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Abstract

Objectives To investigate the association between EBF and educational status, household income, marital status, media
exposure, and parity in Ethiopia.

Methods PubMed, EMBASE, Web of Science, SCOPUS, CINAHL and WHO Global health library databases were searched
using key terms for all studies published in English between September 2009 and March 2019. The methodological quality
of studies was examined using the Newcastle—Ottawa Scale (NOS) for cross-sectional studies. To obtain the pooled odds
ratio (OR), extracted data were fitted in a random-effects meta-analysis model. Statistical heterogeneity was quantified
using Cochran’s Q test, 72, and I? statistics. In addition, Jackknife sensitivity analysis, cuamulative meta-analysis, and meta-
regression analysis were conducted.

Results Out of 553 studies retrieved, 31 studies fulfilled our inclusion criteria. Almost all included studies were conducted
among mothers with newborn less than 23 months old. Maternal primary school education (OR 1.39; 95% CI11.03-1.89;
’=86.1 1%), medium household income (OR 1.27; 95% CI1.05-1.55; I’= 60.9%) and being married (OR 1.39; 95% CI1.05—
1.83; I’=76.96%) were found to be significantly associated with EBF. We also observed an inverse dose-response relation-
ship of EBF with educational status and income. However, EBF was not significantly associated with parity, media exposure,
and paternal educational status.

Conclusions In this meta-analysis, we showed the relevant effect of maternal education, income, and marital status on EBF.
Therefore, multifaceted, effective, and evidence-based efforts are needed to increase the national level of exclusive breast-
feeding in Ethiopia.

Keywords Breastfeeding - Exclusive breastfeeding - Breast milk - Meta-analysis - Ethiopia

Significance Statement

Exclusive breastfeeding practice (EBF) in Ethiopia is
lower than the national Health Sector Transformation Plan
2016-2020, National Nutrition Program 2016-2020, and
WHO Global Nutrition Targets 2025. Several factors may

Electronic supplementary material The online version of this
article (https://doi.org/10.1007/s10995-020-03059-2) contains
supplementary material, which is available to authorized users.

P4 Tesfa Dejenie Habtewold
tesfadej2003 @ gmail.com

Extended author information available on the last page of the article

@ Springer

predict EBF at different level. For the first time, we depicted
that educational status, household income, and marital sta-
tus significantly predicted EBF practice in Ethiopia. This
suggests that the meta-analysis detected small associations
that many previous studies in Ethiopia have not been able to
show a significant association between TIBF and different
predictors. This national evidence can be useful for cross-
country and cross-cultural comparisons. The finding also
triggers public health interventions targeting identified pre-
dictors, such as counseling, peer education and promoting
gender equality.
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Background

Optimal breastfeeding is an essential element for satisfac-
tory growth and development of infants and children by
reducing and/or preventing morbidity and mortality related
to malnutrition and infection (Baker et al. 2006; Edmond
et al. 2006; Mullany et al. 2008; Reading 2000). Recent
estimates suggest that optimal breastfeeding could prevent
around 12% of deaths in under-five children every year,
representing around 800,000 lives in low- and middle-
income countries (Black et al. 2013). Consequently, the
Innocenti Declaration, UNICEF, World Health Organiza-
tion (WHO), British Paediatric Association, American
Dietetic Association, and American Academy of Pedi-
atrics have recommended exclusive breastfeeding (EBF)
for the first 6 months (Yngve and Sjostrom 2001). EBF
is the proportion of children born within 2 years who
feed only breastmilk for the first 6 months after delivery
(WHO, UNICEF, USAID, AED, UCDAVIS, IFPRI 2008).
A recent systematic review and meta-analysis show that
Exclusive breastfeeding (EBF) significantly lowers the risk
of sepsis, diarrhea and respiratory infections (Khan et al.
2015). Additionally, EBF prevents 20% to 22% of neona-
tal deaths (Baker et al. 2006; Edmond et al. 2006; Setegn
et al. 2011). To achieve the above recommendations and
optimize the benefits of EBF, the global initiatives such as
the International Code of Marketing of Breast-milk Sub-
stitutes, the Baby-Friendly Hospital Initiative (BFHI), the
Millennium Development Goals, and the Global Nutrition
Targets 2025 and Sustainable Development Goals have
been developed (Gomez-Pomar and Blubaugh 2018; Ogbo
et al. 2017).

Despite these facts, EBF is suboptimal in both devel-
oped and developing countries (Alemayehu et al. 2009a;
Patel et al. 2008). Non-exclusive breastfeeding in the first
6 months of life resulted in 1.4 million deaths and 10%
of the disease burden in children younger than 5 years of
age (Ekambaram et al. 2010). Overall, in low- and mid-
dle-income countries, only 37% of children younger than
6 months of age are exclusively breastfeed (Victora et al.
2016). Based on secondary data analysis of 32 Demo-
graphic and Health Surveys conducted in sub-Saharan
African countries since 2010, the prevalence of EBF is
41.0% (Gebremedhin 2019). In Ethiopia, breastfeeding
is a common practice with 96% of children breastfed at
some point in time (Macro 2006). A meta-analysis study
(Habtewold et al. 2018a) from our research group shows
that the prevalence of EBF is 60.1%.

EBF has been associated with parental educational sta-
tus, marital status, household income, number of children,
maternal age, child age, antenatal care, place of delivery,
postnatal care, gender, birth order, employment status,

mode of delivery, and timely initiation of breastfeeding
thought findings are inconsistent (Alemayehu et al. 2009a;
Dearden et al. 2002; Dhandapany et al. 2008; Hector et al.
2005; Koosha et al. 2008; Setegn et al. 2011; Uchendu
et al. 2009). Likewise, a systematic review of 48 stud-
ies from 14 low- and middle-income countries identified
16 similar barriers of EBF (Kavle et al. 2017). In addi-
tion, based on a pooled Demographic and Health Survey
data sets collected in nine sub-Saharan African countries,
maternal educational status, maternal employment, antena-
tal care, postnatal care, and place of delivery were signifi-
cantly associated with EBF (Ogbo et al. 2017). Contrary
to the above evidence, a prospective study conducted in
India shows an absence of significant association between
EBF and parental education, living conditions, antenatal
care follow-up, birth weight, culture, postnatal breastfeed-
ing advice, previous breastfeeding exposure, and mothers’
employment status (Chudasama et al. 2009).

In Ethiopia, a systematic review of 32 studies identified
26 factors significantly associated with EBF that reported
by at least one study and categorized into four groups—
proximal, proximal-intermediate, distal-intermediate and
distal. Proximal factors include maternal educational sta-
tus, mother’s knowledge on EBF, guidance and counseling,
access to health facility, poor attitude, and age of newborn.
Proximal-intermediate factors include place of delivery,
timely initiation of breastfeeding, intention or plan to breast-
feeding, mode of delivery, breast complication, breastfeed-
ing self-efficacy and outcome expectancy, and sex of new-
born. Distal-intermediate factors include antenatal care,
postnatal care, colostrum feeding, and pre-lacteal feeding.
Distal factors include paternal educational status, household
income, marital status, parity, husband support, maternal
age, place of residence and family size (Habtewold et al.
2018a). Among these studies, remarkable inconsistencies
in findings, sample size and selection of predictors has also
been observed. The follow-up meta-analyses confirmed
that maternal occupational status, gender of newborn, age
of newborn, guidance and counseling on breastfeeding,
colostrum discarding, antenatal care, postnatal care, vagi-
nal delivery, health institution delivery, timely initiation of
breastfeeding significantly increased the odds of EBF (Ale-
bel et al. 2018; Alemu et al. 2019; Habtewold et al. 2018a).

The Ethiopian government has also endorsed and imple-
mented national and global nutrition/breastfeeding initia-
tives to reduce infant and child morbidity and mortality. A
national nutrition strategy and program (NNP) has been
developed and implemented in a multi-sectoral approach.
The Health Sector Development Program (HSDP 1V) has
also integrated nutrition into the Health Extension Program
to improve the nutritional status of mothers and children
(Federal Democratic Republic of Ethiopia Ministry of
Health 2015). Despite the reduction of under-five mortality,
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malnutrition, stunting, and underweight (Assefa et al. 2015),
the rate of EBF in Ethiopia has fallen short of the Health
Sector Transformation Plan 2016-2020 (Federal Democratic
Republic of Ethiopia Ministry of Health 2015), National
Nutrition Program 20162020 (Federal Democratic Repub-
lic of Ethiopia 2016) and WHO Global Nutrition Targets
2025 (World Health Organization 2014). The recent meta-
analyses in Ethiopia also shows the pooled effect of only
limited number of predicting factors (Alebel et al. 2018;
Alemu et al. 2019; Habtewold et al. 2018a, b). These draw-
backs call for the need to explore additional factors that
affect EBF practice. Thus, the aim of this meta-analysis was
to investigate the association between parental educational
status, household income, parity, exposure to media and
marital status with EBF in Ethiopia. We selected these fac-
tors because there was no meta-analysis and we expect they
can affect breastfeeding practice.

