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Abstract

Background: The burden of low coverage of exclusive breastfeeding (EBF) has a significant impact on the health of
a newborn and also on the family and social economy in the long term. Even though the prevalence of EBF
practices in Ethiopia is low, the practices in the pastoral communities, in particular, are significantly low and
affected by individual and community-level factors. Besides, its adverse outcomes are mostly unrecognised.
Therefore, this study aimed to assess the individual and community-level factors of low coverage of EBF practices in
the emerging regions of Ethiopia.

Methods: In this analysis, data from 2016 Ethiopian Demographic and Health Survey (EDHS) were used. A two-
stage stratified sampling technique was used to identify 1406 children aged 0 to 23 months in the emerging
regions of Ethiopia. A multilevel mixed-effect binary logistic regression analysis was used to determine the
individual and community level factors associated with exclusive breastfeeding practices. In the final model,
variables with a p-value of < 0.05 and Adjusted Odds Ratio (AOR) with 95% Confidence Interval (CI) were found to
be statistically significant factors that affect exclusive breastfeeding practices.

Results: Overall, 17.6% (95% CI: 15.6–19.6) of the children aged 0 to 23 months have received exclusive
breastfeeding. Employed mothers (AOR: 0.33, 95% CI: 0.21–0.53), richer household wealth status (AOR: 0.39, 95% CI:
0.16–0.96), mothers undecided to have more children (AOR: 2.29, 95% CI: 1.21–4.29), a child with a history of
diarrhoea (AOR: 0.31, 95% CI: 0.16–0.61) were the individual-level factors, whereas Benishangul region (AOR: 2.63,
95% CI: 1.44–4.82) was the community-level factors associated with the exclusive breastfeeding practices.
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Conclusions: Less than one-fifth of the mothers have practised exclusive breastfeeding in the emerging regions of
Ethiopia. The individual-level factors such as mother’s employment status, household wealth status, desire for more
children, presence of diarrhoea and community-level factors such as region have contributed to the low coverage
of exclusive breastfeeding. Therefore, the federal and regional health bureaus and other implementers should
emphasise to those emerging regions by creating awareness and strengthening the existing community-based
health extension program to enhance exclusive breastfeeding practices.
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Background
The World Health Organization (WHO) define Exclu-
sive Breastfeeding (EBF) as the condition in which an in-
fant receives only breast milk from his/her mother or a
wet nurse and no other liquids or solids except drugs or
syrups composed of vitamins, mineral supplements or
drugs [1]. Exclusive breastfeeding improves the healthy
development of infants and protects against the common
childhood illness [2–6]. Similarly, breastfeeding is essen-
tial to the baby’s health, which strengthens the physical
and spiritual bond between mothers and their children
[7]. It also provides infants with superior nutritional
content that is capable of enhancing infant immunity
and possible reduction in future health care spending [8,
9]. Improvements in rates of exclusive breastfeeding can
avert a large number of child death, disease burden, and
child mortality at an individual level and inequalities in
developing countries at large [10]. Moreover, it is a
proven effective child health intervention that does not
require extensive health-system infrastructure [11–17].
Even though the benefits of exclusive breastfeeding for

newborns and young infants up to the age of 6 months
are well proven, globally, the majority of the mothers
practised it sub-optimally [18]. The size of the gap be-
tween the current practice and recommendations is large
when one considers breastfeeding involves no out-of-
pocket costs, presence of universal consensus on best
practices, and that implementing current recommenda-
tions could save the life of 1.45 million children each
year in developing countries [4].
Exclusive breastfeeding practices ranged from 3.5% in

Djibouti to nearly 80% in Rwanda in 2010 [10]. In
Ethiopia, the national prevalence of EBF was 59.9% [19,
20] and in the agrarian communities, it ranges from
29.3% in Addis Ababa [21] to 79% in Azezo district,
northwest Ethiopia [22–24]. Besides, in the pastoral
communities of Ethiopia, the prevalence of exclusive
breastfeeding ranges from 24.8% in Fafan zone to 55.0%
in Asayita woreda [25–27].
Despite its benefits, exclusive breastfeeding practices

can be adversely affected by factors such as political,
socio-economic, cultural, and individual factors related
to both mother and baby [28, 29]. The reviewed

literature identified only the individual and household
level factors that affect the exclusive breastfeeding prac-
tices, particularly in resource-limited settings, but the
community-level factors might significantly affect the
EBF practices.
Some of the documented factors associated with failure

