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Abstract

Background: Optimal nutrition in early child’s life plays a vital role in improving mental and motor development,
reduces the possibility of contracting various infectious diseases and related deaths, decreases the risk of obesity,
and fosters better overall development. However, 45% of deaths in children under five years of age that occur
globally is attributed to nutrition-related factors and the majority of these deaths occur in low-and middle-income
countries. Therefore, this study aims to assess complementary feeding practices and associated factors among
mothers of children aged 6-23 months in Ethiopia.

Method: The study used the Ethiopian mini demographic and health survey 2019 data. A two-stage stratified
cluster sampling technique was used to select 1465 mothers of children aged 6-23 months in Ethiopia. Two-level
multilevel mixed-effects logistic regression model analysis was computed, and variables with p-value of less than
5% and an adjusted odds ratio with a 95% confidence interval in the final model were reported as statistically
significant factors with appropriate complementary feeding practice.

Result: The overall prevalence of appropriate complementary feeding practice among mothers of children aged 6-23
months was 9.76%. In our study, mothers who attended primary[AOR = 2.72; 95%(Cl: 1.47-5.01], secondary[AOR = 2.64;
95%Cl: 1.18-5.92] and higher school[AOR = 5.39; 95%Cl: 2.29-12.64], being from medium income household[AOR =
2.89; 95%Cl: 1.41-5.92], attended 1-3 times ANC visits in index pregnancy[AOR = 041; 95%Cl: 0.18-0.89], mothers who
have 12-17 months[AOR = 1.96; 95%Cl: 1.16-3.33] and 18-23 months old children[AOR = 2.61; 95%Cl: 1.49-4.54],
currently breastfeeding mothers[AOR = 3.69; 95%Cl: 1.73-7.91], mothers from pastoralist contextual regions[AOR = 0.29,
95%Cl: 0.09-0.91], and mothers who have resided in rural areas[AOR = 0.49; 95%Cl: 0.25-0.97] were factors significantly
associated with appropriate complementary feeding practice.
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opportunities.

Ethiopia

Conclusion: This study showed low prevalence of appropriate complementary feeding practice. Therefore, the
concerned health authorities need to strengthen the existing approaches designed for provision of nutrition
education particularly targeting mothers who are unschooled, who have 6-11 months old children, live in
pastoralist regions and reside in rural parts of the country, and create strategies that improve maternal job
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Background

National and international organizations, including WHO,
recommend early initiation of breastfeeding within 1 h of
birth and exclusive breastfeeding for the first six months
of life [1]. Thereafter, infants should receive complemen-
tary foods at 6 months while breastfeeding continues up
to two years or beyond. Complementary feeding is defined
as the process starting when breast milk alone is no longer
sufficient to meet the nutritional requirements of infants
and young children (6-23 months), and therefore other
foods and liquids are needed, along with breast milk [2, 3].

Complementary foods that are introduced timely, nu-
tritionally adequate, safe; and properly fed together with
continued breastfeeding during the first 2years of a
child’s life can save over 820,000 children’s lives every
year [4]. However, early commencement of complemen-
tary feeding has an adverse effect on children’s adiposity
and an increased risk for being overweight [5]. It is also
responsible for increasing risk of illness as infants and
young children receive less of the protective factors in
breast milk, diarrhea, total replacement of breast milk,
and increasing the risk of mothers becoming pregnant.
Conversely, introducing complementary feeding too late
may result in micronutrients deficiencies, energy and
nutrient gap, and slow growth [6]. Optimal nutrition in
early child’s life plays a vital role in improving mental
and motor development, reduces the possibility of con-
tracting various infectious diseases and related deaths,
decreases the risk of obesity, and fosters better overall
development [7-9]. On the other hand, inappropriate
complementary feeding practices may increase risk of
malnutrition, deficiencies of nutrients, diarrhea and re-
spiratory tract infections; and slow growth and develop-
ment of children [10, 11].

However, in most countries less than half of infants
and young children 6-23 months of age meet the dietary
diversity and feeding frequency that are appropriate to
their age [12]. According to EDHS 2016, the prevalence
of minimum dietary diversity, minimum meal frequency,
and minimum acceptable diet in the country was 14, 45,
and 7% respectively [13].