Methods
Protocol and Registration

This systematic review and meta-analysis was conducted
based on the registered (CRD42017056768) and published
protocol (Habtewold et al. 2017). Based on the authors’ deci-
sion, the following changes were made to the published pro-
tocol: Joanna Briggs Institute (JBI) tool (Munn et al. 2014)
was used to extract the relevant data, and cumulative meta-
analysis and mixed-effects meta-regression analysis were
done to reveal the trends of evidence and identify possible
sources of between-study heterogeneity, respectively. More-
over, studies published from 2009 to 2019 were included
even though our inclusion criteria in the published protocol
considered studies published starting from 2000.

Measurement Variables

The outcome measurement of this study was EBF, which is
the proportion of children born in the last 2 years who feed
only breastmilk for the first 6 months after delivery (WHO,
UNICEF, USAID, AED, UCDAVIS, IFPRI 2008). Mater-
nal educational status, paternal educational status, house-
hold income, marital status, media exposure, and parity
were the predicting factors. The selection of these factors
was guided by our previous systematic review (Habtewold
et al. 2018a) and they were not addressed by the follow-up
meta-analysis. Educational status represents the highest
schooling grade achieved as per the Ethiopian educational
system and categorized as ‘uneducated’ (including those
who were able to read and write without formal school-
ing), ‘primary education’ (grades 1 to 8) and ‘secondary
or above’ (starting from grades 9). Household income was

@ Springer

categorized as ‘high’, ‘medium’ and ‘low’. Because of sub-
stantial inconsistency in the reported household income,
we used a harmonized qualitative way of classification
of income for all included studies that reported at least
three categories of household income or wealth index
based on authors’ educational judgment. Marital status
was categorized as ‘currently married’ and ‘others’ (i.e.
single, divorced, widowed or separated). Media exposure
represents exposure to or ownership of any print media
(newspaper, leaflet, and brochure) and broadcasting (radio
and television) and categorized as ‘yes’ and ‘no’. This does
not include social medias, such as Facebook, Email, You-
Tube, or WhatsApp as most mothers do not have access
to internet. If studies reported accessibility or exposure
to more than one media tool, we extracted data on radio
followed by television and print media. Parity refers to the
total number of births after 28 weeks and was categorized
as ‘primipara’ if the mothers have only one birth and ‘mul-
tipara’ if the mothers have at least two births.

Search for Literature

PubMed, EMBASE, Web of Science, SCOPUS, CINAHL
and WHO Global health library databases were searched for
studies published between 2000 and 2019. The interactive
searching syntax was developed for all databases in consul-
tation with a librarian, experts on literature searching (Sup-
plementary file 1). We further manually searched the table
of contents of Ethiopian Journal of Health Development,
Ethiopian Journal of Health Sciences, Ethiopian Journal of
Reproductive Health, International Breastfeeding Journal,
BMC Pregnancy and Childbirth, BMC Public Health, BMC
Paediatrics, Nutrition Journal and Italian Journal of Paedi-
atrics. We also searched cross-references and grey literature
on Addis Ababa University institutional research collection
repository database. The search was updated in March 2019.

Inclusion and Exclusion Criteria

Studies were included if they met the following criteria: (1)
observational studies, such as cross-sectional, case—control
and cohort studies; (2) conducted in Ethiopia; (3) reported
on the association between EBF and maternal and paternal
educational status, household income that reported at least
three categories, marital status, media exposure that include
‘not exposed’ or ‘no access’ to media category and parity;
(4) published from September 2009 to March 2019. Program
evaluation reports, systematic reviews and meta-analyses,
qualitative studies and studies on mothers with medical
conditions including HIV/AIDS and pre-term or ill health
newborn were excluded.
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Screening and Selection of Studies

All identified studies were exported into RefWorks cita-
tion manager version 4.6 for Windows and duplicates were
deleted. Two reviewers (TD and BS) independently screened
the abstracts and titles using Microsoft Excel spreadsheet
for relevance, their compliance with our measurements of
interest and against our inclusion criteria. Based on Cohen’s
Kappa inter-rater reliability test, the agreement between the
two reviewers was 0.76 indicating substantial agreement.
If disagreements on the inclusion of titles or abstracts per-
sisted, full-text was reviewed. After removing irrelevant
studies, full text review was conducted by two independ-
ent reviewers (TD and SM). Disagreement on inclusion of
the studies was resolved through discussion until unanimity
was reached. Finally, two independent reviewers (TD and
SM) extracted the following information from each included
studies using Joanna Briggs Institute (JBI) data extraction
tool (Munn et al. 2014): author name, publication year,
residence, study design, study population, number of par-
ticipants, source of funding, and observed event. If funding
source was not explicitly mentioned, we reported as ‘not
mentioned’, whereas ‘no funding’ category was used if the
author explicitly mentioned there is no funding or funding
not applicable. If funding was not given directly but through
other donors, the original donor was mentioned. Newcas-
tle—Ottawa Scale (NOS) was used to examine the quality of
studies and the potential risk of bias (Peterson et al. 2011).
The scoring system, selection of cut-off value and interpreta-
tion used in this meta-analysis were published in our proto-
col (Habtewold et al. 2017). Preferred Reporting Items for
Systematic review and Meta-analysis (PRISMA) guideline
was used to illustrate the screening and selection processes
of studies and reporting the results (Supplementary file 2)
(Moher et al. 2009).

Statistical Analysis

To obtain the pooled odds ratio (OR), extracted data were
fitted in a random-effects meta-analysis model. In addition,
a cumulative meta-analysis was done to illustrate the trend
of evidence regarding the effect of predictors on EBF and
interpreted as stable, steadily increased/decreased, slightly
increased/decreased or dramatically increased/decreased.
Publication bias was assessed by subjective evaluation of the
funnel plot, and then, we performed Egger’s regression sta-
tistical test to objectively confirm the presence of significant
publication bias at p-value <0.01 (Egger et al. 1997). We
used Cochran’s Q test to test heterogeneity, T2 to estimate the
amount of total/residual between-study variance, and I2 sta-
tistics to measure the proportion of total variation between
studies due to heterogeneity (Higgins and Thompson 2002).
Clinical and methodology heterogeneity were also carefully

evaluated. Factors attributed to between-study heterogene-
ity were investigated using mixed-effects meta-regression
analysis using region, residence, sample size and publication
year as covariates (Viechtbauer 2010). The residual amount
of heterogeneity was subtracted from the proportion of het-
erogeneity and divided by the total amount of heterogeneity
to obtain the total amount of heterogeneity (R?) explained by
covariates. Omnibus test of moderators was applied to assess
the moderation effect of these covariates. Meta-regression
analysis was done only when heterogeneity threshold
(I?) was > 80%. Jackknife sensitivity analysis was done
to examine the influence of outlier studies on the pooled
OR estimate, a significance level of estimate and between-
study heterogeneity (Tsumoto and Hirano 2014). The study
was excluded when the pooled OR estimate increased or
decreased by one and changes the significance level after
lifting out that study from the meta-analysis. Because of the
small number of studies available for some variables, the
change in heterogeneity threshold was not considered as a
primary criterion to detect and excluded the outlier study.
The data were analyzed using “metafor” packages in R soft-
ware version 3.2.1 for Windows (Viechtbauer 2010).

Results
Search Results

Of 553 studies retrieved through electronic databases and
manual searching, full-texts of 41 studies were reviewed.
Ten studies were excluded after the full-text review: three
studies reported only the prevalence of EBF, and the other
seven studies did not report the selected factors of interest.
Detailed characteristics of studies that reported each variable
was presented in Table 1. All studies had good methodologi-
cal quality (NOS score >7). One study reported more than
one influencing factors. The screening and selection process
has been illustrated below using the PRISMA flow diagram

(Fig. 1).
Predicting Factors
Maternal Educational Status

Seventeen studies (Adugna et al. 2017; Alemayehu et al.
2014, 2009b; Arage and Gedamu 2016; Asfaw et al. 2015;
Azeze et al. 2019; Berhe et al. 2013; Getahun et al. 2017,
Hailu 2015; Hunegnaw et al. 2017; Seid et al. 2013; Tadesse
et al. 2016; Tamir 2010; Tamiru and Tamrat 2015; Tariku
et al. 2017; Tsegaye et al. 2019; Worku 2015) involving
14,691 mothers reported the association between mater-
nal educational status and EBF (Table 1a). Seven studies
were conducted in Amhara region, five in SNNPR, and