to exclusively breastfeeding includes residence, marital
status, types of occupation, accessibility of health facilities,
knowledge of mothers about exclusive breastfeeding, ma-
ternal health problem, and low utilisation of maternal
health services [30–34]. EBF is affected by factors such as
the perception that babies continued to be hungry after
breastfeeding, maternal health problems, fear of babies be-
coming addicted to breast milk, pressure from the
mother-in-law, pains in the breast, and the need to return
to work [7]. Additionally, marital status, accessibility of
health facility and knowledge about child feeding practice
can affect the breastfeeding practices [35].
Child characteristics such as sex, birth order, the sea-

son of birth, and age may also affect breastfeeding prac-
tices. A study conducted in Burao district, Somaliland,
showed that the exclusive breastfeeding practices were
lower among female children [36]. Likewise, higher birth
order might increase the burden for the mother and
subsequently affects exclusive breastfeeding practices
[37]. Moreover, studies conducted in Jigjiga showed that
EBF was more likely practised by mothers who had in-
fants aged 0–1 year, mothers who did not feed their
current infant from bottles on the proceeding day, and
mothers who did not feed infant formula to their previ-
ous infants [26]. A decline in breastfeeding is associated
with women involvement in the workforce, lack of
knowledge on the benefits of the practice and manage-
ment of lactation problems [38].
Empirical evidence showed that the burden of low

coverage of exclusive breastfeeding has a great impact on
the health of a newborn and economic impact on its fam-
ily. Suboptimal and ephemeral breastfeeding is also associ-
ated with maternal adverse health outcomes and family
economic costs [39, 40]. Suboptimal breastfeeding is a
leading childhood risk factor in all developing countries
and consistently ranks higher than water and sanitation
[41]. Suboptimal breastfeeding practices accounted for
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56.5, 39.0, and 22.8% of diarrhoea deaths in the late neo-
natal, infancy period, and children aged under 5 years, re-
spectively, in Nigeria [42].
A study conducted in Mexico showed that maternal

morbidity, premature death, and economic costs covered
by health sectors and society for the treatment of breast
cancer due to suboptimal breastfeeding practices is high
[43]. A study conducted in the US showed that subopti-
mal breastfeeding could increase maternal morbidity and
health care costs; suboptimal breastfeeding incurs a total
of $17.4 billion to US society resulting from premature
death [40].
The prevalence of EBF practices in the pastoral com-

munities of Ethiopia is significantly below the national
and WHO recommendations. Besides, the health, as well
as economic costs of suboptimal breastfeeding, are
largely unrecognised. Moreover, considering the high
percentage of suboptimal infant feeding practices in
those regions characterised by poor infrastructure, in-
accessibility of health services, drought, and poverty the
negative consequence of the suboptimal breastfeeding
practice might be significant. Therefore, this study aimed
to assess the individual and community level factors of
low coverage of exclusive breastfeeding practices among
children aged 0–23months in the emerging regions of
Ethiopia based on 2016 Ethiopian demographic and
health survey (EDHS).

Methods
Study settings and data source
The 2016 Ethiopian Demographic and Health Survey
data were used for this study. The EDHS is a nationally
representative household survey data that has been im-
plemented by the Central Statistical Agency (CSA) of
Ethiopia, every 5 years [20]. Ethiopia is divided into two
administrative cities and nine regions. These regions are
again categorised underdeveloped and emerging regions.
The emerging regions are Afar, Somali, Benishangul,
and Gambela, where scattered pastoralists predomin-
antly live. Moreover, inadequate infrastructure, inaccess-
ibility of health services, drought, poverty and absence of
clear as well as detailed regulations are their common
characteristics in emerging regions [44, 45]. Whereas,
the developed regions are Amhara, Oromia, Tigray,
South Nation Nationalities and Peoples’ Region (SNNP
R) and Harari regions and the city administrations char-
acterised by a relatively denser population and better in-
frastructure, access to health and education.

Sampling procedures
The 2016 EDHS was used the Ethiopian population and
housing census, which was conducted in 2007 by the
Ethiopian CSA, as a sampling frame. The census used a
complete list of 84,915 enumeration areas (EA) created

for the 2007 Primary Health Care (PHC) as a frame. The
sampling frame contains the EA, location, type of resi-
dence, and the estimated number of residential house-
holds. The 2016 EDHS was stratified in two stages, and
samples of EA were selected independently in each
stratum.
In this study, the 2016 Ethiopian demographic and

health survey childhood datasets of the four emerging
regional states, namely Afar, Benishangul, Gambella, and
Somali, were used for analysis.
All women aged 15–49 years who are the regular

members of the selected households were eligible for the
female survey. Children aged 0–23months are the study
population. Those non-alive and live with other than
their mothers were excluded from the analysis. Finally, a
total of 1406 mothers with their children aged 0–23
months were included in the analysis, and data on both
were extracted from the 2016 EDHS datasets using
STATA version 14 software. Potential individual and
community level independent variables were also ex-
tracted, and further analysis of the selected variables was
done.

