DTE, WWT), will extract the
data independently. In case where there are dif-
ferences between the two authors’ groups with
regard to the extracted data, the difference will
be solved via discussion.

Unless resolved via discussion, the decision will
rely on the third review authors’ group (ZG, MA,
DZA) report. Information such as name of first
author, year of publication, age group of chil-
dren, study year, study area/region, study de-
sign, total number of children, number of ane-
mic children, and number of anemic cases and
non-anemic cases for the reported associated
factors will be extracted.
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The data will be recorded in a Microsoft excel
spreadsheet. When authors find multiple pub-
lications from the same dataset, the article re-
ported the prevalence and factors associated of
anemia in extractable form will be used.

Moreover, for prospective cohort and repeated
cross-sectional studies that reported the out-
comes of interest, the baseline data will be used
for our systematic review and meta-analysis to
facilitate comparability of results across studies
and to reduce loss to follow-up bias.

Data analysis

The data extracted from primary eligible studies
will be entered into Microsoft excel, and then
will be exported to STATA version 14 (StataCorp
LLC, Texas, USA) for analysis.

The magnitude of heterogeneity between in-
cluded studies will be quantitatively measured
by index of heterogeneity (I%statistics) [14].
I2values of 25%, 50% and 75% are assumed to
represent low, medium and high heterogeneity,
respectively.

The significance of heterogeneity will be deter-
mined by p-value of |2 statistics; and a p-value
of <0.05 will be an evidence of heterogeneity.
If 12 value is greater than 50%, we will use
Dersimonian and Liard random effect model to
determine the pooled estimates [15].

Sensitivity analysis will be carried out if there is
heterogeneity between studies. Subgroup anal-
ysis will be done considering age group, region
and study design as grouping variables.

Small-study effects and publication bias will be
evaluated using the visual funnel plot test, and
Egger’s and Begg’s statistics in the random ef-
fect model. In the evidence of small-study ef-
fect, trim and fill methods (Duval and Tweedie’s)
will be used to estimate the pooled prevalence
anemia and to estimate effect size of factors as-
sociated with childhood anemia, as the method

is robustness for estimation due to publication
bias [16]. Odds ratio with its 95% confidence
will be used to estimate the measure of asso-
ciation between anemia and associated factors.
The results will be presented both in text and
Forest plot.

Ethical statement and dissemination

As this systematic review will based on pub-
lished data, ethical approval is not required.
The final report will be disseminated through
publication in a peer-reviewed scientific journal
and will also be presented at Local, regional, na-
tional and international conferences.

DISCUSSION

Anemia has been shown to be a public health
problem affecting low, middle and high-income
countries. It has also been significantly associat-
ed with negative consequences on health, social
and economic development [17, 18]. Globally, it
is @ moderate to severe public health problem
in children.

As to the WHO 2015 estimate, the highest preva-
lence of anemia is found in children, 42.6% (95%
Cl: 37- 47%) of children were suffering from ane-
mia [19]. The consequence of anemia is worse,
as it limits the physical growth [20], mental [21],
social [22] as well as the behavioral develop-
ment of children [23].

Anemia prevalence data remains an important
indicator of public health as anemia is related
to morbidity and mortality, particularly in vul-
nerable segments of the population such as in
children [10].

In Ethiopia, the magnitude of anemia is expect-
ed to be higher among children who are mal-
nourished and economically disadvantaged; and
among children who are living in areas where
infectious diseases are highly prevalent and
drought is common.
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Previous studies highlighted that the prevalence
of anemia among children in Ethiopia ranged
from 5.83% [24] to 83% [10].

At a global level, anemia prevalence data is a
useful indicator to assess the impact of wide-
spread or highly effective interventions and to
track the progress made towards the goal of re-
ducing anemia in children [25].

In order to design more adaptable interven-
tion and control strategies to the local context,
national estimate of anemia and its associated
factors needs to be generated. Given the im-
portance of such data, there is no published
meta-analysis estimate on the prevalence of
anemia and its associated factors among chil-
dren in Ethiopia.

Therefore, the authors believe that, this system-
atic review and meta-analysis will generate con-
crete evidence on the national burden of ane-
mia and its associated factors among children.
The review will provide substantial evidence for
the government and other stakeholders work-
ing on child health; and it will help them in de-
signing intervention and control strategies to
reduce anemia in a better adaptable and more
effective manner.

STRENGTH AND LIMITATION
OF THIS SYSTEMATIC REVIEW

Strengths

e This will be the first published systematic re-
view and meta-analysis that comprehensive-
ly estimate the burden of anemia, and its as-
sociated factors among children in Ethiopia.

e The involvement of experts from public
health, biomedical and clinical fields during
searching, screening, appraisal, and data ex-
traction processes will help to make the evi-
dence generated more comprehensive.

e Thedatareporting willadhere asto the guide-
line outlined in the Preferred Reporting Iltems

for Systematic reviews and Meta-Analyses
protocol (PRISMA-P 2015 Statement).

Limitations

e A potential limitation of this systematic will
be the heterogeneity between published
studies that can be raised from differences
in study design, study period and geograph-
ic areas. Besides, studies reported in other
than English language may not be included.

Amendments of the protocol

¢ In case there is a need to amend this proto-
col, the reasons for the amendment and the
date when it has been amended will be ex-
plicitly described.
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