@ Springer



4
i)
N 7€9 661 sev fe1oL,
[¥a)
M, 981 68 L6  9AOQE pue AIEpu0ddS
o~
o syyuow JoIISIq
A
M\ s01 Le 89 fodiid KyisIoATUn) T1 >uegur ueyrog
S eve €L 0LT pajednpauf) ueylog 21qed Y€9 /7€9 I SIOYION 2199 ‘BrRqWY  (STOT)TE 19 MBSy
)
.ML (441! ¥8¢ 8¢¢ [e10L
©
g of S¢ T aA0qe pue A1epuodos squow
= S0z L01 86 Arewiig Z1-9 uaIp[IYo (96002)
S 168 Wy 6vt pajeonpaun pauonuaw JON raaNiaani M SIOYIOJN  UMO) nxXy ‘AeISiy, “Te 30 nyakewaTy
©
m 9§ yee 8¢C [e10L
©
£ 181 L8 00T aA0qe pue A1epuodes s1wok
= 20T 121 18 Arewnig 01 SYIUOW 9 UAIP BpaIOM (L102)
eLl 9Cl Ly pajednpaufy pauonuaul JoN CT9S/L9S  ~THD M SISYIOIA eqUIaY “YdNNS ‘Te 30 unyeien
6¢S L0T (443 [e30L
16¢ 14! L9T1 2A0qE pue K1epuodag syuow
L81 €9 vel Arewitig uaIp[IYD oY) 9-0 syuejul f0 (L102)
IS 0¢ I¢ pajeonpauf)  dAeS pue QIVSN 6TS/1¥S M SISO esSeMeH “YdNNS Te 10 BUSNPY
(394 611 Pee [e30L
o€ T 61  9A0Qe pue AIepuodds spuow
08¢ 18 66¢ Arewig K)ISI9A 9> sjuejur umog, JoqeJ,
194 LT 91 pajeonpauf) - -1uN) JOQE[, 1 €SY/0LY Jo sIomoN 21qo(] ‘erequry  (9107) ‘e 10 d5ery
¥8¢€ 6¢1 994 [e10L
0z T 8]  QAOQE pue AIEpu0ddg ——
0s 6 Iy Krewrtig Ays1oatuny s1eak 7 > sjuejur BLINGZ YOUTA] (ST02)
1489 811 961 pajeonpauf) UOUT eqIV 78E/78¢ JO SISO BTV “YdNNS IBIWE], pUe NIwe],
161 I8 0Tt [e10L
201 PP 8C  9AOQE pue AIEpu0ddS squow p7
ot €l LT Arewrtig Ayis1on 01 () poSe uaip umoj
4 ¥C ST pajeonpaup)  -TU[) Bqeqy SIppy 19€/19¢ - JO SISO o[[eIN “AeISTL,  (E10T) 'TE 12 dyreg
1444 LT LLT [e10L
91 88 ¥, 9A0Qe pue AI1epuodoss squow
¥1¢ LTI L8 Krewrig 19 UIP[IYo #102)
St € 91 pajeonpaup)  AJSISATU() [ 81+/81 DBy OyMm SIOUION  umo) winxy ‘AeiSi, ‘e 32 nyakewa Yy
SNJB)S [RUOTIBONDA [eUISIRIA] ()
g0, ON SIX
pajedonreq
SUIpa9jISLaIq QAISN[OXF SI10308 Surpung sozis ojdwres  uonerndod Apmg eare Apnig saIpms
SS9 T p m T S P @ p m [ 0 U T J o AT ¥ w w m g ° 1 9 € I
0 soIpmys papnjour jo Arewwung | 3jqeL

pringer

Qs



77

Maternal and Child Health Journal (2021) 25:72-94

8¢ 86 ¥8¢C [e30L
€T 09 €61 9A0QE pue AIBPU0dS JR—
8 6T €S Arewtig 9> sjurjuI
Ly 6 8¢ pajesnpaur) pauonuaw JON £8¢/€8¢ PIm SIOYION K10 eqeQY SIPPY (S100) nirey
g8 L8E 8¢ey [e30L
0€s ore 0CC  2AOQe pue AIEpu0d9g
18I s 9z1 Krewig 98¢ Jo stpuow
' Ky1sIoA €7—0 UIp[IYd Ko
141 [4¢ 6 pajeonpaur) - -] Bqeqy SIppy Y6L/ST8 SuIARy SIOYION  Te(] Tiyeq ‘BIRYUY (0107) Trure,
€0y ol 19¢ [e10L
G91 96 60T 2A0qE pue AI1epuoddg squow
8¢CI 6¢ 68 Arewtig KIsIoATun) 21 01 9 UIP[IYo umop,
oIl Ly €9 pajeonpaur) OpOg EIB[OM €0y /¢y YIM SIOON nipog “4dNNS  (6100)T8 19 9792V
819 8LC ore [eloL
€L w7 IS  9A0Qe pue AIepuodeg squow
OLT 9 901 Arewrig JSIETN 9> Sjuejur (6102)
SLE [4! €81 pajeonpauf) - -Tuf) Bqeqy sIppy 819/1€9 MM STOYIOJN  BPAIOM BIIesAY “Tefy Te 10 2Ae3as ],
LTS 9LET 168¢ [eI0L
I6ll 9¢¢ ce8 aA0qe pue A1epuoddg syuow
€CL 91¢ LOY Krewrig Iepuon) 6S > URIP[IYO JOLSIq
clee YOLT 6091 pajednpauf) Jo Awisroatun LTTS ILTT'S m SISYION Teqe( ‘erequy (L10C) Te 19 MLIR],
1489 e 0LT [eI0L
97 6 L1 9A0Qe pue AIEpU0IS Squow c—0
vIl v 69 Arewtig Jo pase sjuejur wmsIq (9102)
YLE 061 P81 pajednpaur) dVION 6LS /209 Jam SI9ION 01108 “4dNNS ‘[e 30 9ssopeL,
618 LO¥ ly [eI0L
L6€ 702 S61 9A0QE puE ATEPU0IAS squow 71 15|
191 9 L6 Arewrig Iepuon 9} UL POISAT[P Ko
192 24! 0cI pajednpauf) Jo Aysroatun 618/618 Oym SIYION e H1yeq ‘BrRyUY (E100)'Te 12 prag
8Ly 0cl 86¢ [e101,
867 L 97T  9A0Qe pue AIepuodog squow
68 61 0L Arewig T1 01 9 syuejur LIS (L100)
16 62 79 pajeonpaup Surpuny oN 8.¥/90S JYIM SIQUION  UIWEZOL) ‘BIeyuIy “Te 10 meuSouny
[e10L ON SIX
poredionieq
SuIpa9jISLaIq QAISN[OX SI030B Surpung sozis odwres  uwonerndod Apmg eare Apmg Sarpn)g

(ponunuoo) | sjqey

pringer

a's



Maternal and Child Health Journal (2021) 25:72-94

78

14 %4 9¢ 861 [e10L
31
0 ! s H45H (@viON stpuowt
0s 9 4% WINIPSAL - ) JuswtIon0n) 9—( SiueyUI Juoz
8LI 6¢ oVl Mo UeISoMION /0011 PIm IOON eWEpIS YdINNS (107) essesoy
909 sey ILT [e10L
0L 8¢ Tl y3tH PO —
L8 8¢ 6C WHPANL o1qng jo aympsuy 6> u0qMmau (§100)
ovy 61¢ o€l MO [eUSUNUO]) SIPPY 8%9/099 M SIOYION BqeqQV SIppY ‘Te 30 MBIRJIYS
SNJB)S DIWOUOIA0II0S (9)
we €8 65T [e10L
88¢ 69 61T  9A0qe pue K1epuodoeg syjuow
T o1 43 Arewrnig 9> sjuejur
Cl 4 8 pajesnpaur) pauonuaul JoN £8¢/€8¢ M SIOYION Lo eqeqy sIppy (S100) nirey
618 98¢ (294 [e10L
cov gec 86T  oA0qe pue K1epuodag
6v1 €L 9L frewnig SO ¢l W
Iepuon Q) UI PAISAT[OP £
LLT 8L 66 pareonpaun Jo AyisIoAtun) 618/618 oyM SIOUION  Te(] Jiyeq ‘ereyur ‘Te 10 p1o
4 4 g quy (€107) T8 12 pros
8Ly 0cl 86¢ [e10L
0ce LL €¥C  aaoqe pue K1epuodog syuow
0L 4! 9¢ Arewrtig 21 01 9 sjueyu| JOLNSIP (L102)
88 6¢ 6S pajeonpaun Surpunj oN 8.%/90S YA SIOUIOJN  UTWEZOL) ‘BIequIy ‘Te 30 meuSouny
99 661 Sy [BI0L
S6¢ 01 161 9A0QE pue ATEPU0IS squow ousiq
901 0¢ 9L Arewrig KyIs1oATun) 21 >uejur ueylog
£9¢ S9 861 pajednpauf) ueylag a19aq ¥€9 /€9 Jm SIYION 21qa( ‘erRyWY  (S107)T8 10 MeJSY
¥8¢ 6Cl §SC [e10L
K
¥4 S 91 oA0qe pue K1epuoddg ——
So1 9 6L Arewtid  gyspoarun youry s1eak 7> siuejur BLINZ YOUTN (ST02)
8¢ 86 091 pajednpauf) eqry ¥8E/¥8E 3O SISION BQIV “UdNNS JeIWe], pue niwe],
Sne)s [euoneonpa [eulared (q)
(4% SLE LLY [e101,
ss LLT GLT  onoqe pue K1epuodag puow
981 L 148! Arewig Kyis1oA 9—( paSe syuejuI
141! 9¢ 88 pajeonpaup) - -1Uf) Bqeqy SIppy S8 /9L8 2ABY OYMm SIOUIOIN eAIplopy ‘elIequIy (S107) mpIom
[e10L ON SIX
poredionieq
SuIpa9jISLaIq QAISN[OX SI030B Surpung sozis odwres  uwonerndod Apmg eare Apmg Sarpn)g