Measurements of variables
Exclusive breastfeeding practices was the dependent
variable which was measured in two ways for the age
groups of less than 6 months and 6–23 months. For
mothers who had less than 6 months old children during
the data collection period were asked about the feeding
of breast milk without anything else in the last 24 h pre-
ceding the survey, except for Oral Rehydration Salt
(ORS), syrups (vitamins, minerals, medicines), and
others for therapeutic purposes. Whereas, mothers who
had 6 to 23months old children were asked about their
lifelong (about 6 months) EBF practices using since birth
dietary recall method retrospectively [24, 36, 46]. The in-
formation on exclusive breastfeeding was collected from
mothers’ verbal responses. The mothers were asked
about their children current breastfeeding status, the
timing of breastfeeding initiation and exclusive breast-
feeding practices. Exclusive breastfeeding for infants
should be practised for the first 6 months, and then for
18 additional months and more along with complemen-
tary foods for better health and development as per the
world health organisation recommendation’. On 18 May
2001, the world health assembly urged the member
states to promote EBF for 6 months as a global public
health recommendation [47, 48].
Two sets of explanatory variables (individual and com-

munity–level) were included in this study. Both maternal
(socio-demographic and maternal health service-related
characteristics) and child-related variables were included
in the individual level-variables. Whereas, place of resi-
dence, region, distance to a health facility, community-
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level poverty, and media exposure were the community-
level variables.
Distance to a health facility was assessed by the ques-

tion “distance to the nearest health facility is a problem?”
and the responses were categorised as “big problem” or
“not a problem”.
Women empowerment was assessed using decision

making power and justification of wife-beating. Women
who were empowered were those who participated in
decision making either alone or jointly with their hus-
bands in all instances and did not ever justify wife-
beating.
Community-level poverty was assessed using the asset

index based on data from the entire sample on separate
scores prepared for rural and urban households, and
combined to produce a single asset index for all house-
holds as community level and ranked into three (poor,
middle, and rich).
Community media exposure was assessed as “yes” if

they have access to all three media (newsletter, radio,
and TV) at least once a week, otherwise “no”.

Data processing and statistical analysis
The data were extracted, cleaned, re-coded, and analysed
using STATA version 14 (Stata Corp, College Station,
TX). Descriptive statistics were presented using tables
and narrations. A multilevel mixed-effect logistic regres-
sion analysis was conducted after checking the eligibility.
The model eligibility was assessed by calculating the
Intra-class Correlation Coefficient (ICC) (ICC greater
than 5% is eligible for multilevel analysis). In our study,
the ICC was 45.0%. Since the DHS data are hierarchical
(individual were nested within communities), a two-level
mixed-effects logistic regression model was fitted to esti-
mate both the individual and community level variables
(fixed and random) effects on exclusive breastfeeding
practices [49];
Bi-variable and multivariable analysis were computed.

First, in the bi-variable logistic regression analysis, a p-
value of less than 0.2 was used to fit the three models
(model 1: individual level, model 2: community level,
and model 3: both the individual and community level).
In the final model (model 3) (mixed-effect), a p-value
less than 0.05 and adjusted odds ratio (AOR) with 95%
confidence interval (CI) were used to declare statistically
significant factors with the exclusive breastfeeding prac-
tice among children aged 0 to 23months of children in
the emerging regions of Ethiopia.
The measures of variation (random-effects) between

clusters were reported using ICC. The ICC refers to the
ratio of the between-cluster variance to the total vari-
ance, and it tells us the proportion of the total variance
in the outcome variable that is accounted at the cluster
level. Akaike’s information criterion (AIC) was used to

estimate the goodness of fit of the adjusted final model
in comparison with the preceding models.

Results
Socio-demographic and economic characteristics of
participants
A total of 1406 mothers/caregivers with their children
aged 0–23months were included in this analysis. The
mean age of the mothers was 27.37 ± 6.19 years, and the
majority (84.2%) lives in rural area. Nearly 96 % of the
women were married, and 71.9% were Muslim. Seventy
percent of the women and 57.8% of their husbands/part-
ners had no education. Moreover, 69.2% of the women
had no work and 61.9% were in the poorest wealth sta-
tus. The mean family size was 6 ± 2.4 (Table 1).

