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ABSTRACT
Background: Anemia is one of the major nutritional public health problems in developing countries. This systematic review
and meta-analysis aimed to indicate the magnitude and determinants of anemia among lactating women in Ethiopia.
Objective: The study aimed to synthesize the existing literature on the prevalence and determinants of anemia among
lactating women in Ethiopia, 2010 to 2020.
Methods: Studies searched through the search engine of Google Scholar, Hinari, MEDLINE/ PubMed, Cochrane Library,
and Africa Wide Information. Searching was made using Keywords/ MeSH terms of anemia, low hemoglobin, postpartum,
lactating women and Ethiopia. Data were analyzed and compared with the WHO criteria to declare a public health problem.
Heterogeneity was assessed using Cochran Q test and 12 statistics. A random-effects model with a 95% confidence interval
was used for prevalence and odds ratio estimations.
Results: Eleven studies were included in this systematic review and meta-analysis. The overall prevalence of anemia among
lactating women in Ethiopia was 28.9% (95% CI: 22.7%-35.1%). It was a severe public health problem in the Somali
(58.7%) and the Afar (44.9%) regions, a mild problem in Addis Ababa (11.6%) and a moderate health problem in there
maining 8 regions ranged from 20.9% in Tigray to 35.9% in Dire Dawa. Lactating women who lacked formal education
(OR=1.7; 95%CI: 1.1, 2.5), rural residents (OR=1.7; 95%CI: 1.4, 1.9), higher parity (OR=1.3; 95% CI: 1.1, 1.4), lower
antenatal care visits (OR=1.6; 95%CI: 1.2, 2.3), lacked family planning utilization (OR=1.5;95%CI: 1.4,1.7), underweight
(OR=1.3;95% CI: 1.1, 1.6), lower dietary diversity (OR=1.9; 95% CI: 1.5, 2.5), food insecurity (OR= 3.0; 95% CI: 1.5, 6.2)
and malaria infection (OR=3.7; 95%CI: 2.8,4.9) were factors associated with higher odds of developing anemia. Moreover,
taking iron supplementation (OR=0.55; 95% CI: 0.49, 0.63), being employed women (OR= 0.73; 95% CI: 0.66, 0.80) and
rich wealth quintile (OR= 0.79; 95% CI: 0.68, 0.91) were significantly associated with lower risk of anemia.
Conclusions: Anemia among lactating women is still a moderate public health problem in Ethiopia and a severe health
problem in Somali and Afar regions. Hence; the government needs to develop integrated multi-sectoral policies and strategies
to address the significant variations a cross regions attributed to various interrelated factors like poor socio-economic status,
lower maternal health services utilization, inadequate dietary diversity, and food insecurity in order to reduce anemia among
lactating women in Ethiopia.
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BACKGROUND

Anemia is one of the common public health problems that
have still remained affecting populations across the world
[1,2]. Children, pregnant women, and lactating mothers are
vulnerable population groups highly affected by anemia in
the world [3]. A systematic analysis of 257 population-
representative data from 1995 to 2011 showed that anemia
prevalence decreased from 33% to 29 % in non-pregnant
women, from 43% to 38% in pregnant women, and from
47% to 43% in children [3]. However, the prevalence of
anemia varied a cross regions and countries [3-5]. The
highest rates of anemia among reproductive-age women
were observed in Sub-Saharan Africa (48%) and South Asia
(47%), while the lowest rate was found in high-income
regions (16%) [3]. Moreover, according to a 2018 global

nutrition report, anemia among childbearing women was
slightly increased to 33% since 2012[6].

Anemia among lactating women is also a common
nutritional problem throughout the world, especially in
developing countries [7, 8]. The prevalence of anemia,
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particularly two days after delivery was about 50% in
developed countries whereas, in developing countries, it
ranged from 50% to 80% [9]. Studies have identified that
presence of multiple interlinked factors like poor quality of
health services, inadequate micronutrient intake, low iron
supplementation, higher infectious diseases, nutritional
deficiencies, poverty, and ineffective implementation of
interventions in developing countries attributed to the
presence of higher rates of anemia in these countries
compared with developed countries [10-13].

Ethiopia is one of the countries with the highest
micronutrient deficiencies and related morbidity and
mortality [14, 15]. The prevalence of dietary iron deficiency
in Ethiopia declined from 1990 to 2010 and then increased in
2017 [15]. A recent systemic review showed that about 1/3 of
pregnant women were anemic (32%) in Ethiopia [14]. Based
on the Ethiopian health and demographic surveys (EDHS)
reports, the prevalence of anemia among lactating women in
the country increased from 18.5% in 2011 [29] to 28.6% in
2016 [16].

Food fortification, food diversification, iron supplementation,
nutrition education, and quality maternal health service
provision are the main effective interventions recommended
to prevent micronutrient deficiencies and associated
mortality among pregnant and lactating women in low- and
middle-income countries [17, 18]. However, in Ethiopia, the
nutrition programs are mainly facility-based interventions
like nutrition counseling and iron supplementation and it did
not address the community-based approaches [19, 20].
Studies also revealed that interventions that depend on strong
health systems or behavioral changes seem to be stuck that
require-evaluation to find more effective approaches to
reaching the majority of women and children [21].

In Ethiopia, a number of studies are conducted to assess the
prevalence and determinants of anemia during the
postpartum period [22, 23]. These separated studies reported
the prevalence of anemia among lactating women in
Ethiopian ranged from 7.3% in Addis Ababa [22] to 68.3%
in the Somali region [23]. There were a considerable
variation and uncertainty related to the prevalence of anemia
and its associated factors among lactating women across the
nation from the findings of these studies. Therefore, this
study was conducted to determine the overall prevalence and
associated factors of anemia among lactating women in
Ethiopia in order to provide evidence for policymakers and
stakeholders to design and implement evidence-based
interventions to combat anemia morbidity and associated
mortality in lactating women in Ethiopia.