Evidence has shown that 45% of deaths in children
under five years of age that occur globally is attributed
to nutrition-related factors and the majority of these

deaths occur during the first year of life. Low-and
middle-income countries are countries where the major-
ity of these deaths occur [2]. Furthermore, 149 million
children under 5 were stunted, 45 million were wasted
and 38.9 million were overweight or obese out of the
total children under 5 in the world during 2020 [4].
Likewise, the 2019 Ethiopia mini demographic and
health survey (EMDHS) report shows that 7% of chil-
dren under 5 years are wasted, 37% are stunted and 21%
of all children are underweight [14]. Hence, realizing
sustainable socioeconomic development and poverty re-
duction without improving appropriate feeding practices
will be unbearable. As stated in literature, the high mor-
bidity and mortality among infants and young children
is attributed mainly by inappropriate infants and young
children feeding practices and poor quality of comple-
mentary foods [2].

In Ethiopia, the government has designed different nu-
trition related strategies in its development plans and
highlights the role of nutrition in bringing sustainable
development. The Seqota Declaration is one of the com-
ponents of the second National Nutrition Program
(NNP 1I) of Ethiopia which aimed to end child undernu-
trition by 2030 [15]. However, malnutrition is still wide-
spread in the country and its determinants are
multifaceted. Poverty; access to safe, nutritious, and di-
verse food; access to health care; low education levels;
unhealthy environments and hygiene practices; and low
levels of awareness about nutrition are among numerous
roots of undernutrition in Ethiopia [7, 15-17]. The pro-
motion of appropriate complementary feeding practices
decreases the incidence of stunting and results in better
health and growth outcome [18].

Independent predictors for appropriate complemen-
tary feeding practice from previous similar studies con-
ducted in different places include maternal education,
wealth index, child’s age, exposure to media, ANC visit,
postnatal checkup, maternal occupation, institutional de-
livery, and geographical region [19-31].

Few studies in Ethiopia show that complementary
feeding practices are inadequate [19, 20, 24]. Also, all of
the studies conducted identified only individual-level
variables though community-level variables like geo-
graphic regions that could affect the practice were not
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investigated [20, 25, 32—-34]. Moreover, nationwide com-
plementary feeding practice was not yet studied using
the revised (2021) indicators for assessing infant and
young child feeding practices as of the investigators
knowledge [35]. Therefore, this study aims to determine
the prevalence of appropriate complementary feeding
practices and associated factors among mothers of chil-
dren aged 6 to 23 months in Ethiopia. Ultimately, the
findings of this study will help the policy makers, plan-
ners and other stakeholders to develop effective strat-
egies and policies concerning complementary feeding
practice of infants and young children.

Methods

Study design and setting

A community-based cross-sectional study design was con-
ducted in Ethiopia from March, 2019, to June, 2019
among mothers of children aged 6—23 months. Ethiopia is
a landlocked country located in the horn of Africa. The
country is divided into nine geographical regions namely
Tigray, Afar, Amhara, Oromia, Somali, Benishangul-
Gumuz, SNNPR, Gambella and Harari; and two adminis-
trative cities (Addis Ababa and Dire Dawa).

Source and study population

The source population of this study was all Ethiopian
mothers of children aged 6-23 months. Whereas, the
study population of this study was mothers of children
6—-23 months of age living in the randomly selected enu-
meration areas of the country during the year of survey.
Accordingly, 1465 mothers of children aged 6-23
months data were extracted from the 2019 EMDHS
datasets.

Inclusion and exclusion criteria

All eligible mothers with children aged 6-23 months
and who live in Ethiopia were included in the study.
However, mothers who were seriously ill or unable to
communicate during the data collection period were ex-
cluded from the study.

Sampling and data source

Central Statistical Agency (CSA) of Ethiopia, in collabor-
ation with its partner has conducted the second Ethiopia
mini demographic and health survey (EMDHS) from
March 2019 to June 2019. The survey included all the
nine regional states and two city administration of
Ethiopia. Thus, the data source for the current study is
the 2019 EMDHS data.

The demographic and health survey (DHS) often uses
the most recent census frame to draw samples for the
survey. Hence, the current survey has used enumeration
areas (EAs) created for the upcoming Ethiopia popula-
tion and housing census as a sampling frame. Normally,
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DHS samples are stratified by geographic region and by
urban or rural areas within each region of the country.
Initially, within each stratum, EAs are selected by using
probability proportional to size (PPS) sampling method.
Then, systematic equal probability sampling techniques
are used to select a fixed number of households in the
selected EAs.