(ponunuoo) | sjqey

pringer

Qs



79

Maternal and Child Health Journal (2021) 25:72-94

618 LOY cly [e10L
861 o1 €6 Y3ty syyuow
00¢ 16 601 wnipsy Iepuon 21 >1uejur Ao
Iy 1c 0lc Mo Jo Ayis1oatun 618/618 PIA SO Te( ey ‘eleyuly O 'Tew pras €10
8Ly 0cl 86¢ [e10L
e 0S 91 U3y —
€01 0c €8 wnIpsjy 21 01 9 sjuejul JOLISIP (L102)
€91 0S €11 MO Surpunj oN 8.+/90S )M SIYIOJN  UTWEBZOD) “BIRWY ‘Te 10 meuSouny
€9 661 Sey [e30L
we 06 49! U3 — oS
SLY [4S €cl wnipsN Ays1oArun) 71 >Iuejur ueyIog
LIC LS 091 M0] uetpieg 21g°d Y€9 /1¥€9 Ym SIOYION 21q3( ‘erRyWY  (STOT)T8 10 MeISY
evll €8¢ 09¢ [e10L
syuowt
f37 LTT 0T ystH 719
96¢C 201 1231 WnIpaA pa3e uaIp[Iyo (96002)
oGt ST 20T Mo pauonuaW JON QI¥/8TF Py oyMm SIOUION  UMO) Wnxy ‘AeISi, “Te 30 NYPKLWATY
1394 1€l (443 [e10L
881 1L LIT yStH
81z or 8L wnipoly o
: K)ISIoA 9> sjuejuI umoy, Joqe], 9102)
Ly 0c LT MO -Tup) Joqe], 219 €SY/IOLY Jo sIofioN 2I1Q2(] ‘eleyWy  NWEPDSD pue oFery
(1154 [4¥4 81¢C [eI0L
€€l $8 8y Y31
€L Ie (44 wnipajA s189K 7> uaIp
vee 96 8¢l Mo pauonual JoN €8S/P09 -1y JO SISUYIO  UMO} Jelel ‘LIeIeH (2107) v19qVY
€LT L9 901 [e10L
L8 9¢ Is Y3 B
19 (44 6¢ wnipsy JSIIETN $ 01 () USIPIYD umo)
44 6 91 MO -luN) BqRQY SIPPY 19¢/19¢ Jo s1yIoN O[O KeISIL  (€10T) 'Te 10 dyteg
9l¢ 0s¢T 99 [e10L
€zl ¥6 6T USIH syuom
601 ¢8 14 wnipapN Z1—L ULIP[IYO umoj
78 IL ! MO Suipunj oN £EE/EEe UM SIOUIOIN Tepuon ‘erequry  (L107) Te 10 [03UD
&L OoN SIX.
poredionieq
SuIpa9jISLaIq QAISN[OX SI030B Surpung sozis odwres  uwonerndod Apmg eare Apmg Sarpn)g

(ponunuoo) | sjqey

pringer

a's



Maternal and Child Health Journal (2021) 25:72-94

80

0cy 14! 96¢ [e10L syuow
9 14 4 PWo 9> page uaIp epajom [eroads
vy 0cl ¥6C PoLLIBIA pauonuaw JoN 0cp/ccy 1D JO SIYIoN AqereH “4dNNS  (S10T) '[e 12 ojuog
10 syuowr
8Ly 0cl 86¢ [e10L Z1 01 9 usaMIAq
LS 91 87 ERt ) pa3e sjuejur JOLISIP (L102)
Icy Y01 Llg PoLLIBIA Surpunj oN 8LY/90S  PBY OUMm SISYIOJN  UTWERZOD ‘Bleyuy Te 30 MeuSouny
sypuowt
548! (4% 68¢ [e30L 21-9
14 Ll 1§3 Rt O) pasde uaIp[Iyo (96002)
€601 Ges 86T PoLLIBIA pauonuaw 0N QI#/81F Py oym SIQUIO  UMO) Winxy ‘AeIL], “[e 10 NY2ARWY
098 eve L19 [e30L a3 jo
LT el i4! PO Kys sIedk 7 > uaIp JOLNSIP
€8 0€T €09 PALLIBN  -I0ATU() eARWEIRH 098 /188  -[1U2 JO SIOYION BSIOY ‘BIWOIQ  (£10T) 'Te 10 B103Y
6¢S L0T (443 [e30L syiuow
1% 0¢ 14 BP0 UQIP[IYD oY) 9—( SyuBJUL Ko (L102)
SLY LLT 86¢ PoLLIB]N  oAeS PUEB JIVSN 6CS/1YS Ym SIOYION esseMeH “YdNNS Te 10 BUSNpY
66¢ 61 LOT [e30L
¥ el I Lo $169K 7 > uaIp
SLE 6L1 961 PILLIBIA pauonuau JoN €8S/909  -IIY0 JO SIDYIO  UMO) JeIef] ‘LIeIeH] (2100) e10qVy
snje)s [eILeIA (P)
0€s 861 LE [eI0L
0¢ S ST Y3t syynow
€Cl 8¢ ¢8 wnipsjA $7 > UIpIIYO BPAIOM
LLE Sil e MO KYISIATUL IO 0€S/1¥S  Sutavy SIYON epopug w1l (S10T) T8I0 BRL
SOy 0¢ €0¢ [BI0L
001 99 e Y3ty PO SO P
LOT 49 SS wnipaN 9> juejur ue wellon) 1seq ‘umo) (9102)
861 78 41! MO Surpuny oN Sov/Eey m SIYION BHON ‘elequy ‘[e 19 9qeMa],
CLOS 91¢T 9SLT [e101,
9LT1 86v 8L9 Y3ty syuom
L0€T 201 ¢8cl wnipsy Iepuon) 6S > URIP[IYO 1O1SIq
68S1 96L coL MO Jo Ayiszoatun LTT'S ILTT'S UM SIOUIOIN Jeqe(] ‘erequy  (L107) Te 19 nyLe],
[e10L ON SIX
poredionieq
SuIpa9jISLaIq QAISN[OX SI030B Surpung sozis odwres  uwonerndod Apmg eare Apmg Sarpn)g