Obstetric history of participants
The majority (56.0%) of the women had antenatal care
(ANC) visits for their recent pregnancy. Of those who
had ANC visits, 44.3% had four and more times visits,
and only 10% visited before the third month for their
first antenatal care. Nearly 90 % of the women wanted
their pregnancy, and 18.3 and 22.1% of the women had
one and more than five living children, respectively.
Thirty-nine percent of the women were giving their first
birth before the age of 18 years, and 79% of the women
desired children more. Of the total, 26.7 and 7.4% of
women delivered at the health facility and received a
postnatal check with 2 months, respectively. Of those
who received a postnatal check, 51.9% of them got the
check provided by nurses (Table 2).

Child characteristics and common childhood illness
Nearly half (53.0%) of the children included in the ana-
lysis were male, and the mean age of the child was 10.2
months (SD: 6.4). Moreover, 26.5% of the children had
large birth weights, and 17.1% were in the first birth
order. Nearly one-fourth (23.5%) of the women had less
than 24 months of preceding birth interval. Of the total,
13.2, 12.3, and 14.1% of children had diarrhoea, cough,
and fever within the last 2 weeks of the survey, respect-
ively. For 7.3 and 14.1% of the women, the source of in-
formation about breastfeeding was TV and radio,
respectively (Table 3).

Community-level poverty, women empowerments, and
access to health services
The finding showed that 37.9% of the women were
empowered, and only 2 % of the communities had media
exposure. Of the total participants, 11.4% of the commu-
nities were in the rich wealth status and for 42.2% of the
community’s distance to the health facilities was not a
problem (Table 4).

Gebremedhin et al. BMC Public Health           (2021) 21:18 Page 4 of 13



Table 1 Socio-demographic and economic characteristics of study participants in emerging regions of Ethiopia, EDHS 2016 (n = 1406)

Variables Category Frequency (n) Percent (%)

Age of mothers/caretakers in complete years 15–24 487 34.7

25–30 557 39.6

31–35 217 15.4

> = 36 145 10.3

Residence Urban 222 15.8

Rural 1184 84.2

Region Afar 358 25.5

Somali 496 35.3

Benishangul_Gumuz 307 21.8

Gambella 245 17.4

Religion Muslim 1011 71.9

Protestant 248 17.6

Orthodox 109 7.8

Others 38 2.7

Sex of head of household Male 952 67.7

Female 454 32.3

Current marital status Married 1347 95.8

Unmarried 59 4.2

Educational status of mothers/caretakers No education 985 70.0

Primary education 286 20.4

Secondary education 99 7.0

Diploma and above 36 2.6

Educational status of husband’s/partner’s (n = 1347) No education 778 57.8

Primary education 286 21.2

Secondary education 138 10.2

Higher 131 9.7

Do not know 14 1.1

Respondent’s occupation No work 973 69.2

Technical 106 7.5

Agricultural 236 16.8

Others 91 6.5

Husbands’ occupation (n = 1347) No work 200 14.9

Technical 256 19.0

Agricultural 619 46.0

Others 272 20.1

Wealth status Poorest 870 61.9

Poorer 159 11.3

Middle 101 7.2

Richer 100 7.1

Richest 176 12.5

Family size < 6 640 45.5

6+ 766 54.5
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Coverage of exclusive breastfeeding practices
The majority (84.3%) of the children currently feed on
breast. Sixty-four percent of the children were initiated
breastfeeding immediately after birth. Only 17.6% (95%
CI: 15.6–19.6) of the children were on exclusive breast-
feeding (Table 5).

The multilevel mixed-effect binary logistic regression
analysis
The multilevel model was confirmed by intra-cluster
correlation coefficient (ICC) of 45%, which means 45%
of the variation in exclusive breastfeeding practices
among children aged 0 to 23months was due to the
variation between clusters. Then the four models (null
model, individual-level, community level, and a model
with both individual and community-level factors) were

compared to estimate the best fit with the lowest devi-
ance value (Model 3) (Table 6).