METHODS
Study design and search strategy

A systematic review and meta-analysis of published and
unpublished studies were used to determine the prevalence of
anemia and its determinant factors among lactating women in
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Ethiopia. Searching was made from the first January to the
end of March 2020. A review of all published studies was
done in the following major databases; Google Scholar,
Hinari, MEDLINE/PubMed, Cochrane Library, Africa Wide
Information, African Index Medicus, and other sources like
contacting experts and researchers to retrieve new articles
and by manually searching to identify unpublished studies.
Searching was made using Keywords/ MeSH terms of
“Anemia”, “low hemoglobin”, “Postpartum”, “Lactating
women”, “breastfeeding” “women”, and “Ethiopia”.
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guideline was strictly followed when
conducting this review.

Study selection and eligibility criteria

This review included studies that were conducted in Ethiopia
with cross-section a land cohort study designs were
considered eligible for this systematic and meta-analysis.
Studies that were excluded if they were not primary studies
which included review articles, conference abstracts,
editorials. Other eligibility criteria were studies that
measured the prevalence of anemia among lactating women
from 2010 to 2020. Selections of the studies were conducted
based on the Preferred. Reporting Items for Systematic
Review and Meta-Analysis (PRISMA) guideline [24]. The
studies were screened using eligibility criteria by two authors
independently and cross-checked for consistency. Moreover,
discrepancies between authors were resolved through
discussion and consensus. This systematic review and meta-
analysis were not registered with PROSPERO.

Data extraction process

An agreed abstraction format was developed to extract data
from the selected studies. The data extraction format has the
following structure: author details (name & year of
publication), study year, study setting, study design, sample
size, study population, sampling procedures, data collection
procedures, and findings. The data were extracted
independently by two authors and checked for consistency.
In case of inconsistency, the articles were reviewed again and
disagreements were resolved by verification and further
discussion.

Outcome of interest

The outcome variable for this systematic and meta-analysis
was anemia among lactating women. The World Health
Organization (WHO) defines anemia as, a hemoglobin
concentration below 12.0 g/dl was considered as anemic;
with its severity of mild, moderate, and severe anemia
determined using cutoff points of 10.0-11.9 g/dl, 7.0-9.9 g/dl,
and <7.0 g/dl, respectively [25].

Risk of bias and quality of evidence assessments

Risk of bias assessment of the studies was carried out by two
authors independently using Hoy 2012 tool with ten criteria;
Representation of the population, sampling frame, methods
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of participants’ selected, non-response bias, data collection
directly from subjects, acceptability of case definition,
reliability and validity of study tools, mode of data
collection, length of prevalence period and appropriateness
of numerator and denominator. Four items assess selection
and non- response bias, five items evaluate measurement bias
and one item assesses bias related to analysis and results
reporting. Each item was assessed as either low or high risk
of bias and the overall risk of bias was determined based on
the score of high-risk items to bias per study: low (<2),
moderate (3—4), and high (> 5) [26]. An assessment of the
degree of certainty of the evidence for the outcome was
performed using the GRADE (Grading of Recommendations
Assessment, Development, and Evaluation) tool. With the
GRADE quality evaluation tool, observational studies start
from low quality of evidence, but downgraded to a very low
quality based on the five factors; risk of bias, inconsistency,
indirectness, imprecision, and publication bias and could be
upgraded provided no other limitations have been found
based on these five factors. Evaluations were performed for
the five main domains (risk of bias, consistency, directness,
precision and publication bias), as well as for the overall
quality of the evidence. Based on the GRADE
recommendation, the study design was used as a starting
point, and for each domain that was not met one step was
downgraded. [27].

Statistical analysis and synthesis

Extracted data were entered and analyzed using Review
Manager (Rev Man) version 5.3 statistical software. The
variance of postnatal anemia prevalence for each article was
calculated based on the binomial distribution formula by
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extracting the frequency of outcome and sample size [28].
The pooled odds ratios (OR) with a 95% CI were calculated
using the random effect model to determine factors
associated with anemia among lactating women in Ethiopia
Heterogeneity among studies was assessed using a Cochran
Q test (P-value<0.10considered for significant) andI*statistics
(at least 50% considered for significant) [29].

A random-effects model with a 95% confidence interval (CI)
was used for estimation because significant variations were
shown between the study findings. The random-effect model
is more conservative than the fixed-effect model and helps to
account heterogeneity inherent in meta- analysis. Subgroup
analysis was performed based on the region, quality of
studies, survey year, and study setting. Funnel plot analysis,
Egger weighted regression, and Begg rank correlation tests
were used to detect publication bias, and P-value<0.05 was
considered as indicative of statistically significant
publication bias. The findings of the meta-analysis were
presented using forest plots and tables.