Finally, the 2019 EMDHS survey covered 8663 house-
holds out of the selected 8794 households providing a
response rate of 98.5%. From the 9012 women identified
for the interview around 8885 women completed the
interview, yvielding a response rate of 98.6% [14]. Further
information on the survey sampling strategies are avail-
able in the DHS guideline [36].

Measurement of variables

Dependent variable: Appropriate complementary feed-
ing practices was the response variable. It was measured
using the following composite indicators recommended
by the WHO [35].

o Introduction of solid, semi-solid or soft foods 6—
8 months: The proportion of infants 6—-8 months of
age who consumed solid, semi-solid or soft foods
during the previous day.

e Minimum dietary diversity 6—23 months: The
proportion of children 6-23 months of age who
consumed foods and beverages from at least five out
of eight defined food groups during the previous
day. The eight food groups are breast milk; grains,
roots, tubers, and plantains; pulses (beans, peas,
lentils), nuts and seeds; dairy products (milk, infant
formula, yogurt, cheese); flesh foods (meat, fish,
poultry, organ meats); eggs; vitamin-A rich fruits
and vegetables; and other fruits and vegetables.

e Minimum meal frequency 6-23 months: The
proportion of children 6-23 months of age who
consumed solid, semi-solid or soft foods (but also in-
cluding milk feeds for non-breastfed children) at
least the minimum number of times during the pre-
vious day. The minimum number of times is defined
as two feedings of solid, semi-solid or soft foods for
breastfed infants aged 6—8 months; or three feedings
of solid, semi-solid or soft foods for breastfed chil-
dren aged 9-23 months; or four feedings of solid,
semi-solid or soft foods or milk feeds for non-
breastfed children aged 6—23 months whereby at
least one of the four feeds must be a solid, semi-
solid or soft feed.

e Minimum acceptable diet 6-23 months: The
proportion of children 6-23 months of age who
consumed a minimum acceptable diet during the
previous day. The minimum acceptable diet is
defined as for breastfed children: receiving at least
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the minimum dietary diversity and minimum meal
frequency for their age during the previous day or
for non-breastfed children: receiving at least the
minimum dietary diversity and minimum meal fre-
quency for their age during the previous day as well
as at least two milk feeds.

e Appropriate complementary feeding practices:
Infants and young children feeding practices that
satisfies the minimum dietary diversity, minimum
meal frequency and introduction of solid, semi-solid
or soft foods at the recommended diversity, fre-
quency and time of WHO.

e Inappropriate complementary feeding practices:
Infants and young children feeding practices that did
not satisfy one of the above three criteria of WHO.

Individual-level independent variables: this level in-
cludes maternal socio-demographic factors, maternal
health service and related factors, and child related fac-
tors of the study.

i. Socio-demographic factors such as maternal age,
maternal education, marital status, religion, family
size, owned radio/television, wealth index

ii. Maternal health service and related factors such
as parity, ANC visits attended in index pregnancy,
place of delivery, current breastfeeding status, PNC
checkup,

ili. Child related factors such as sex of the child, age
of the child, birth order, preceding birth interval,
and number of children 5 and under in household.

Community-level independent variables: residence
and contextual regions were community-level factors of
this study (Table 1).
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Data processing and analysis

Data extracted from the 2019 EMDHS was cleaned, re-
coded and analyzed using STATA/SE version 14.0 statis-
tical software packages. Sample weight was applied to
manage for sampling errors and non-responses. Descrip-
tive statistics were used to summarize both the individ-
ual and community-level variables. DHS data were
organized hierarchically, children are nested within
households and households were nested within clusters.
This clearly indicates that children from the same clus-
ters are more similar than those from different cluster in
terms of the outcome of interest. Subsequently, this vio-
lates the independence of observation assumption of
traditional logistic regression. To overcome such diffi-
culties and to predict fixed effects of the explanatory
variables and community-level random effects on the
dependent variable we used a two-level multilevel
mixed-effects logistic regression model. Intra-class cor-
relation coefficient (ICC) and proportional change in de-
viance (PCV) were checked to quantify the magnitude of
the clustering effect and the degree to which
community-level factors explain the unexplained vari-
ance of the null model. In this study, a model with the
lowest deviance was used as the best-fitted model. Ac-
cordingly, variables with p-value <0.25 in the bivariable
analysis were included in the multivariable multilevel
mixed-effects logistic analysis. In the multivariable ana-
lysis, those variables with p-value less than 5% and ad-
justed odds ratio (AOR) with 95% confidence interval
(CI) were reported as statistically significant variables
with appropriate complementary feeding practices. Exist-
ence of multicollinearity between covariates was checked
by using variance inflation factor (VIF) and the mean
VIF was found to be 2.25, indicating absence of signifi-
cant collinearity among explanatory variables.