Factors associated with exclusive breastfeeding practices
(mixed-effects)
As shown in Table 7, maternal literacy, employment sta-
tus, household wealth status, religion, ANC visits, size of
the child at birth, number of living children in the
household, desire for more children, history of diarrhoea,
cough, and fever within the last 2 weeks were the individ-
ual level candidate variables. Whereas region, community-
level poverty, and community women empowerments
were the community level candidate variables.
After adjusting for individual and community-level

factors (model 3), women’s employment status, house-
hold wealth status, desire for more children, history of
diarrhoea in the last 2 weeks, and region were

Table 2 Obstetric characteristics of study participants in the emerging regions of Ethiopia, EDHS 2016 (n = 1406)

Variables Category Frequency (n) Percent (%)

ANC visit Yes 787 56.0

No 619 44.0

Number of ANC visits (n = 787) Once 83 10.6

Twice 122 15.5

Three times 233 29.6

Four times and above 349 44.3

Timing of 1st ANC check in months (n = 787) 1–2 79 10.1

3–7 670 85.1

> = 8 38 4.8

The pregnancy was wanted Yes 1262 89.8

No 144 10.2

Number of a living child 1 257 18.3

2–5 838 59.6

6+ 311 22.1

Age of the mother at first birth (in years) < 18 554 39.4

18–24 775 55.1

25+ 77 5.5

Desire for more children Wants 1111 79.0

Undecided 68 4.8

Wants no more 227 16.2

Place of delivery Home 1031 73.3

Health facility 375 26.7

PNC check within 2 months Yes 104 7.4

No 1302 92.6

Who provided PNC services? (n = 104) Doctor 10 9.6

Nurse 54 51.9

Midwife 5 4.8

HEWs 32 30.8

Others 3 2.9
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significantly associated with the low coverage of exclu-
sive breastfeeding for less than 6 months among children
aged under 23 months.
Accordingly, children whose mothers/caregivers were

employed were 67.0% less likely to receive exclusive
breastfeeding compared to those children whose
mothers/caregivers were unemployed (AOR: 0.33, 95%
CI: 0.21–0.53). Children born from richer mothers were
61% less likely to practice exclusive breastfeeding com-
pared to those who were born from the poorest mothers

(AOR: 0.39, 95% CI: 0.16–0.96). Those mothers who
were undecided for having more children were 2.29
times more likely to practice exclusive breastfeeding
compared to those who want more children (AOR: 2.29,
95% CI: 1.21–4.29). Those children who had a history of
diarrhoea in the last 2 weeks were 69.0% less likely to
feed on breast exclusively compared to their counter-
parts (AOR: 0.31, 95% CI: 0.16–0.61). Moreover, chil-
dren who live in the Benishangul region were 2.63 times
more likely to receive exclusive breastfeeding compared

Table 3 Child characteristics and information sources for breastfeeding among participants in the emerging regions of Ethiopia,
EDHS 2016 (n = 1406)

Variables Category Frequency (n) Percent (%)

Sex of the child Male 746 53.0

Female 660 47.0

Current age of the child in months 0–6 484 34.4

7–12 381 27.1

13–23 541 38.5

Size of the child at birth Large 372 26.5

Average 561 39.9

Small 473 33.6

Birth order 1 240 17.1

2–5 788 56.0

6+ 378 26.9

Preceding birth interval in months <=24 331 23.5

25–36 393 28.0

37–48 238 16.9

> = 49 444 31.6

Had diarrhoea recently Yes 185 13.2

No 1221 86.8

Had cough recently Yes 173 12.3

No 1233 87.7

Had fever recently Yes 198 14.1

No 1208 85.9

Table 4 Community-level poverty, women empowerment and access to health services among participants in the emerging
regions of Ethiopia, EDHS 2016 (n = 1406)

Variables Response Frequency Percent

Women empowerment No 837 62.1

Yes 510 37.9

Community media exposure No 1378 98.0

Yes 28 2.0

Community poverty Poor 1126 80.1

Middle 120 8.5

Rich 160 11.4

Distance to the nearest health facility Not a problem 596 42.4

Big problem 810 57.6
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to those children who live in the Afar region (AOR:
2.63, 95% CI: 1.44–4.82).

Discussion
The study revealed that the magnitude of exclusive
breastfeeding among children under 23 months in the
emerging regions of Ethiopia was 17.6%. The finding is
comparable with that of a study carried out in Nigeria
(19%) [7]. However, it is lower than those of studies con-
ducted in Somali Land (20.47%) [36], Fanfan Zone
(24.8%) [27], Addis Ababa, Ethiopia (29.3%) [21], Gon-
dar, Ethiopia (34.8%) [50], India (48.6%) [51], Amhara
regional state, Ethiopia (50.1%) [52], Jigjiga, Ethiopia
(54.91%) [26], Tanzania (59%) [29], Bahirdar, Ethiopia
(59.7%) [24], Goba District, Ethiopia (71.3%) [53], South-
ern Ethiopia (78%) [23], Ghana (64%) [54], Debrebirhan,
Ethiopia (68.6%) [55], and Azezo District, Ethiopia (79%)
[22]. The difference might be attributed to numerous
possible reasons which were explained in different stud-
ies. The possible reason might be due to the differences
in community awareness and access to information
about EBF, access to health facilities, provision of ANC
and PNC services, cross-cultural differences [4, 22, 24]
and socio-economic characteristics. In this regard, emer-
ging regions in Ethiopia had distinct geographic, demo-
graphic, and economic characteristics. They were
victims of past development policies [44], which resulted
in these regions to have the inaccessibility of information