(ponunuoo) | sjqey

pringer

Qs



81

Maternal and Child Health Journal (2021) 25:72-94

298

1433

8CC

[eIoL

SIBIA
09¢ 9LI1 8 ON 0) SyIuowW 9 UAIp BPAIOM (L102)
c0¢€ 861 vyl BN pauonuaur joN C9S/L9S  -IMYd Y)IM SISION equIaY “YdNNS ‘Te 30 unyeen
a1nsodxa eIpaI (3)
768 LLE LLY [e10L yuow
(20! €S 09 LYo JNICRETN 9—( SyueJUT
IvL 143 L1y poLLIR]N  -1U[) BqeqV SIPPY S8 /9L8 M SI9YION eAIpjop ‘erequy (S107) mpIom
8¢ 86 ¥8¢C [eioL syyuow
Sy 91 6¢ PO 9> sjueyur
LEE 4] §se PaLLIBIA pauonusurjoN £8¢€/€8¢ M SI9YION A1 eqeQY SIPPY (S102) nirey
68 L8E 8¢y [e30L syuow
94! IS YL BRo KisIon €70 ULIp[IYd Ko
00L 9¢e y9¢ poLLIB]N  -IU[) BqEQV SIPPY Y6L/ST8 SutAey SIOUIOY  Ie(T IIyeq ‘elequry (0100) Jrwreg,
0€s 861 CLE [e30L syuow
SY 9T 6¢ R Lte) $7 > UaIp[Iyd BPAIOA
Sov el cee paLLIe  AJISIOATUN) O[O 0€S/1¥S SutAey SIOION eyopug ‘AeISLL,  (S10T) T8 19 BYRL
6¥9 (X474 9cC [e101,
sypuow
89 LS It Lo Z1-L U umo)
I8¢ 99¢ SIC PaLLIBIA Surpuny oN £ee/eee Jim SIYION TepuoD ‘erequry  (L107) T8 12 [03UD
819 8LC ore [el0L syuow
0¢ 8 (44 RELH0) JNIIETN 9> sjuejul (6102)
88¢ 0LT 8I¢ PaLLIBN - -TU() BqRQV SIPPY 819/ 1€9 MM STOYIOJN  BPAIOM BITesAY “Tefy T& 10 9Ae3as ],
69L1 9¢cl evs [BI0L 2pUOD JO 1eISoWLY paIY)
(44! 08 (4% By0 Kis /puod3s oY) Ul 10LISTp
L¥91 Il 10 POLLIBINL  -IOATU() PUE OHM 69L°T/69L'T  udwWOM JueuSald Teqe( ‘erequy  ((S107) ‘T8 10 sqig
Sov 0¢ £0¢ [BI0L syuow Su0zZ
8¢ LE 1T PPo 9> juejur ue wellon) 1seq ‘umo) (9102)
LyE SoI1 8l PaLLIBIA Surpuny oN Sov/ETy Jm SIYION BHO ‘erequy ‘Te 19 9qeMa],
LTeS 9LET 168¢ eiop syiuow
oYL €ee ey BYo Iepuon) 6S > UIPIYD sIq
18¥1 £60¢ 8TVC PaLLIBIA Jo Ayisroatun LTT'S ILTTS PIm SIOYION Teqe ‘erequy  (L107) Te 19 nyLe],
1489 ve 0LT [e30L syuow
6¢C 1c 8 ByOo G—() sjuejul ISIq 9102)
S8Y €CC 79¢ POLLIBIA AVION 6LS /209 UM SIOUIOIN 0110§ “4dNNS ‘[& 19 9SSOpE,
&L OoN SIX.
poredionieq
SuIpa9jISLaIq QAISN[OX SI030B Surpung sozis odwres  uwonerndod Apmg eare Apmg Sarpn)g

(ponunuoo) | sjqey

pringer

a's



Maternal and Child Health Journal (2021) 25:72-94

82

10 sypuow 7|
(304 wl 19¢ [e10L pue 9 usamaq
L91 69 86 snorednnjy AysIoAtun) oFe uarprryd umog,
9¢C €L €91 snoredrutig Opog BIre[OM cov /Ty A SI9YION nipog “4dNNS  (6107) T8 19 929y
6S1 18 8L [e10L
€8 6¢ 144 snoxednny syjuowr 9 > pyIyo K1
oL [4% 143 snoredrutig pauonuati JoN 6ST/0LT B (I SIOYION Te( Jiyed ‘erequy  (€107) T8 19 9UdJ9S
819 8LC (0123 [e10L syuuow
o8y 97T 65T snoredninjy Ayis1oA 9> sjuejur 6102)
cel (43 18 snoredruild — -Iuf) qeQY SIPPY 819/1€9 UM SIOYIOJA  epalom eINesAy ‘Tefy Te 10 oKe3os],
128 SLe €LT [e10L PIO SyIUOW £7 >
9¢¢ Ll ¥81 snorednny uaIp[IYO UMO) URyIog
61 €01 68 snoxedrurtig pauonuaul JoN 8YS/8YS Suraey SIOYION 21Q9( ‘BrRqWY  (9107) T8 39 dN[ND
881 141! YL [e30L
48! 6S 99 snorednn Iepuon SOATM QUo7 IBpuoOD) #1020)
pL SS 61 snoxedrutig Jo KsIoAtun) 8L1/961  -PIu pue sasINN YJION ‘Blequry ‘Te 10 maydeqg
Ayed (3)
(4% SLE LLY [e30L
syuou
vee L6 Lel N KyIs1oA 9 > SJUBJUI 2ARY
879 8LC 0s¢ SOA  -MU[) BqRQV SIppPY S8 /9L8 oym SI9YION eAIpjop ‘erequIy (S107) myIom
181 IL oIt [e10L SqIuowW 47
SL 6C 9 ON KisIoA 01 () paSe uaIp umo)
901 (4% 9 S9A -] BqeqQV SIppY [9€/19€  -I1Yd JO SIoION o[[YOIN “AeISLL,  (€107) T8 10 oylog
8¢ 6Cl §Se [eI10L epoIopm
661 16 801 ON  yiszoarun) yourpy s18aK 7 > sjuejur BLINY YOUTA (S100)
G8I1 8¢ Lyl BN eqly Y8E/8¢E Jo syl 2QIV “4dNNS  JelWe], pue ninwe],
8¢ 661 €81 [e101,
10¢ S6 901 ON syjuow 9 > uAIp BPAIOM
181 Y01 LL SO pauonuau JoN T8E/¥8E  -IIY0 JO SIOYIO  OlIy BWWIf ‘BIWOIQ (ZT0T) ‘T8 19 naIwe],
9¢¢C 68 L91 [e101,
01 144 86 ON Ieaok | S uaIp umoj, #102)
121! St 601 SO pauonuaw JON ELY/YTS  -TIUD JO SIoYION ereqluy ‘erequry ‘Te 19 9[9ppEL
8€I1 186 LSS [e10L syiuow
€0L 8ee §9¢ ON T1-9 UaIp[IY (96002
S v 261 SOA pauonuAW JON Q1¥/81F PeY OyM SIOUIO  UMO) Wwinxy ‘AeISI], “Te 39 nyoARWAY
[e10L ON SIX
poredionieq
SuIpa9jISLaIq QAISN[OX SI030B Surpung sozis odwres  uwonerndod Apmg eare Apmg Sarpn)g

(ponunuoo) | sjqey

pringer

Qs



Maternal and Child Health Journal (2021) 25:72-94 83

four studies in Addis Ababa, Afar, and Tigray. One study
used nationally representative data. The odds of EBF in
mothers who attained primary education was 39% signifi-
cantly higher than uneducated mothers (OR 1.39; p=0.03;
95% CI11.03-1.89; 1>=86.11%) (Fig. 1). This estimate was
obtained after removing one outlier study (Worku 2015).
The meta-regression analysis result showed that region,
sample size and publication year explained 24.54% of the
between-study heterogeneity. These factors had also a mod-
eration effect. The odds of EBF among mothers with sec-
ondary education and above was 9% higher than uneducated
mothers (OR 1.09; p=0.71; 95% CI10.69-1.72; 1’=93.96%)
(Supplementary Figure S3). The meta-regression analy-
sis result showed that region, sample size and publication
year explain 10.82% of the between-study heterogeneity,
however, moderation effect was not observed (QM =9.03,
df =7, p=0.25). The odds of EBF in mothers with sec-
ondary education and above was 15% lower than mothers
who attained primary education (OR0.85; p=0.25; 95%
CI0.64-1.12, 1>=83.71% %) (Supplementary Figure S6).
Based on the meta-regression analysis result, 67.13% of the
between-study heterogeneity accounted for the difference in
region, study area, sample size and publication year. Region
had moderation effect (QM =26.47, df=9, p=0.002). In
all three comparisons, there was no significant publication
bias (Supplementary Figure S1, Supplementary Figure S4,
Supplementary Figure S7) and the evidence on the effect of
maternal educational status on EBF was mixed with steady
(Supplementary Figure S2) and dramatic increment (Supple-
mentary Figure S5 and Supplementary Figure S8) over time.
Even though the association was not statistically significant
at all levels, there was a clear pattern of a dose—response
relationship between maternal educational status and EBF
whereby the practice of EBF decreased when the educational
status is increased.

Total
206
176
382
338
514
852

No
59
39
98
130
245
375

Exclusive breastfeeding

Yes
147
137
284
208
269
477

parous

PR RS D R

Factors
Primiparous
Multiparous
Tota!

Primi
Multiparous
Tota!