Table 1 Description of individual and community-level variables of mothers of children aged 6-23 months in Ethiopia, 2019

Variables Description

Maternal age

Maternal educational

It is the current age of women recoded as 15-24, 25-34, and 35-49.

This is the level of education a woman attained and recoded as no education, primary, secondary and higher.

status

Religion This variable is the religious group to which the woman associates herself and recoded to dominant religious groups:
Muslim, Orthodox, Protestant, and others (Catholic, traditional and others).

Family size It is the total number of household members and recoded as < 5 or > 5 members.

Wealth index In DHS the wealth index is calculated using data on a household’s ownership of selected assets. Each household asset is
assigned a weight score generated through PCA. The resulting asset scores are standardized and summed by household
and individuals are ranked according to the total score of the household in which they reside. Consequently, it is grouped
as poorest, poorer, middle, richer and richest. Finally, we have re-categorized the variable as Low income (poorest and
poorer), Middle income and High income (richer and richest).

Region

Region of residence is typically the first administrative level within the country, or a grouping of the first administrative level.

There are 11 regions in Ethiopia which were categorized into three contextual regions in our study. These are agrarian
regions (Tigray, Amhara, Oromia, Benishanul-Gumuz, SNNPR, Gambela and Harari), pastoralist regions (Afar and Somali) and

city administrations (Addis Ababa and Dire Dawa).

Place of residence

It is the designation of the cluster or enumeration area as an urban area or a rural area.
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Result

Characteristics of the study participants

Among 1465 participants included in the analysis, 650
(44.45%) had no formal education, half (49.56%) were in
the age range of 25-34, and the majority (95.33%) were
currently married. Out of the total women, nearly one
third (36.82%) were Muslim religion followers, more
than half (55.01%) have family size greater than 5 mem-
bers and almost one fifth (18.83%) were in medium
wealth class. Regarding obstetric and use of health ser-
vices, half (49.80%) were multiparous, nearly one quarter
(23.62%) had no ANC visit, more than half (55.09%) gave
birth at health facility and only one tenth (10.24%) had
PNC checkup. Out of the infants and young children in-
cluded in the study, one third (32.55%) were 6-11
months old, almost half (52.22%) were male, and nearly
one quarter (24.18%) were first-born. Of the participants,
tenth (10.09%) were from households which had 1-2
numbers of under 5 children, the majority (88.64%) were
from agrarian regions and nearly three fourth (71.77%)
resided in rural areas (Table 2).

Prevalence of appropriate complementary feeding
practices

Majority (83.28%) of infants (6—8 months) enrolled in
the study consumed solid, semi-solid or soft foods
(SSSF) a day before the interview (Fig. 1).

Out of the total infants and young children (6-23
months) included in the study, relatively one tenth
(11.74%) of infants and young children consumed foods
and beverages from at least five out of eight defined food
groups during the previous day of the survey. Of these
infants and young children, more than half (53.72%)
consumed solid, semi-solid or soft foods at least the
minimum number of times during the day preceding the
survey. Successively, the overall prevalence of appropri-
ate complementary feeding practices among mothers of
children aged 6-23 months in Ethiopia was 9.76% (95%
CI: 8.24-11.28%) (Fig. 2).