and health facility as well as different health services that
lead to low EBF practices. These emerging regions have
dry weather conditions that urge the mother to give
water, as a mistaken belief that water is needed even if it
is not scientifically recommended and not needed during
exclusive breastfeeding, for their infants to wet their
mouth or to satisfy their thirst [54, 56]. Due to the ab-
sence of enough rain in these emerging regions, enough
food realising crops will not be produced; which resulted
in the mother not to get a balanced diet. Therefore, the
mothers will not produce enough breast milk for practis-
ing EBF [29].
On the other hand, the finding of our study is higher

than studies carried out in Djibouti (1%) [57] and Kenya
(12.6%) [38]. The possible justification for this difference
between our study and Djibouti could be due to Djibou-
ti’s hot weather that causes the infant often feels thirsty
which forced the mother to give water, as a mistaken be-
lief that water is needed even if it is not needed during
exclusive breastfeeding [57] and that leads to low EBF
practices. Besides, the other explanation for the differ-
ence between our study and the one which conducted in
Kenya might be cultural and study time variations of
policy establishment, advocacy, and implementation.
This can be elaborated; there is a five-year difference be-
tween our study and Kenya’s study, which would have a
significant effect on the advocacy and policy agenda
about the importance of EBF.
In this study, women’s employment status, household

wealth status, desire for more children, history of diarrhoea
in the last 2 weeks, and region were significantly associated
with the practices of exclusive breastfeeding for less than
6 months among mothers who had children aged under 23
months. Accordingly, children who have employed
mothers/caregivers were less likely to receive exclusive
breastfeeding than those children whose mothers/caregivers
were not employed. This finding is comparable with other
studies carried out both in Ethiopia [22, 24, 27, 50, 52, 53,
55] and elsewhere [7, 58, 59]. The possible reason might be

Table 5 Coverage of exclusive breastfeeding among children aged 0–23 months in the emerging regions of Ethiopia, EDHS 2016
(n = 1406)

Variables Category Frequency (n) Percent (%)

Child breastfeed Ever breastfeed (not currently) 178 12.7

Still breastfeeding 1185 84.3

Never breastfeed 43 3.0

Initiation of breastfeeding (n = 1363) Immediately 879 64.5

Within an hour 44 3.2

1–24 Hrs 288 21.1

> 24 Hrs 152 11.2

Exclusive breastfeed Yes 247 17.6

No 1159 82.4

Table 6 Model comparison for identifying factors affecting
exclusive breastfeeding practices among children aged 0–23
months in the emerging regions of Ethiopia, 2016

Model Deviance AIC

Null model (Without independent variables) 2352.16 2357.08

Model 1 (Individual-variables) 868.58 922.59

Model 2 (Community-level variables) 1236.28 1252.28

Model 3 (Both individual and community-level
variables

794.98 860.98
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Table 7 Multilevel logistic regression analysis of individual and community-level factors associated with exclusive breastfeeding
practices among children aged 0–23 months in the emerging regions of Ethiopia, EDHS 2016 (n = 1406)
Variables Exclusive breastfeed COR (95%CI) Null model

(ICC = 45%)
Model 1
AOR (95% CI)

Model 2
AOR (95% CI)

Model 3
(full model)
AOR (95% CI)Yes

n
No
n

Literacy status

Literate 46 175 1 1 1

Illiterate 201 984 0.75 (0.52–1.10) 0.76 (0.48–1.19) 0.83 (0.52–1.34)

Employment status

Not employed 212 869 1 1 1

Employed 35 290 0.45 (0.30–0.68) 0.45 (0.29–0.67) 0.33 (0.21–0.53) *

Wealth status

Poorest 159 711 1 1 1

Poorer 22 137 0.69 (0.42–1.13) 0.75 (0.44–1.26) 0.59 (0.33–1.05)

Middle 19 82 1.03 (0.60–1.77) 1.08 (0.60–1.94) 0.56 (0.24–1.32)

Richer 19 81 1.03 (0.59–1.78) 0.88 (0.49–1.58) 0.39 (0.16–0.96) *

Richest 28 148 0.84 (0.53–1.34) 0.65 (0.37–1.14) 0.62 (0.32–1.19)