RESULTS
Characteristics of the studies

A total of 17,431 published and 16 unpublished studies were
retrieved through searching from different databases. Out of
17, 447 studies, 6, 119 studies were excluded due to
duplication, and 11,302 studies were excluded after reading
the title and abstract using inclusion and exclusion criteria
since they did not relate to the aim of this study. The
remaining 26 full- articles were assessed for eligibility.
Finally, 11 studies were included in the systematic review
and meta- analysis (Figure 1).

c Record identified through Additional records identified
'g database searching (n=17,431) through other sources (n=16)
€ v v
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Full- text articles with reasons (n=8)
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= period (n=5)

\L Articles excluded due
Studies included in different target group (n=1)

g qualitative synthesis Articles excluded due
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T reported (n=1)
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(meta-analysis)
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Figure 1. PRISMA flow chart diagram describing selection of studies for systematic review and meta- analysis on prevalence

of Anemia among lactating women in Ethiopia, 2010-2020.
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Among the eleven studies included in a systematic review
and meta-analysis, 10 studies were cross-sectional studies
and one study was a longitudinal study conducted during pre-
harvest and post-harvest seasons [30]. Out of 11 articles, 9
were conducted in the community setting [22,23,30-36] and
the remaining 2 articles were done in a health facility setting
[37,38]. Study population varied from 162 [34] to 5,047
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lactating women [22]. About 13,495 lactating women were
included in the analysis. The earliest study was conducted in
2010 [22], and the recent study conducted in 2017 [38]
(Table 1).

Table 1. Characteristics of 11 studies included in systematic review and meta-analysis, 2010-2020.

Author Survey | Place of the study
Year

Abraham & Berhe [38] 2017 Tigray region, north
Ethiopia

Julla BW [36] 2017 Wolayita zone,
Southern region,
Ethiopia

Orsngo [35] 2016 Wolaita Zone,
Southern Ethiopia

Mekuriaw and Birhanu [23] 2016 Ethiopia

Feleke and Feleke [37] 2015 Bahirdar,
Ambhara region,
Ethiopia

Robav [30] 2015 Hararge region Eastern
Ethiopia

Alemayehu [33] 2014 Jimma zone, Oromiya
region,
Ethiopia

Roba [34] 2014 Babile District,
Hararge region
Ethiopia

Argaw [32] 2014 South West Ethiopia

Hailu [31] 2012 Sidama zone Southern
Ethiopia

Lakew [22] 2010 Ethiopia

Risk of bias and heterogeneity

The risk of bias assessment of the eleven individual articles
included in the systematic review and meta-analysis was
carried out using Hoy 2012 tool with ten criteria described in
the method section [26]. Out of 11 included studies eight
studies (72.3%) had a low risk of bias [22,23,31-33,35-37]
and three studies (27.7%) had a moderate risk of bias
[30,34,38]. The main cause of study bias was selection bias.

Study Sample size = Sampling Prevalence of
setting procedure Anemia
Facility- 236 Convince 24.2%
based sampling
Community 422 Stratified 11.4%
-based sampling

technique
Community- 538 Simple 44.4%
based random

sampling
Community 4,658 Stratified 28.3%
-based two-stage

cluster
Facility- 1,101 Stratified 47.5%
based sampling

technique
Community 216 Random Pre-harvest
-based- sampling 40.9%
longitudinal Method Post-harvest

21.8%

Community 327 Simple 28.7%
-based random

Sampling
Community 162 Random 19.1%
-based sampling

Method
Community 404 Stratified 28.7%
-based sampling

technique
Community 384 Simple 36.0%
-based random

sampling
Community 5047 Stratified, 18.5%
-based two-stage

cluster

A high risk of selection bias was observed in five studies.
Bias related to analysis was also observed in four studies.
Measurement bias was observed in two studies [32,38]
(Table S1).

Table S1 showed risk of bias assessment of 11 included
studies using the Hoy [26] tool with ten criteria’s.
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Table S1. Risk of bias assessment of 11 included studies using the Hoy [26] tool.

E 2 g

= = =

- = 5]
2 g g Es | & =
5 = e | 2% |z =
E 2 £ g2 5 2 5
@ -7 7] & 2 Z = a
Abraham Highrisk = High High Low Low
and Berhe risk risk risk risk
[38]
Alemayehu | Low risk High Low Low Low
[33] risk risk risk risk
Argaw Low risk Low Not Low Low
et.al. [32] risk clear risk risk
Wodajo et | Low risk Low Medium | Low Low
al. [36] risk risk risk risk
Feleke and Low risk Low Low High Low
Feleke risk risk risk risk
[37]
Hailu et al. | Low risk Low Low Medium | Low
[31] risk risk risk risk
Lakew et Low risk Low Low Low Low
al. [22 risk risk risk risk
Mekuriaw | Low risk Low Low Low Low
& Birhanu risk risk risk risk
[23]
Orsngo Low risk Low Low Low Low
[35] risk risk risk risk
Roba [30 High risk High Not Low Low

risk clear risk risk
Roba [34 High risk Low Not Low Low
risk clear risk risk

Risk of bias assessment Hoy [26] tool: Yes (low risk); No
(high risk)

1. Representation: Was the study population a close
representation of the national population?

2. Sampling: Was the sampling frame a true or close
representation of the target population?

3. Random selection: Was some form of random selection
used to select the sample OR was a census undertaken?

4. Non-response bias: Was the likelihood of non-response
bias minimal?

5. Data collection: Were data collected directly from the

TR

p= = bt 25 e
Q -

& g | = o g% 5
E 2 5% 2- 5f i}
< = = < = @»n
&} ZeS A5 £R2 723 2 <
High Low Low low risk  Low risk = Medium
risk risk risk risk
Low Low Low Low Low risk | Low risk
risk risk risk risk
Not Low Low Low Low risk ~ Low risk
clear risk risk risk
Low Low Low Low High risk | Low risk
risk risk risk risk
Low Low Low Low High risk = Low risk
risk risk risk risk
Low Low Low Low High risk | Low risk
risk risk risk risk
Low Low Low Low Low risk =~ Low risk
risk risk risk risk
Low Low Low Low Low risk | Low risk
risk risk risk risk
Low Low Low Low Low risk =~ Low risk
risk risk risk risk
Low Low Low Low Low risk = Medium
risk risk risk risk risk
Low Low Low Low High risk = Medium
risk risk risk risk risk

subjects?