Addis Ababa Uni-
versity

Funding
Not mentioned

Sample size/
Participated
383/383
876/ 852

Paternal Educational Status

Five studies (Asfaw et al. 2015; Hailu 2015; Hunegnaw
et al. 2017; Seid et al. 2013; Tamiru and Tamrat 2015) with
2698 mothers reported the association between paternal
educational status and EBF (Table 1b). Three studies were
conducted in Amhara region, and the other two studies
conducted in Addis Ababa and SNNPR. Mothers who had
spouse with primary education had 23% higher chance of
EBF than mothers who had uneducated spouse (OR 1.23;
p=0.35; 95% C10.80-1.90, I>=59.35%) (Fig. 2). Like-
wise, mothers who had spouse with secondary education
and above had 5% higher chance of EBF than mothers who
had had uneducated spouse, but not statistically significant
(OR 1.05; p=0.83; 95% CI0.67-1.66; I*=69.28%) (Sup-
plementary Figure S11). Moreover, mothers who had spouse
with secondary education and above had 9% higher chance

infants 0-6

infants < 6
month

Study population
months

Mothers with
Mothers with

Study area
Addis Ababa city
Ambhara, Woldiya

Hailu (2015)
Worku (2015)

Studies

#Used nationally representative Ethiopian Demographic Health Survey (EDHS) data

Table 1 (continued)
Nested case—control study
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]

Database szarching (n = 483)

Manual searching (n = 70)

Identification

[

Excluded articles
Exactduplicares n = 97)

y

v

Close duplicates n = 119)

Duplicates removed
(n=337)

Excluded articles

Published before October 01,

\4

2000 (n= 54)

Screening

[

Title and abstract scraening
(n=283)

Excludad articles
Non-related s tudies (n= 191)
Conplementary feeding m = 19)

Early breastfeeding (n=235)

v

v

Prelacteal feeding (n= 3)

Full-taxt review
(n=41)

Malvurrition (n= 3)
Progject review report (n=1)

Excluded articles
Report only prevdence (n =3)

v

Did not report apy of selected
expecwre variables (n=7)

Included

Studies includad in meta-analysis
m=30

Fig.1 PRISMA flow diagram showing the schematics of literature screening and selection

of EBF than mothers who had spouse with primary edu-
cation (OR0.91; p=0.46; 95% CI10.71-1.17, I*°=0.00%)
(Supplementary Figure S14). In all comparisons, there was
no significant publication bias (Supplementary Figure S9,
Supplementary Figure S12, Supplementary Figure S15). The
evidence on the effect of paternal educational status on EBF
was mixed with slight increment (Supplementary Figure S10
and Supplementary Figure S13) and decrement (Supplemen-
tary Figure S16) over time. Similar to maternal educational
status, an inverse dose—response relationship was detected
between paternal educational status and EBF although the
association was not statistically significant at all levels.

@ Springer

Household Income

Thirteen studies (Abera 2012; Alemayehu et al. 2009b;
Arage and Gedamu 2016; Asfaw et al. 2015; Berhe et al.
2013; Chekol et al. 2017; Hunegnaw et al. 2017; Regassa
2014; Seid et al. 2013; Shifraw et al. 2015; Tariku et al.
2017; Teka et al. 2015; Tewabe 2016) with 11,966 mothers
reported the association between socioeconomic status and
EBF (Table Ic). Seven studies were conducted in Amhara
region, two studies in Tigray region, and the other three
studies conducted in Addis Ababa, Harari, and SNNPR.
One study used nationally representative data. The odds of
EBF among mothers who had medium socioeconomic sta-
tus was 27% significantly higher than mothers who had low
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Fig.2 Forest plot showing the Primary Uneducated

results of 17 studies examining Studies EBF NEBF EBF NEBF Odds Ratio [95% CI]

the association between mater-

nal educational status (primary Alemayehu et al; 2009 98 107 449 442 - 0.90 [0.67, 1.22]

education versus uneducated) Asfaw et al; 2015 68 37 270 73 —.— 0.50 [0.31, 0.80]

and exclusive breastfeeding '
Hunegnawu et al; 2017 70 19 62 29 —— 1.72[0.88, 3.37]
Seid et al; 2013 97 64 120 141 o - 1.78 [1.20, 2.65]
Tadesse et al; 2016 69 45 184 190 :-—I—- 1.58 [1.03, 2.43]
Tariku et al.; 2017 407 316 1609 1704 N} 1.36 [1.16, 1.60]
Tamiru et al; 2015 41 9 196 118 E — 2.74[1.29, 5.85]
Alemayehu et al,; 2014 87 127 16 32 —— 1.37[0.71, 2.65]
Berhe et al.; 2013 27 13 25 24 -E—' 1.99[0.84, 4.74]
Arage et al; 2016 299 81 16 27 E —s—  6.23[3.20, 12.12]
Adugna et al; 2017 124 63 31 20 —t— 1.27[0.67, 2.41]
Getahun et al; 2017 81 121 47 126 E'-I-' 1.79[1.16, 2.78]
Tsegaye et al; 2019 106 64 183 192 e 2 1.74[1.20, 2.52]
Azeze et al; 2019 89 39 63 47 E—I—' 1.70[1.00, 2.90]
Tamir; 2010 126 55 92 22 —.— 0.55[0.31, 0.96]
Hailu; 2015 53 29 38 9 '——e 0.43[0.18, 1.02]
Summary - 1.39[1.03, 1.89]
Heterogeneity (Q = 71.84, df = 15, p = 0.00; 2= 86.1%) '

I T
0.1 1 5 13

socioeconomic status (OR 1.27; p=0.02; 95% CI11.05-1.55;
1=60.9%) (Fig. 3). The odds of EBF among mothers who
had high socioeconomic status was 11% lower than moth-
ers who had low socioeconomic status although not statis-
tically significant (OR 0.89; p=0.47; 95% CI10.66-1.21;
1>=83.11%) (Supplementary Figure S19). Based on the
meta-regression analysis, 29.41% of the heterogeneity
accounted for the variation in region, study area and pub-
lication year, however, none of these factors had modera-
tion effect (QM =11.55, df=9, p=0.24). Moreover, the
odds of EBF among mothers who had high socioeconomic
status was 31% significantly lower than mothers who had
medium socioeconomic status (OR 0.69; p=0.002; 95%
CI0.54-0.87; I°=68.82%) (Supplementary Figure $22).
There was no significant publication bias in all comparisons
(Supplementary Figure S17, Supplementary Figure S20,
Supplementary Figure S23). The evidence on the effect of
socioeconomic status on EBF was not substantially changed
over time (Supplementary Figure S18, Supplementary Fig-
ure S21, Supplementary Figure S24).

Marital Status
Sixteen studies (Abera 2012; Adugna et al. 2017; Ale-

mayehu et al. 2009b; Biks et al. 2015; Chekol et al. 2017,
Egata et al. 2013; Hailu 2015; Hunegnaw et al. 2017; Sonko

Favours NEBF  Favours EBF

and Worku 2015; Tadesse et al. 2016; Tamir 2010; Tariku
et al. 2017; Teka et al. 2015; Tewabe 2016; Tsegaye et al.
2019; Worku 2015) including 15,689 mothers reported the
association between marital status and EBF (Table 1d).
Seven studies conducted in Amhara region, three studies in
SNNPR and five studies conducted in Addis Ababa, Afar,
Harari, Oromia, and Tigray. One study used nationally rep-
resentative data. One outlier study (Alemayehu et al. 2009b)
was excluded after sensitivity analysis. The odds of EBF
among married mothers was 39% significantly higher than
unmarried mothers (OR 1.39; p=0.02; 95% CI 1.05-1.83;
I>=76.96%) (Fig. 4). There was no publication bias (Supple-
mentary Figure S25). The evidence on the effect of marital
status on EBF was slightly increased over time (Supplemen-
tary Figure S26).

Media Exposure

Seven studies (Alemayehu et al. 2009b; Berhe et al. 2013;
Getahun et al. 2017; Taddele et al. 2014; Tamiru et al. 2012;
Tamiru and Tamrat 2015; Worku 2015) in 4231 mother
reported the association between media exposure and EBF
(Table le). Two studies conducted in Amhara region, two
studies in SNNPR, and two other studies conducted in Oro-
mia and Tigray region. One study used nationally repre-
sentative data. The odds of EBF among mothers who had

@ Springer
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Fig. 3 Forest plot showing the Primary Uneducated
results of five studies examining
the association between paternal

. . Studies EBF NEBF EBF NEBF Odds Ratio [95% Cl]

educational status (primary ver-

sus uneducated) and exclusive

breastfeeding :
Asfaw et al; 2015 76 30 198 65 —— 0.83[0.50, 1.38]
Hunegnawu et al; 2017 56 14 59 29 é—-—- 1.97 [0.94, 4.10]
Seid et al; 2013 76 73 99 78 '—IE- 0.82[0.53, 1.27]
Tamiru et al; 2015 79 26 160 98 E'—I—- 1.86[1.12, 3.10]
Hailu; 2015 32 10 8 4 —————  1.60[0.40, 6.45]
Summary D — 1.23[0.80, 1.90]
Heterogeneity (Q = 9.55, df =4, p = 0.05; 1?= 59.3%) M