Religion

Muslim 166 845 1 1 1

Protestant 47 201 1.19 (0.82–1.74) 1.31 (0.86–1.99) 1.17 (0.61–2.24)

Orthodox 25 84 1.50 (0.92–2.47) 1.59 (0.92–2.76) 0.99 (0.52–1.89)

Others 9 29 1.62 (0.73–3.58) 2.09 (0.90–4.82) 1.69 (0.66–4.35)

ANC visit

No 101 518 1 1 1

1–3 76 362 1.08 (0.77–1.51) 1.28 (0.90–1.84) 1.29 (0.90–1.86)

4+ 70 279 1.27 (0.90–1.81) 1.53 (1.01–2.30) 1.31 (0.86–2.02)

Size of the child at birth

Large 65 307 1 1 1

Average 98 481 0.97 (0.68–1.37) 1.00 (0.69–1.44) 1.05 (0.72–1.53)

Small 84 371 1.08 (0.75–1.56) 1.19 (0.81–1.76) 1.30 (0.86–1.98)

Number of living children

One 44 197 1 1 1

Two 54 211 1.13 (0.72–1.78) 1.26 (0.78–2.02) 1.23 (0.76–2.00)

Three 33 199 0.73 (0.44–1.21) 0.83 (0.49–1.41) 0.83 (0.47–1.41)

Four 36 161 0.98 (0.60–1.62) 1.09 (0.65–1.85) 1.06 (0.62–1.82)

Five 29 120 1.06 (0.62–1.81) 1.13 (0.64–1.99) 1.06 (0.59–1.91)

Six and above 51 271 0.84 (0.53–1.32) 0.96 (0.58–1.58) 0.83 (0.49–1.40)

Desire more child

Wants 187 924 1 1 1

Undecided 18 50 1.79 (1.01–3.19) 1.97 (1.09–3.58) 2.29 (1.21–4.29) *

Wants no more 42 185 1.09 (0.75–1.60) 1.13 (0.74–1.72) 0.90 (0.56–1.44)

Diarrhea in the last 2 weeks

No 233 988 1 1 1

Yes 14 171 0.34 (0.19–0.60) 0.37 (0.21–0.69) 0.31 (0.16–0.61) *

Cough in the last 2 weeks

No 231 1002 1 1 1

Yes 16 157 0.43 (0.25–0.75) 0.63 (0.33–1.17) 0.69 (0.36–1.33)

Fever in the last 2 weeks

No 228 980 1 1 1

Yes 19 179 0.45 (0.27–0.75) 0.72 (0.39–1.32) 0.71 (0.37–1.34)
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because employed mothers might return to their work
within a short period after giving birth and resulted in the
mothers to have high workload as well as short rest time [7,
27, 50, 55]. Therefore, they could not have enough time to
practice and maintain EBF. Moreover, the other possible
explanation might be if the mothers work outside their
home, then their workplace could be distant from their
home, near-site child care centres would be absent, which
leads them not to access private space in the workplace for
practising EBF [19, 55]. As a result, exclusive breastfeeding
practice might be lower among employed mothers.
Children born from richer mothers had lower exclu-

sive breastfeeding practice compared to those who were
born from the poorest mothers. This finding is in line
with studies conducted in Ethiopia [21, 27, 52] and India
[51]. It could be attributed to the mothers who have
lower household income might not have any option
other than breast milk to supply an additional food
source for their children [27, 52]. On the other hand,
high household income would be related to greater af-
fordability of foods for infant other than breast milk [51]
because of wealthier mothers can afford breast milk sub-
stitutes or status foods. Therefore, mothers who have a
lower household income might have high exclusive
breastfeeding practice. Whereas, the finding of this study
regarding household wealth status /income/ is in con-
trast with other studies conducted in Azezo district,
Ethiopia [22] and Somali Land [36].
This study revealed that mothers who had undecided

for having more children were highly practised exclusive
breastfeeding compared to those who wanted/decided to
have more children. This finding is supported by the

previous study conducted in Ethiopia [30]. The possible
justification might be if the mothers have a desire to
have more children, they might get pregnant within a
short period after giving birth. In this regard, some
mothers in our country assume that if an infant obtains
breast milk from a pregnant mother, the infant might
experience diarrhoea and weight loss. Hence, to control
such diarrhoea and weight loss, the mothers who desire
to have more children might start complementary feed-
ing that leads to low exclusive breastfeeding practice.
In this study, children who had a history of diarrhoea