6. Case definition: Was an acceptable case definition used in
the study?

7. Reliability and wvalidity of study tool: Was the study
instrument that measured the parameter of interest show to
have reliability and validity?

8. Data collection: Was the same mode of data collection
used for all subjects?

9. Prevalence period: Was the length of the prevalence period
for the parameter of interest appropriate?

10. Numerators and denominators: Were the numerator(s)
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and denominator(s) for the parameter of interest appropriate?
The overall risk of bias was then scored according to the
number of high risks of bias per study: Low (<2), moderate
(3-4) and high (>5).

Out of 11 included studies eight studies (72.3%) had low risk
of bias, and three studies (27.7%) had a moderate risk of
bias.

The 11 studies included assessing prevalence of anemia in
lactating women exhibited high heterogeneity (Cochrane Q
test p= 0.00001, 1> test (98%) which is indicative to use the
random-effects model (Figure 2). Nevertheless, the Egger
weighted regression statistics of studies conducted on the
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prevalence of anemia (P= 0.2) and Begg rank correlation
statistics (p = 0.3) indicated no evidence of publication bias.
There was no sign of publication bias and symmetry in the
funnel plot (Figure 3). To decrease the heterogeneity,
subgroup analysis was performed based on the region,
quality of studies, survey year and study setting. However,
the heterogeneity in all subgroups was considerable (Table
2). Based on the GRADE evidence tool assessment the
overall quality of evidence for the prevalence of anemia
among lactating women was found to be very low due to the
risk of bias and inconsistency (Table S2).

Pravalence Prevalence
Study or Subgroup Weight IV, Random, 95% CI IV, Random, €5% CI
Ahraham & Berne 2020 88% 0.2420(0.1873,0.2967] -
Alemayenu 2017 89% 0.2670(0.2362,0.3378) =

Argavr etal 2014

Berhanu Yvodajo et.al. 2018

Fele<e and Fe eke 2018
FailuT.etal. 2012
Lakew Y, elal. 2015
Wekuriaw & Birhanu 2016
CrsrgoM. 2016

Roba, KT, 2015

Foba, KT. 2016

Total (95% CI)

50%
93%
83%
90%
95%
4%
91%
87%
90%

100.0%
Feterogeneity: Ta.# = 0.01; Chi*= 582.06, df= 10 (P < C.000C"); F=98% T 1 T 1

0.2670 (02403, 2.3340)
0.1140(0.0833, 0.1444)
0.4750 (0.4453, 0.5044)
0.3600 (03142, 0.4088)
0.1€50 (01742, 0.1958)
0.2630 [0.2701, 0.2959)
0.4440 [0.£021, 0.4859)
0.1610(0.1304, .2516)
0.3100 [0.2657, 0.3543)

0.2390[0.2267, 0.3512)

Testforoverall effzet: Z=9.70 (P < 0.0001)

-1 L5 0

Figure 2. Forest plots of 11 studies on prevalence of anemia among Lactating women in Ethiopia, 2010-2020.
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Figure 3. A funnel plot of studies conducted on prevalence of anemia among lactating women in Ethiopia, 2010-2020.
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Table 2. Subgroup analysis of the prevalence of anemia by region, risk of bias, study setting and survey year using I? test for
heterogeneity, 2020.

Subgroups Anemia Prevalence 13(%) P-value
% (95% CI)
Survey Year 2010-2014 26.1(18.8, 33.5) 95 0.000
2015-2020 31.1(21.1,41.2) 99 0.000
Study setting Community-based 27.3(21.6, 32.3) 97 0.000
Facility-based 35.9(13.2-58.8) 98 0.000
Risk of Bias Moderate risk 25.0(18.1-31.9) 81 0.006
Low risk 30.4(22.8-37.9) 99 0.000
Tigray 20.9(12.8-29.1) 89 0.001
Afar 44.9(34.1-55.8) 0 0.66
Amhara 29.6(12.5-46.6) 99 0.000
Oromia 27.3(20.1-34.5) 96 0.000
Regions Somali 58.7(39.1-78.3) 90 0.001
Benshangul-gum 21.8(13.9-29.7) 0 0.70
SNNPR 25.7(14.8-36.7) 98 0.000
Gambella 26.5(11.1-41.9) 0 0.59
Harari 25.7(17.3-34.1) 70 0.02
Dire Dawa 35.9(33.8-37.9) 0 0.61
Addis Ababa 11.6(2.8-20.4) 75 0.05

Table S2. GRADE quality of evidence profile for prevalence of anemia among lactating women in Ethiopia, 2010-2020.

Quality assessment
Number of Design Risk of Inconsistency Indirectness Imprecision Publication Overall
studies bias bias quality  of
evidence
11 Cross- Serious' | Serious? No serious | No serious | Undetected® = @000 VERY
sectional indirectness | imprecision* LOW!?
due to risk of
bias and
inconsistency
'High risk of selection bias was observed in five (45.5%) studies, bias related to analysis was also observed in four (36.4%) studies,
measurement bias was observed in two studies and 27.7 % of information were from medium risk of bias studies; Downgraded by 1 for risk
of bias
2Chi-squared tests of heterogeneity had a low p-value (p <0.05) and P value was large 98%, downgraded by one for inconsistency
3Anemia status of study participants (outcome) was determined based on blood hemoglobin concentration result, hemoglobin concentration
below 12.0 g/dl was considered as anemic. (CDC Atlanta method and WHO Classification); No down grade for indirectness
“The sample size (Total lactating women=13, 495) is above 2000 and total events (anemic lactating women=3,604) are more than 300; No
down grade for imprecision
’The Egger weighted regression statistics of studies conducted on the prevalence of anemia (P= 0.2) and Begg rank correlation statistics
(P=0.3) indicated no evidence of publication bias (P-value > 0.05). There was no sign of publication bias and asymmetry in the funnel plot.
No down grade for Publication bias
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An evaluation of the degree of certainty of the evidence for
the outcome (prevalence of anemia) was performed using the
GRADE (Grading of Recommendations Assessment,
Development and Evaluation) tool. In GRADE approach
observational studies start from low quality evidence but
downgraded to very low based on the five factors; risk of
bias, inconsistency, indirectness, imprecision and publication
bias. Evidence from observational studies can be upgraded
provided no other limitations have been identified based on
the five factors. Assessments were made for the five main
domains (risk of bias, consistency, directness, precision and
publication bias), as well as overall quality of evidence. We
used study design as our starting point and downgraded by
one step for each domain that was not met; based on the
GRADE recommendation.