0.2 1 3 7
Favours NEBF  Favours EBF
Fig.4 Forest plot showing the Medium Low
results of 13 studies examining Studies EBF NEBF EBF NEBF Odds Ratio [95% CI]

the association between house-
hold income (medium versus

low) and exclusive breastfeed- Alemayehu et al; 2009 154 102 202 254 - 1.90 [1.39, 2.59]

ing Asfaw et al; 2015 123 52 160 57 -—-i—- 0.84[0.54, 1.31]
Hunegnawu et al; 2017 83 20 113 50 ?—-—- 1.84[1.02, 3.32]
Seid et al; 2013 109 91 210 211 4-- 1.20 [0.86, 1.69]
Tariku et al.; 2017 1285 1022 793 796 EI 1.26 [1.11, 1.43]
Tewabe et al.; 2017 55 52 114 84 -—-E- 0.78 [0.49, 1.25]
Regassa; 2014 44 6 149 29 -—f—- 1.43[0.56, 3.66]
Berhe et al.; 2013 39 22 16 9 -—f—- 1.00 [0.38, 2.63]
Abera; 2012 42 31 128 96 -—:-—v 1.02[0.60, 1.73]
Arage et al; 2016 178 40 27 20 —=— 3.30[1.68, 6.46]
Shiferaw et al; 2015 29 58 130 319 -.-—- 1.23[0.75, 2.00]
Teka et al; 2015 85 38 262 115 + 0.98[0.63, 1.53]
Chekol et al; 2017 24 85 13 71 -f—-—- 1.54[0.73, 3.25]
Summary Eo 1.27 [1.05, 1.55]
Heterogeneity (Q = 25.70, df = 12, p = 0.01; 2= 60.9%)

1T
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Fig.5 Forest plot showing the Maried Others

results of 16 studies examining Studies EBF NEBF EBF NEBF Odds Ratio [95% CI]

the association between marital .

status (married versus others) Hunegnawu et al; 2017 317 104 41 16 —— 1.19[0.64, 2.21]

and exclusive breastfeeding .
Sonko et al; 2015 294 120 2 4 #————— 4.90[0.89, 27.11]
Tadesse et al; 2016 262 223 8 21 E —— 3.08[1.34, 7.10]
Tariku et al.; 2017 2428 2053 423 323 L] 0.90[0.77, 1.06]
Tewabe et al.; 2017 182 165 21 37 E-—I—o 1.94[1.09, 3.46]
Biks et al; 2015 501 1146 42 80 '-IE-' 0.83[0.56, 1.23]
Abera; 2012 196 179 1 13 — 1.29[0.57, 2.96]
Adugna et al; 2017 298 177 24 30 3-—!—- 2.10[1.19, 3.71]
Egata et al; 2013 603 230 14 13 E-—-—- 2.43[1.13, 5.26]
Teka et al; 2015 333 132 39 26 —— 1.68[0.98, 2.87]
Chekol et al; 2017 215 366 11 57 —— 3.04[1.56, 5.93]
Tsegaye et al; 2019 318 270 2 8 — 0.43[0.19, 0.98]
Tamir; 2010 364 336 74 51 '-I-i~ 0.75[0.51, 1.10]
Hailu; 2015 255 82 29 16 —— 1.72[0.89, 3.32]
Worku 2015 417 324 60 53 —:.- 1.14[0.76, 1.69]
Summary - 1.39[1.05, 1.83]
Heterogeneity (Q = 51.89, df = 14, p = 0.00; 2= 77.0%) 5

I [
0.05 1 10 28

no media exposure was 25% higher than mothers who had
no media exposure although the association was not sta-
tistically significant (OR 1.25; p=0.32; 95% CI10.81-1.94;
1=89.32%) (Fig. 5). There was no significant publication
bias (Supplementary Figure S27). The evidence on the effect
of media exposure on EBF was steadily increased over time
(Supplementary Figure S28). The meta-regression analysis
result showed that 100% of the between-study heterogene-
ity accounted for the variation in region and publication
year, and these factors had significant moderation effect
(QM=53.58, df=5, p<0.01).

Parity

Seven studies (Azeze et al. 2019; Dachew and Bifftu 2014,
Gultie and Sebsibie 2016; Hailu 2015; Sefene et al. 2013;
Tsegaye et al. 2019; Worku 2015) in 3165 mothers reported
the association between parity and EBF (Table 1f). Four
studies conducted in Amhara region, and the other three
studies conducted in Addis Ababa, Afar, and SNNPR region.
The odds of EBF in multiparous mothers 6% higher than
primiparous mothers although not statistically significant
(OR 1.06; p=0.74; 95% CI10.74-1.53; I’*=80.68%) (Fig. 6).
There was a significant publication bias (Supplementary
Figure S29). The evidence on the effect of media exposure
on EBF was decreased over time (Supplementary Figure

Favours NEBF  Favours EBF

S30). The meta-regression analysis showed that 56.11% of
the between-study heterogeneity accounted for the variation
in the study area and publication year. Publication year had
also moderation effect (QM =6.94, df =2, p=0.03) (Fig. 7).

Discussion

This meta-analysis investigated several factors that predict
EBEF practice in Ethiopia. EBF was significantly associated
with maternal primary school education, being married
and medium household income, but not with multiparity,
media exposure and paternal school education. We further
unraveled the dose-response relationship of educational
status and household income and EBF although the asso-
ciation was not persistently significant at all levels.
Congruent with previous meta-analyses (Pereira-San-
tos et al. 2017; Senarath et al. 2010), our meta-analysis
showed that maternal primary education was beneficial for
maintaining EBF until 6 months. This might be because
mothers are more likely to be aware of the health ben-
efits of breastfeeding if they attained primary education.
Female literacy is essential to access health-related infor-
mation, resist harmful traditional beliefs and practices,
increase confidence, and maintain duration of EBF. On
the other hand, in this meta-analysis, the odds of EBF
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Fig.6 Forest plot showing the Media No Media
results of seven studies examin-
ing the association between Studies EBF NEBF EBF NEBF 0Odds Ratio [95% CI]

media exposure (yes versus no)
and exclusive breastfeeding

Alemayehu et al; 2009 192 243 365 338 I'g 0.73[0.58, 0.93]
Tamiru et al.; 2012 77 104 106 95 '-l-é 0.66 [0.44, 0.99]
Tamiru et al; 2015 147 38 108 91 § —— 3.26 [2.07, 5.13]
Berhe et al.; 2013 64 42 46 29 -—-é—- 0.96 [0.52, 1.76]
Getahun et al; 2017 144 158 84 176 § s 2 1.91[1.35, 2.69]
Taddele et al; 2014 109 45 58 44 é-—-—- 1.84 [1.09, 3.10]
Worku 2015 350 278 127 97 -IE- 0.96 [0.71, 1.31]
Summary . 1.25[0.81, 1.94]

Heterogeneity (Q = 53.65, df = 6, p = 0.00; 12 = 89.3%)

-

0.2 1 36

Favours NEBF  Favours EBF

Fig. 7 Forest plot showing the Multipara Primipara
results of seven studies examin-
ing the association between Studies EBF NEBF EBF NEBF Odds Ratio [95% Cl]

parity (multiparous versus
primiparous) and exclusive

breastfeeding E
Dachew et al; 2014 55 59 19 55 — 2.70[1.43, 5.11]
Gultie et al; 2016 184 172 89 103 -é-—- 1.24[0.87, 1.76]
Sefene et al; 2013 44 39 34 42 -§—- 1.39[0.75, 2.60]
Tsegaye et al; 2019 259 226 81 52 -I-; 0.74 [0.50, 1.09]
Azeze et al; 2019 98 69 163 73 -I-f 0.64 [0.42, 0.96]
Hailu; 2015 137 39 147 59 -é—-—- 1.41[0.88, 2.25]
Worku 2015 269 245 208 130 -I-§ 0.69[0.52, 0.91]
Summary : 1.06 [0.74, 1.53]

Heterogeneity (Q = 27.08, df = 6, p = 0.00; I = 80.7%)

-

0.2 1 2 6
Favours NEBF  Favours EBF
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among mothers having secondary education and above was
lower than mothers with primary education and unedu-
cated mothers. This might be because secondary and above
education leading to better employment of the mother,
engagement in intensive and time-consuming works which
may buffer the relation between education and EBF. This
hypothesis was supported by previous studies that found
a negative correlation between maternal employment and
EBF (Alzaheb 2017; Kavle et al. 2017; Ogbo et al. 2017).
In Ethiopia, only few organizations have workplace breast-
feeding centers.

The lower exclusive breastfeeding among women with
secondary education can be due to the short maternity
leave in the country. A woman’s ability to breastfeed is
markedly reduced when she returns to work if breastfeed-
ing breaks are not available, if quality infant care near
her workplace is inaccessible or unaffordable, and if no
facilities are available for pumping or storing milk (Gatrell
2007). Studies found that increasing the length of paid
maternity leave can improve the duration of exclusive
breastfeeding (Mirkovic et al. 2016; Navarro-Rosenblatt
and Garmendia 2018). Until 2019, employed women in
Ethiopia were entitled for only 90 days of maternity leave.
This includes one month of pre-natal leave and 2 months
of post-natal leave. Recently, the revised Labour Procla-
mation 1156/2019 grants female employees a minimum of
120 days of paid maternity leave (Teshome 2020). There
might be a need to extend the maternity leave further to
meet the WHO minimum standard of exclusively breast-
feeding for 6 months. A study that explored the national
policies of 182 Member States of the United Nations
showed that the guarantee of paid breastfeeding breaks
for at least 6 months was associated with an increase of
8.86 percentage points in the rate of EBF (Heymann et al.
2013).