Factors associated with appropriate complementary
feeding practices

In the bivariable analysis, maternal education, family
size, religion, possession of radio or television, wealth
index, parity, ANC visits attended in index pregnancy,
place of delivery, PNC checkup, age of child, current
breastfeeding status, birth order, under 5 children in the
household, contextual region; and place of residence
were found to be associated with complementary feeding
practices. All these variables having p-value of less than
0.25 in the bivariate analysis were re-entered into multi-
variable analysis. The result of multivariable analysis
showed that maternal education, wealth index, ANC
visits attended in index pregnancy, age of child, current
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breastfeeding status, contextual region and place of resi-
dence were significantly associated with appropriate
complementary feeding practices. Women who attended
primary, secondary and higher school were 2.7 [AOR =
2.72; 95%CI: 1.47-5.01], 2.6 [AOR =2.64; 95%CI: 1.18—
5.92], and 54 [AOR=5.39; 95%CI: 2.29-12.64] times
more likely practice appropriate complementary feeding
compared with those women who had no formal educa-
tion. The odds of appropriate complementary feeding
practices was 2.9 [AOR =2.89; 95%CI: 1.41-5.92] times
more likely to be practiced among women from medium
income households as compared to women from low in-
come households. The odds of appropriate complemen-
tary feeding practices was 59% [AOR=0.41; 95%CIL:
0.18-0.89] lower among women who had attended 1-3
times ANC visits in index pregnancy as compared to
those women who had no visits. Compared to those
women who had 6-11 months old children, women who
had 12-17 months and 18-23 months old children were
1.9[AOR =1.96; 95%CIL: 1.16-3.33] and 2.6[AOR =2.61;
95%Cl: 1.49-4.54] times more likely practice appropriate
complementary feeding. The odds of appropriate com-
plementary feeding practices was 3.7[AOR =3.69;
95%CI: 1.73-7.91] times higher among women who
were currently breastfeeding as compared to their coun-
terparts. Among community-level factors, women from
pastoralist contextual regions were 71% [AOR =0.29;
95%CIL: 0.09-0.91] less likely to practice appropriate
complementary feeding as compared to women from
agrarian contextual regions. Moreover, the odds of ap-
propriate complementary feeding practice was 51%
[AOR =0.49; 95%CIL: 0.25-0.97] lower among women
who have resided in rural areas as compared to their
counterparts (Table 3).

Random effect analysis: As depicted in Table 4, the
presence of significant variations of appropriate comple-
mentary feeding practices between clusters was sup-
ported by the ICC in the empty model (null model).
Nearly 43% (ICC in null model) of the variation in ap-
propriate complementary feeding practices among
mothers of children aged 6-23 months was due to the
variation between clusters. Moreover, the smallest value
of deviance observed in the last model implies that
model-3 (final model) was the best explanatory model
able to explain the variation in appropriate complemen-
tary feeding practices between the clusters (Table 4).

Discussion

The study revealed that the prevalence of appropriate
complementary feeding practices among women with
children 6-23 months in Ethiopia was 9.76% (95% CI:
8.24-11.28%). This finding is in agreement with study
findings of 8.5 and 9.5% in Southern Ethiopia [20, 25].
The level of appropriate complementary feeding practice
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Variables

Category

Weighted frequency (N)

Percent (%)

Maternal education

Respondent’s current age

Marital status

Religion

Family size

Owned radio or television

Wealth index

Parity

ANC visits attended in index pregnancy

Place of delivery

PNC checkup

Current age of child in months

Sex of child

Birth order

Preceding birth interval

Number of under 5 children in household

No education
Primary
Secondary
Higher

15-24

25-34

35-49

Never in union
Currently married
Formerly married
Muslim
Orthodox
Protestant
Others

<5

>5

No

Yes

Low income
Medium income
High income
Primiparous
Multiparous
Grand multiparous
None

1-3

4 or more Visits
Health facility
Home

No

Yes

6-11

12-17

18-23

Male

Female
First-born
Second-fourth
Fifth or more

< 24 months
2 24 months
No child

1-2

3 and above

650.09
609.22
119.73
83.56
472.64
72494
265.03
582
1394.30
62.48
474.20
53854
412.70
37.16
804.51
658.11
943.80
518.80
603.90
27542
58330
34963
72838
38459
345.50
45067
666.43
805.76
656.85
1311.73
14961
476.07
55131
435.23
763.83
698.77
353.60
691.05
417.96
22296
1239.64
5.71
1309.27
147.62

44.45
4165
8.19

571

3231
49.56
18.12
040

9533
427

3242
36.82
28.22
2.54

55.01
44.99
64.53
3547
4129
18.83
39.88
2390
49.80
2630
2362
3081
45.56
55.09
4491
89.76
10.24
3255
3769
29.76
52.22
4778
24.18
47.25
2858
15.24
84.76
0.39

89.52
10.09
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Table 2 Characteristics of mothers of children aged 6-23 months in Ethiopia, 2019 (Continued)