Risk of bias: Is limitations in the study design and
implementation may bias the estimates of an intervention
effect. Most information is from studies at low risk of bias:
No serious limitations, No downgrade. The proportion of
information from studies at high risk of bias is sufficient to
affect the interpretation of results: Serious limitations,
downgraded one level. High risk of selection bias was
observed in five studies. Bias related to analysis was also
observed in four studies, Measurement bias was observed in
two studies and 27.7 % of information were from medium
risk of bias; Downgraded by 1 for risk of bias.

Inconsistency: Refers to an unexplained heterogeneity of
results. Criteria to determine inconsistency can be applied
when results are from more than one study and include:
statistical criteria including tests of heterogeneity (e.g. chi-
squared or Chi?) have a low p-value (p <0.05), I value is
large (> 25%). The outcome was downgraded by one due to
inconsistency (tests of heterogeneity p <0.05 and I? is large).

Seifu B & Yilma D

Indirectness: The question being addressed by the authors of
a systematic review is different from the available evidence
regarding the population, intervention, comparator, or an
outcome. The quality of the evidence may be downgraded
when substitute measurements or surrogate endpoints are
measured instead of patient-important outcomes. Anemia
status of study participants (outcome) was determined based
on blood hemoglobin concentration result, hemoglobin
concentration below 12.0 g/dl was considered as anemic.
(CDC Atlanta method and WHO Classification); No down
grade for indirectness.

Imprecision: Results are imprecise when studies include
relatively few patients and few events and thus have wide
confidence intervals around the estimate of the effect. For
dichotomous outcomes you should consider downgrading the
quality of evidence because of imprecision for either of the
following two reasons: The total sample size is lower than
2000 and/or total number of events is less than 300 (a
threshold rule-of-thumb value). Since the sample size (Total
lactating women=13,495) is above 2000 and total events
(anemic lactating women=3,604) are more than 300; No
down grade for imprecision.

Publication bias: Is a systematic under-estimate or an over-
estimate of the underlying beneficial or harmful effect due to
the selective publication of studies. Funnel plot analysis,
Egger weighted regression and Begg rank correlation tests
were used to detect publication bias and P-value<0.05 was
considered as indicative of statistically significant
publication bias. The Egger weighted regression statistics of
studies conducted on the prevalence of anemia (P=0.2) and
Begg rank correlation statistics (P=0.3) indicated no evidence
of publication bias (p-value>0.05). There was no sign of
publication bias and asymmetry in the funnel plot. No down
grade for publication bias (Table 3).

Table 3. The quality of evidence reflects the extent to which we are confident that an estimate of the effect is correct.

Definition

Further research is very unlikely to change our confidence in the estimate of effect.

Further research is likely to have an important impact on our confidence in the estimate of effect

Further research is very likely to have an important impact on our confidence in the estimate of

Grade
High
Moderate
and may change the estimate.
Low
effect and is likely to change the estimate.
Very low Any estimate of effect is very uncertain

Prevalence of anemia among lactating women in Ethiopia

A total of 11 studies were included in this systematic review
and Meta-analysis to reveal the prevalence of anemia in
lactating women in Ethiopia from 2010 to 2020. A study
done in 2010 reported an 18.5% prevalence of anemia among
lactating women in Ethiopia. The prevalence was lowest in
Addis Ababa (7.3%) and higher (48.3%) in the Somali region
[22]. Whereas in a study conducted in 2012 the prevalence of

anemia in lactating women was 26.0% in southern Ethiopia
[31]. Based on the three studies conducted in 2014, the
prevalence of anemia was found to be 19.1% in eastern
Ethiopia [34], and 28.7% in southwest Ethiopia [32,33]. In
2015, a longitudinal community-based study reported anemia
prevalence of 21.8% in post-harvest and 40.9% in pre-
harvest seasons in the Hararge region, Ethiopia [30]. Another
study conducted in the Amhara region, documented
relatively high prevalence (47.5%) of anemia in lactating
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women in 2015 [36]. The 2016 study reported 28.3%
prevalence of anemia in lactating in Ethiopia ranged from
16.3% in Addis Ababa to 68.3% in Somali region [23].
Another study which was done in the southern Ethiopia also
found a 44.4% prevalence of anemia among lactating women
[35]. Moreover, two recent studies [36, 38] conducted in
2017, reported a relatively lower prevalence rate of 11.4%
anemia in the southern region and 24.2% in the Tigray region
(Table 1).