Other studies on the association between maternal educa-
tion and EBF found mixed results. For example, in a review
of studies conducted in Middle East countries, two studies
found a significant positive association, other three studies
revealed a significant negative association, and 10 studies
could not confirm an association in either direction (Alzaheb
2017). A study based on the pooled Demographic and Health
Survey data collected in nine sub-Saharan Africa countries
found that mothers with a secondary level of education or
above were more likely to exclusively breastfeed compared
with uneducated mothers (Ogbo et al. 2017). Despite the
inconsistencies in previous findings, health professionals
should give special emphasis on uneducated or highly edu-
cated mothers with alternative supportive and educational
interventions, such as prenatal education, counseling, and
peer education (Acharya and Khanal 2015). Maternal edu-
cation plays an important role in infant feeding behavioral
change and to maintain the mother and newborn health.

A systematic review of interventions designed to promote
EBF in high-income countries found that the interventions
using educational approaches were significantly associ-
ated with the increased duration of EBF (Khresheh et al.
2011; Skouteris et al. 2014). Another systematic review and
meta-analysis showed that greatest improvements in EBF
rates were seen when counseling or education was provided
concurrently in home and community, health systems and
community, health systems and home settings, respectively
(Sinha et al. 2015).

Another relevant finding was that mothers who are mar-
ried had a high chance of EBF compared with currently
unmarried mothers. This might be due to the following
reasons. First, married mothers could have better incomes
and educational levels (Li et al. 2005b), as we showed a
certain level of education and household income advantage
increased the likelihood of EBF. Second, married mothers
are more satisfied, committed to spousal relationships, get
shared spousal support and reported less conflict. As a result,
married mothers can have high emotional responsibility to
keep the health of the newborn, more likely to engage in
positive parenting behaviours and continue to breastfeed
until 6 months (Raj and Plichta 1998; Rempel and Rempel
2011; Seltzer 2000). This implies that health professionals
should give attention to unmarried mothers before, during
and after birth. However, a systematic review of studies con-
ducted in Brazil revealed only one out of six studies found
a significant association between living with a partner and
EBF (Boccolini et al. 2015).

This meta-analysis also showed that mothers with
medium household income had a higher chance of EBF than
mothers with low household income. However, mothers with
a high level of household income had a lower chance of
EBF than mothers with medium income and are not signifi-
cantly different from mothers with low household income.
Our result was in line with a study in five East and South-
east Asian Countries that showed a significant association
between high household wealth index and low EBF practice
(Senarath et al. 2010). Even though a certain level of income
is beneficial for EBF, it may decrease when the socioeco-
nomic status is increased. This may be due to that mothers
with high household income afford to and engage in formula
milk, which leads to early initiation of complementary feed-
ing. On the contrary, another meta-analysis revealed that
low family income significantly contributes to discontinu-
ation of EBF before 6 months (Pereira-Santos et al. 2017)
and a large-scale study in nine sub-Saharan Africa countries
found no association between household wealth index and
EBF (Ogbo et al. 2017). In general, improving the economic
power of women can increase EBF practice to certain level.

In this meta-analysis, parity, paternal education, and
media exposure were not found to be associated with EBF.
This might be due to small number of studies included in the
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meta-analysis. For example, only five studies were found for
paternal educational status and seven studies were found for
parity and media exposure each, which was less than half of
the number of studies found for the other studied significant
variables. Previous studies found mixed results on the asso-
ciation between parity and EBF. A meta-analysis of 22 epi-
demiological studies (Pereira-Santos et al. 2017) conducted
in Brazil, and East and Southeast Asian Countries (Senarath
et al. 2010) found that primiparity was associated with non-
EBF. On the other hand, another systematic review showed
that only 6 out of 19 studies found a significant association
EBF and multiparity (Alzaheb 2017).

This meta-analysis showed, for the first time, the pooled
effect of several relevant sociodemographic predicting fac-
tors based on studies conducted in the past 10 years. We
tried to minimize residual heterogeneity by conducting
meta-regression analysis and removing outlier studies using
the Jackknife method. In addition, clinical heterogeneity was
minimized by including only studies conducted on healthy
mothers and newborns. Methodological heterogeneity was
also minimized by including studies that reported EBF based
on WHO definition, selected study subjects using a random
sampling method, and similar study design and data col-
lection methods. To minimize the possibility of missing
relevant studies, we have used a combination of electronic
databases search and manual search of cross-references,
grey literature, and table of contents of relevant journals.
Furthermore, this meta-analysis was conducted based on a
published protocol to minimize methodological biases.

Some of the limitations of this meta-analysisshould also
be taken in to account during the translation of our results.
All the studies included in this meta-analysis were cross-
sectional study, which hinders inference on a cause-effect
relationship. The risk of measurement error and recall bias
should also be acknowledged. Measuring breast feeding is
challenging, and the use of standardized questions may be
interpreted differently according to socio-cultural contexts
and differing probing techniques by interviewers. (Salasibew
et al. 2014). Interestingly, almost all included studies were
conducted in mothers with a newborn less than 23 months.
In relation to this, the maternal recall is found to be a valid
and reliable estimate of breast feeding initiation and duration
when the data is collected within 3 years of breast feeding
history (Li et al. 2005a, b). Social desirability bias could also
be evident given that self-reported breast feeding experience,
educational status, and income were used. In addition, the
household income classifications are not standardized and
did not account for indices such as inflation, which changes
over time. Another limiation was the confounding effect that
can not be excluded given that the reported effect size in
this meta-analysis was not adjusted to covariates, such as
breast feeding counseling, cultural beliefs, partner support
or maternal health status following childbirth. Studies for
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some variables were lacking in some regions, which may
limit the generalizability of our findings. Despite this fact, at
least one study used nationally representative data per each
variable. Similarly, only four studies investigated the asso-
ciation between paternal educational status and EBF, which
may limit the statistical power of our meta-analysis. This
meta-analysis covers studies conducted only in Ethiopia;
therefore, the results may not be extrapolated to other LMCs
and developed countries. Moreover, statistical heterogeneity
was observed in some of the analysis. The dose—response
relationship of multiparity and EBF was not investigated
due to the huge difference between included studies in the
categorization of multiparity. Furthermore, maternal and
paternal education was defined based on formal education
gained through schooling and it may not reflect the health
literacy of the mothers and fathers. Finally, the results cannot
be generalized to breastfeeding mothers with HIV/AIDS or
other medical illness.

Conclusions

In this meta-analysis, we depicted the relevant effect of
maternal education, income, and marital status on EBF.
This suggests that the meta-analysis detected small asso-
ciations that many previous studies in Ethiopia have not
been able to show a significant association between TIBF
and different predictors. This national evidence can be use-
ful for cross-country and cross-cultural comparisons. Gen-
erally, workplace support for breastfeeding, strengthening
health-worker knowledge and skills at health facilities and
Baby-Friendly Hospital Initiative, and strengthening the
family- and community-level interventions are may be
relevant interventions to address barriers of EBF (Kavle
et al. 2017). Besides, access to breastfeeding support pro-
fessionals, such as trained pediatricians, midwives, Inter-
national Board-Certified Lactation Consultants, and peer
counselors is considered important (Theurich et al. 2019).

Future Perspectives

In developing countries, breastfeeding coverage is rela-
tively good but we noted studies focused only on factors
affecting breastfeeding. To bridge this gap, future stud-
ies investigating the effect of breast feeding on maternal
and newborn health outcomes, such as cardiometabolic
diseases, neuropsychological diseases, and psychiatric
disorders are required in Ethiopia. All included studies in
the current review performed the traditional bivariate and
multiple logistic regression. Therefore, studies on associ-
ated factors should deeply consider the interconnection
between predictors and apply detailed statistical analysis
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methods, such as mediation and moderation analysis.
Moreover, future research should examine the possible
causations between predicting factors and EBF practices
in Ethiopia by implementing longitudinal research designs
and large cohort-based studies to produce more accurate
and insightful results. For example, one longitudinal
study (Chudasama et al. 2009) indicated the absence of
significant association of predicting factors of EBF that
consistently reported in cross-sectional studies. Overall,
we observed a substantial inconsistency regarding predict-
ing factors across the nation; therefore, context-specific
meta-analysis is further required to strengthen inferences.
Given the scarcity of national, regional, or international
meta-analysis that reports the pooled effect of various rel-
evant factors affecting EBF, future researchers in low- and
middle-income countries should focus on meta-analysis
instead of a narrative review.
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