in the last 2 weeks were less likely to practice exclusive
breastfeeding compared to their counterparts. Studies
conducted in Nigeria [42] and a systematic review car-
ried out in European countries [60] showed the associ-
ation between exclusive breastfeeding and diarrhoea.
Surprisingly, the presence of diarrhoea could be the ef-
fect of this poor exclusive breastfeeding practice, and
this is strongly supported by a systematic review carried
out in European countries which estimated that promo-
tion of exclusive breastfeeding for less than 6 months
age group infants would reduce diarrhoea by 8 to 20%
[60]. Consistent with this finding, another study also sci-
entifically argued that the relationship between diarrhoea
and EBF was due to lactoferrin protein, which is found
in every human breast milk who have a child of all age
group. Likewise, this lactoferrin which is a growth factor
of lymphocytes, can destroy disease-causing pathogens
to reduce the inflammatory response and can improve
the activity of the immune system [61].
Moreover, children who lived in the Benishangul re-

gion received more exclusive breastfeeding compared to

Table 7 Multilevel logistic regression analysis of individual and community-level factors associated with exclusive breastfeeding
practices among children aged 0–23 months in the emerging regions of Ethiopia, EDHS 2016 (n = 1406) (Continued)
Variables Exclusive breastfeed COR (95%CI) Null model

(ICC = 45%)
Model 1
AOR (95% CI)

Model 2
AOR (95% CI)

Model 3
(full model)
AOR (95% CI)Yes

n
No
n

Region

Afar 61 297 1 1 1

Somali 71 425 0.81 (0.55–1.19) 0.84 (0.56–1.26) 0.99 (0.65–1.53)

Benishangul 75 232 1.58 (1.06–2.36) 1.64 (1.06–2.52) 2.63 (1.44–4.82) *

Gambela 40 205 0.94 (0.60–1.48) 0.88 (0.54–1.43) 1.04 (0.48–2.26)

Community poverty

Poor 192 934 1 1 1

Middle 20 100 0.96 (0.57–1.61) 0.87 (0.51–1.49) 1.31 (0.62–2.76)

Rich 35 125 1.34 (0.88–2.04) 1.15 (0.74–1.80) 2.05 (0.96–4.40)

Community women empowerment

No 101 423 1 1 1

Yes 136 687 0.81 (0.60–1.09) 0.80 (0.59–1.07) 0.82 (0.60–1.11)

AOR adjusted odds ratio, COR crude odds ratio, ICC intra-class correlation coefficient, ANC antenatal care, PNC postnatal care, Model 0 a model for the intra-class
correlation coefficient (null model), Model 1 adjusted for individual-level characteristics, Model 2 adjusted for community-level characteristics, Model 3 adjusted for
both individual and community-level characteristics (full model)
*statistically significant at p-value < 0.05
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those children who live in the Afar region. This is in
agreement with a previous study done in Ethiopia [19].
The possible explanation for this could be traditional
practices, way of life, and cultural belief differences of
the population lived in these regions [19, 25, 54]. For
example, one previous study conducted in the Afar
region identified a traditional practice was giving raw
cow or goat butter, milk, and or water for newly born
neonates to be swallow immediately after birth as a
culture to benefit their child [25]. Hence, the tradi-
tions mentioned above of this region might negatively
affect EBF practices. Furthermore, differences in-
accessibility of information, healthcare facilities, and
healthcare services due to the lag behind in infra-
structural developments, drought, and poverty might
be the other mentioned reasons [4, 44].

Strength and limitation of the study
The major strengths of this study are; it showed the ac-
tual exclusive breastfeeding practices among in the pas-
toral communities of the country using the national
representative and large sample size, which could be
generalised to other similar settings. Besides, this study
used a multilevel-modelling technique, which takes into
consideration the hierarchical nature of the survey data
to identify the individual and community-level factors.
The study tried to measure the exclusive breastfeeding

among children aged 0–23months; however, mothers
might experience recall bias for those children aged
higher than 12 months, to recollect their first 6 months
feeding practices. Moreover, EBF was measured for 0–6
months and 7–16 months and finally merged, which
might affect the overall measurements. The other pos-
sible bias might be the social desirability bias because
the data collectors were health professionals.

Conclusions
Exclusive breastfeeding practices in the emerging regions
of Ethiopia was surprisingly low. Mothers who are
employed, being richer, and child with a history of diar-
rhoea were factors that affected the practices negatively.
In contrast, mothers who have undecided to have more
children and those who live in the Benishangul region
were relatively positive contributor for exclusive breast-
feeding practices. Therefore, healthcare workers and
policymakers should do more to increase exclusive
breastfeeding practices in the regions.
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