Variables Category Weighted frequency (N) Percent (%)
Currently breastfeeding No 21651 14.80
Yes 1246.11 85.20
Region Agrarian 1296.52 88.64
Pastoralist 108.92 745
City administration 5717 391
Place of residence Urban 41292 2823
Rural 1049.69 71.77

in this study was lower than findings of Northeast
Ethiopia (57.7, 56.5, 43%) [26, 27, 31], Northwest
Ethiopia (37.2%) [28] and Northern Ghana (15.7%) [29].
But the current prevalence was higher than when com-
pared to the findings from Southwestern Nigeria [30]
which was 4.2%. The reasons for the relatively lower
proportion might be as a result of sample size difference
and study population. Our study covered all the regions
of the country which is composed of different communi-
ties but the previous studies covered a single town or
district population. Additionally, the variation might be
attributed to socioeconomic status and cultural differ-
ences observed among intra-country and inter-country.
In the present study eight out of ten (83.3%) infants of
6—8 months old consumed solid, semi-solid or soft foods a
day before the survey. The finding of this study satisfies
the WHO recommendation (> 80%) of initiation of com-
plementary feeding for 6—8 months old infants. Our study
findings are higher than similar studies conducted in
Northeast Ethiopia (56.2%) [31] and from the findings of

secondary data analysis of Ethiopia demographic and
health survey (59.5%) [21]. This might be due to differ-
ences in the study period, maternal education level and in-
creased involvement of health extension workers. The
government of Ethiopia has trained and deployed more
than 42,000 health extension workers in the country
whose main roles are providing health education, prevent-
ing diseases and delivering basic curative services [37].
The proportion of minimum dietary diversity in our
study was 11.74%. This result is lower than the find-
ings from the studies done in different parts of
Ethiopia [34, 38, 39], Sub-Saharan Africa [29, 40, 41]
and Asia [23, 42]. This difference could be attributed
to variation in the measurement of minimum dietary
diversity. Previous studies measured minimum dietary
diversity of children 6-23 months of age who con-
sumed foods and beverages from at least four out of
seven defined food groups while we used at least five
out of eight defined food groups during the previous
day. Hence, the use of four out of seven defined food
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Fig. 1 Children 6-23 months of age who consumed from defined food groups a
day before the survey in Ethiopia, EMDHS 2019
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groups may overestimate the prevalence. In addition,
the variation might be due to differences in cultural
and socio-economic status of the study population.

The result of this study revealed that the proportion of
children who consumed solid, semi-solid or soft foods at
least the minimum number of times (minimum meal fre-
quency) during the prior day of the survey was found to
be 53.72%. This figure is lower than findings from studies
conducted in Ethiopia [25, 39, 43], Northern Tanzania
[41], and Northern Ghana [29]. However, the current
study finding is higher than studies conducted in Ethiopia
(33.8, 47.1%) [31], [20], Sub-Saharan Africa (29.8, 41.9%)
[40, 44] and Pakistan 38% [23]. The possible reasons for
the variation between studies might be as a result of differ-
ences in household’s income status, which determines the
availability and quality of complementary food items for
the infant and child. Also, maternal educational differ-
ences might be another possible reason for the dissimilar-
ity among the findings of the studies.

Maternal education was significantly associated with ap-
propriate complementary feeding practice. The odds of
appropriate complementary feeding practice were lesser
among mothers who had no formal education than
mothers who attended primary, secondary and above
school. This finding is consistent with similar studies con-
ducted in different places [25, 27, 28, 45-49]. The possible
explanation could be mothers who attended formal educa-
tion have more exposure to media, and maternal and child
health services. Hence, they could have good knowledge
about the appropriate complementary feeding practices so

that they could be able to integrate knowledge obtained
from Medias and by visiting health institutions [28, 47].
Moreover, mothers who completed primary or above
schools have a high probability of securing job opportun-
ities. This in turn will increase the income level of the
household and as a result they might have confidence and
capability to improve their infant and child feeding
practice.

Furthermore, the increased odds of appropriate com-
plementary feeding practices were found among mothers
from medium income households as compared to
mothers from low income households. This result is
concordant with previous similar studies done in South-
ern Ethiopia, Tanzania and Pakistan [23, 50, 51]. Because
of the fact that, a household’s income level highly deter-
mines the availability of food items in the households. In
our study nearly half of the mothers were from house-
holds of low income status. Hence, they cannot afford
and are able to regularly secure defined food groups for
their infants and young children.