The pooled prevalence of anemia among lactating women in
Ethiopia was 28.9% (95%CI: 22.7%- 35.1%) (Figure 2).
Furthermore, subgroup analysis based on the regions showed
that the prevalence of anemia in lactating women was
significantly higher; 58.7% (95% CI: 39.1%-78.3%) in the
Somali region, 44.9% (95% CI: 34.1%-55.8%) in the Afar
region and 35.9% (95% CI: 33.8%-37.9%) in the Dire Dawa
administrative city as compared to the lowest prevalence;
11.6% (95% CI: 2.8%-20.4%) in the Addis Ababa city.
However, the subgroup analysis of anemia prevalence rates
based on the survey year, the quality of studies and study
settings indicated no significant difference. The prevalence
of anemia in lactating women was 26.1% (95% CI: 18.8%,
33.5%) in studies conducted from 2010 to 2014 and 31.1%
(95% CI: 21.1%, 41.2%) in studies conducted from 2015 to
2020. While the subgroup analysis based on risk of bias
indicated that the prevalence of anemia in studies with a low
risk of bias was 30.4% (95% CI: 22.8%-37.9%) and 25.0%
(95% CI: 18.1%-31.9%) in moderate risk studies. Similarly,
the prevalence of anemia in facility-based studies was 35.9%
(95% CI: 13.2%-58.8%) and 27.3% (95% CI: 21.6%, 32.3%)
in community-based studies (Table 2).

Factors associated with Anemia among lactating women
in Ethiopia

Maternal education, residence, wealth index, and
employment status of lactating mothers were socioeconomic
factors significantly associated with anemia in lactating
women. Women who lacked formal education were 1.69
times more likely to be anemic than their educated counter
parts (OR=1.69; 95% CI: 1.13, 2.53). Similarly, rural
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residents had 1.67 times higher odds of anemia than urban
residents (OR=1.67; 95% CI: 1.43, 1.94). Employed lactating
women had 27% lower odds of being anemic compared to
unemployed women (OR= 0.73; 95% CI: 0.66, 0.80). In
addition, women in middle and rich wealth index quintiles
had about 19% and 21% lower odds of developing anemia as
compared to those lactating mothers from poorer wealth
quintiles, respectively.

Among women’s reproductive characteristics, parity,
antenatal care visits, and utilizing family planning were also
factors significantly associated with anemia in lactating
mothers in Ethiopia. Lactating women with higher parity
(above 4) (OR=1.24; 95% CI: 1.08, 1.42), women who had
lower antenatal care visits (below 4) (OR=1.64; 95%
CI:1.18, 2.28), and mothers who don’t utilize family
planning (OR=1.51; 95% CI: 1.35, 1.70) had significantly
higher odds of developing anemia compared to their
respective counterparts.

The meta-analysis also showed that underweight lactating
women (BMI<18.5kg/m?) were 1.3 times more likely to be
anemic than normal-weight women (OR=1.28; 95% CI: 1.10,
1.56). Lactating women with lower dietary diversity had
about 2 times higher odds of anemia than those women who
had adequate dietary diversity (OR=1.90; 95% CI: 1.44,
2.50). Similarly, lactating mothers from food-insecure
households were 3 times more likely to be anemic than
women from food secured households (OR= 3.01; 95% CI:
1.47, 6.15).

Lactating women who had a history of malaria infection were
3.7 times more likely to be anemic than their counterparts
(3.71; 95% CI. 2.77, 4.9). Moreover, taking iron
supplementation during pregnancy was negatively associated
with anemia in lactating mothers. Women who took iron
supplementation during their last pregnancy had a 45% lower
risk of developing anemia compared to their counterparts
(OR=0.55; 95% CI: 0.49, 0.63). However, maternal age,
delivery mode, history of abortion, and place of delivery
were not significantly associated with anemia in lactating
mothers (Table 4).

Table 4. The pooled odds ratios of factors associated with anemia among lactating women in Ethiopia, 2020.

Factor Variables Odds Ratio (95% CI) 12(% ) P-value
(Random effect model)

Maternal age in years 25-34 1.35 [0.46, 3.99] 84 0.01
35—49 2.06[0.47,9.10] 83 0.02
Women lacked formal education 1.69 [1.13, 2.53] 80 0.001
Employed women 0.73 [0.66, 0.80] 0.47
Wealth index quintiles Middle 0.81 [0.70, 0.93] 0.48
Rich 0.79 [0.68, 0.91] 47 0.17
Rural residence 1.67 [1.43, 1.94] 84 0.001
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Home delivery 1.13 [0.91, 1.40] 0 0.46

High parity above 4 1.24 [1.08, 1.42] 51 0.07
Lower antenatal care visits (<4) 1.64 [1.18, 2.28] 73 0.005
History of Abortion 1.30[0.21, 8.20] 94 0.000

Lack of contraceptive utilization 1.51 [1.35, 1.70] 0 0.52
Cesarean section delivery 2.22 [0.38, 12.82] 96 0.000
Lower women dietary diversity 1.90 [1.44, 2.50] 74 0.02
Maternal BMI <18.5kg/m? 1.28 [1.10, 1.56] 45 0.14
Food insecurity 3.01[1.47, 6.15] 76 0.04
Taking iron during pregnancy 0.55[0.49, 0.63] 99 0.000
Malaria infection history 3.71[2.77, 4.96] 0 0.67

DISCUSSION

This systemic review and meta-analysis synthesized evidence
on the prevalence and associated factors of anemia in
lactating women in Ethiopia from 2010 to 2020.
Accordingly, the pooled prevalence of anemia among
lactating women in Ethiopia was found to be 28.9%. The
prevalence was relatively higher 31.1% in studies conducted
from 2015 to 2020 compared with 26.1% in studies
conducted from 2010 to 2014. This finding is supported by
the EDHS results that the prevalence of anemia among
lactating women in the country was increased from a mild
public health problem (18.5%) in 2011 [39] to a moderate
public health problem (28.6%) in 2016 [16]. Similarly, a
recent study showed that the prevalence of dietary iron
deficiency in Ethiopia declined from 1990 to 2010 and then
increased in 2017 [15]. This may be attributable to the
relatively higher prevalence of infectious diseases,
inadequate dietary diversity, low micronutrient intake, weak
health institutions and lower coverage of iron, and folate
supplementation [16,40]. Moreover, inadequate maternal
nutrition prioritization and lack of community-level
programs could also contribute to high maternal malnutrition
during pregnancy and lactation in Ethiopia [19,20].
Furthermore, the decrease in consumption of animal products
due to an increase in cost and meat export rate could have an
impact on the domestic meat cost and consumption [41,42].
Subgroup analysis based on regions indicated significantly
higher prevalence of anemia in Somali (58.7%), Afar
(44.9%) and, Dire Dawa regions (35.9%) compared with the
lowest rate in Addis Ababa (11.6%). These regions with a
higher rate of anemia are relatively less developed pastoralist
states compared with other regions in terms of healthcare
service coverage [16,43,44], socioeconomic status [16],
household food security and dietary diversity [45-47]. For
instance, sever food insecurity was the highest in the Somali
region (39.6%) and lowest in Addis Ababa (3.3%) [47]. In
addition, the pastoralist communities are also heavily

dependent on animal milk as a source of their daily food,
which has a low iron bio availability [48]. Moreover, in these
regions, most women (85%) gave birth at home that could
expose them to severe bleeding and about 87% of women did
not receive postnatal care services [16]. This lower health
service utilization could also result in missed opportunities
for the lactating women to be benefited from nutrition
counseling, iron supplementation, diagnosis of disease, and
treatment services provided at health facilities [16].
Therefore, community-based intervention approaches may
need to be prioritized in regions where maternal and
childcare utilization rates are low. While, facility-based
integrative nutritional interventions may be a better approach
in regions where healthcare utilization rates are high. Based
on the world health organization (WHO) classification, the
overall prevalence rate revealed that anemia in lactating
women is still a moderate public health problem in Ethiopia
[25]. Anemia among lactating women was a severe public
health problem in Afar and Somali regions (>40%) and a
mild public health problem in Addis Ababa anemia (<20%).
Whereas, in the remaining 8 regions out of 11 regions in
Ethiopia, it was found to be a moderate public health
problem (20%-40%) [25]. The observed anemia prevalence
differences a cross the regions could be attributed to the
regional difference in preferences of food consumption [45-
47], the rate of infectious disease occurrence [43] and
variation in healthcare services accessibility [16,44].
Moreover, the unavailability of improved latrine and clean
water facilities [16] could escalate the incidence of infections
that could lead to anemia [49]. These variations a cross
regions reflect the importance of disaggregated data for
evidence-based policymaking and program design and
context-specific interventions are required in order to reduce
anemia in Ethiopia.

Lactating women’s educational status was significantly
associated with anemia. Women who had formal education
had a significantly lower likelihood of developing anemia
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than uneducated counter parts. This finding is consistent with
other studies from developing countries [50-52]. This is
because educated mothers are more likely to use health care
services and eat more diversified foods than illiterate women.
Education improves the nutritional status of lactating women
through improving women’s knowledge on nutrition,
reducing cultural food taboos and enhancing their preference
of quality and quantity of diversified food groups consumed
during pregnancy and lactation period. In contrast, Illiterate
women had lower autonomy that restricts them from access
to maternal and child health care services [40, 50]. Likewise,
the risk of anemia in rural residents was higher than urban
residents. This is due to the reason that the rural areas are in
low socioeconomic status, have limited access to use iron-
rich foods [53,54] and had a lower rate of utilizing maternal
health services compared to urban regions [55].

The study also indicated that lactating women in higher
wealth quintiles had a lower odd of having anemia compared
with lower wealth index quintile. This finding is in line with
findings that lower socioeconomic status associated with a
higher risk of anemia [50,56]. This could be due to lactating
women from higher wealth quintiles households had a better
opportunity to access a balanced diet, higher meal frequency,
and diversified foods [57,58]. Similarly, anemia was
significantly lower in employed lactating women compared
to unemployed women. This might be due to the extra
income employed women earned enabled them to access
more diversified food groups and improved their
micronutrient intakes [54,59]. In addition, being employed
could give them decision making power of their health to
receive better health care service rather than depending on
their  husband’s  income. Hence, improving the
socioeconomic status of lactating women could contribute
more to preventing and reducing anemia morbidity in
Ethiopia.

Lactating mothers who had used family planning had a lower
likelihood of having anemia than those who had never used
family planning. Similarly, studies from Ethiopia and Timor-
Leste also showed that the use of family planning was
associated with a lower risk of anemia [50,60]. The
importance of family planning in reducing the risk of anemia
was also supported by studies done in low and middle-
income countries [61,62]. This is because taking
contraceptives might have a chance of reduction of monthly
menstrual bleeding, reduce the risk of anemia due to
hemorrhage during pregnancy, and postpartum by reducing
the number of pregnancy and childbirth. Similarly, higher
parity is associated with anemia. Frequent births may not
provide a sufficient time period to replenish lost nutrient
stores before another childbirth [63], especially among
mothers with poor feeding practice [64]. In addition, women
with frequent births in short periods might have both ante
partum and postpartum hemorrhage with subsequent births
which could result in anemia. Menstrual blood loss is lower
in women using oral contraception and higher in women
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using intrauterine contraceptive device [65]. These findings
reflected that postpartum complications should be managed
effectively and family planning methods that decrease
bleeding should be used in order to reduce anemia prevalence
in Ethiopia.

Women who had received the recommend at least four
antenatal care visits were found to be less likely to develop
anemia during the postpartum period. The provision of
nutrition and health education about the consumption of
various sources of iron-rich diets and the provision of iron
supplementation during ANC visits could be contributed to
the reduction of anemia [16,63]. In Ethiopia, about 42% of
women age 15-49 years took iron supplements and two-third
of women (66%) received nutrition counseling during their
ANC visits in 2016 [16]. They are also screened for some
diseases, including anemia, and benefited from prophylactic
measures against malarial infection, iron, and folic acid
supplementation [14,16]. This is also supported by the
finding that lactating women who had received iron
supplementation during their last pregnancy had a lower risk
of anemia than their counterparts. In high-risk populations
where anemia prevalence greater than 20%, weekly iron and
folic acid supplements are recommended for childbearing
women [66]. Studies also revealed the effectiveness of
weekly iron supplementation in preventing iron deficiency
anemia among lactating mothers in developing countries
[67,68]. Therefore, improving iron supplementation coverage
in Ethiopia could minimize the harmful effects of anemia in
pregnant and lactating women and in their children [18].

Maternal nutritional status was found to be significantly
associated with anemia. Undernourished lactating mothers
(BMI<18.5 kg/m?) had higher odds of developing anemia
than normal-weight women. Studies from Ethiopia and
Thailand also reported BMI correlated with the rate of
developing anemia [50,69]. When mothers are at risk of
deficiency of macronutrients, they are also most likely at risk
of other micronutrient decencies such as iron [70]. Studies
indicated ttat anemia amemg reproductive-age women in dev-
eloping countries is mainly due to malnutrition and poor inta-
ke [71,72]. Most women from low and middle-income count-
ries consume diets lacking haem iron and diets adequate in n-
on-haem iron which has a low absorption that could lead to i-
ron deficiency anemia [73].

Mothers who consumed less diversified food groups were
more likely to be anemic than their counterparts. This finding
also supported by the finding that food insecurity
significantly associated with higher odds of developing
anemia among lactating women [54,74,75]. This is explained
by the fact that inadequate dietary diversity leads to a
deficiency of minerals and vitamins which in turn affects iron
intake [70,72]. Consumption of various food types which
include good sources of iron like fruits, vegetables, whole
grains, milk products, lean meat, fish, dry beans, egg, and
nuts prevents anemia during pregnancy and lactating women.
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However, high fiber diets, low-fat diets, and high tea and
coffee consumption without vitamin C consumption inhibits
iron absorption which could expose mothers to develop
anemia [25,40]. However, only less than 20% of women in
Ethiopia met minimum dietary diversity [47] mainly due to
food taboos towards consuming certain foods, lack of
knowledge about dietary diversity, high food insecurity, and
economic constraints [54,75]. Hence, a multi-component
strategy that will tackle the economic and socio-behavioral
issues is crucial to improve the nutritional status of women in
Ethiopia.

Anemia prevalence was significantly higher among women
who had a history of malaria infection compared with their
counterparts. This is explained by the fact that the number of
red blood cells could be reduced due to the plasmodium
species ingests the red blood cells of the host and the reduced
appetite and nutrient consumption. Studies also confirmed
that infections like malaria and hookworm cause anemia as a
result of decreasing appetite, loss of nutrients, reducing the
efficiency of absorption, and the use of micronutrients
[14,49].

Generally, multiple interacted factors such as poor
socioeconomic status, communicable diseases, household
food insecurity, inadequate dietary diversity, and low health
care services utilization are the main factors for the high
prevalence of anemia among lactating women in Ethiopia.
Therefore, integrated, and comprehensive nutrition packages
should be designed and implemented in order to prevent
nutrient deficiencies and associated morbidity in lactating
women in Ethiopia.

LIMITATIONS OF THE STUDY

The different sources of biases like the in accurate selection
of study participants, the small sample size in some studies,
data collection and analysis limitations, and selective results
reporting in the included studies could affect findings in the
meta-analysis [76]. Since the original studies incorporated in
this review were cross-sectional design, the confounding
variables might affect the estimates. Extensive searches using
the different searching strategies (manual and electronic)
were conducted, and both published and unpolished articles
were included. In order to minimize bias, data were extracted
by two authors independently using a pre-determined tool.
This author also conducted a quality assessment. High
heterogeneity was found across included studies. Some of the
included studies did not report the outcome with variables
that limits us to do intensive sub- group analysis. High
heterogeneity was addressed by conducting subgroup
analysis and using the random-effects model to compute the
pooled prevalence and odds ratio. The random-effects model
considers any heterogeneity embedded in meta-analysis.
Nevertheless, several unexamined confounders might
contribute to the heterogeneity of anemia prevalence among
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CONCLUSION

The study indicated that anemia in lactating women is still a
moderate public health problem in the majority of regions in
Ethiopia and has remained a severe public health problem in
Afar and Somali regions. Lower socioeconomic status,
maternal malnutrition, malaria infection, food insecurity, and
inadequate food diversity were factors associated with higher
odds of developing anemia in lactating women in Ethiopia.
Moreover, maternal health services utilization like antenatal
care, family planning, and iron supplementation were
significantly correlated with lower odds of anemia. Hence;
the government of Ethiopia needs to monitor and evaluate the
implementation and effectiveness of nutrition programs in
Ethiopia in order to strengthen, design, and effectively
implement comprehensive multi-sectorial community and
facility-based interventions like food diversification, food
fortification, micronutrient supplementation, and nutrition
education in order to prevent and reduce anemia morbidity
among lactating women in Ethiopia.
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