In our study, the age of infants and young children
was positively associated with appropriate complemen-
tary feeding practice. Women who had 12-17 months
and 18-23 months old children were more likely to
practice appropriate complementary feeding than
women who had 6-11 months old children. This shows
that appropriate complementary feeding practice of
mothers increases as the age of children increases. In the
present study, appropriate complementary feeding prac-
tices of mothers of children aged 6-11 months was 6.6%
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Table 3 Multivariable multilevel analysis of factors associated with appropriate complementary feeding practices among mothers of
children age 6-23 months in Ethiopia, 2019

Variables Null model Model | Model II Model il

Maternal education

No education 1 1

Primary 2.83[1.55-5.171** 2.72[1.47-5.011**

Secondary 2.74[1.24-6.06]* 2.64[1.18-5.921*

Higher 6.07[2.63-13.96]*** 5.39[2.29-12.64]***
Religion

Muslim 1 1

Orthodox 141[0.85-2.36] 1.21[0.71-2.06]

Protestant 0.69[0.35-1.34] 0.59[0.29-1.19]

Other 0.34[0.04-3.32] 0.31[0.03-2.96]
Family size

<5 1 1

>5 1.05[0.64-1.71] 1.04[0.63-1.72]
Owned radio or television

No 1 1

Yes 1.51[0.91-2.52] 1.33[0.78-2.27]
Wealth index

Low income 1 1

Medium income 3.03[1.49-6.18] 2.89[1.41-5.92]**

High income 2.70[1.32-5.53] 2.01[0.93-4.32]
Parity

Primiparous 1 1

Multiparous 1.83[0.46-7.33] 1.83[0.44-7.67]

Grand multiparous 2.28[0.28-1848] 2.57[0.30-21.63]
ANC visits attended in index pregnancy

None 1 1

1-3 0.42[0.19-0.94]* 0.41[0.18-0.89]*

4 or more Visits 0.84[0.39-1.81] 0.77[0.36-1.67]

Place of delivery

Health facility 1 1

Home 0.77[041-1.46] 0.88[0.46-1.69]
PNC checkup

No 1 1

Yes 1.61[0.93-2.82] 1.57[0.88-2.75]
Age of child in months

6-11 1 1

12-17 1.93[1.14-3.25]* 1.96[1.16-3.33]*

18-23 2.53[1.46-4.38]** 2.61[1.49-4.54]**
Birth order

First-born 1 1

Second-fourth 0.36[0.09-143] 0.36[0.09-1.48]

Fifth or more 0.27[0.03-2.13] 0.24[0.03-1.99]
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Table 3 Multivariable multilevel analysis of factors associated with appropriate complementary feeding practices among mothers of

children age 6-23 months in Ethiopia, 2019 (Continued)

Variables Null model Model | Model Il Model il
Under 5 children in the house

No child 1 1

1-2 0.92[0.12-7.13] 0.91[0.12-7.12]

3 and above 0.89[0.10-7.92] 0.94[0.10-8.38]
Currently breastfeeding

No 1 1

Yes 3.54[1.70-7.38]** 3.69[1.73-7.91]**
Contextual region

Agrarian 1 1

Pastoralist 0.12[0.04-0.36]*** 0.29[0.09-091]*

City administration
Type of residence
Urban

Rural

1.23[0.61-248] 1.06[0.54-2.09]

1 1
0.21[0.11-0.39]*** 0.49[0.25-0.97]*

while it was 10.6 and 12.5% among mothers of children
aged 12—17 months and 18-23 months respectively. This
finding was in agreement with those studies conducted
in Southwest Ethiopia [39], Southern Ethiopia [25, 49],
Western Ethiopia [52] and Tanzania [50].

The present study revealed that mothers from pastor-
alist regions practices appropriate complementary feed-
ing lower than mothers from agrarian regions of
Ethiopia. This is consistent with similar studies con-
ducted elsewhere [23, 50]. The possible explanation for
the regional differences could be due to variation in
agro-ecological characteristics and cultures of the
people. Similarly, the study reported that the odds of ap-
propriate complementary feeding practices among
mothers who lived in rural settlements was lower than
mothers who lived in urban areas.

The main strengths of this study include the use of a
multilevel mixed-effects model that can overcome the
problem of hierarchical nature of the DHS data. Add-
itionally, we have used the most recent (the 2019 EMDH
S) and a nationwide survey data that help the concerned
health authorities both at central and local levels to set
appropriate intervention strategies. Also, the study deter-
mined the prevalence of appropriate complementary
feeding practices based on the revised WHO indicators
(WHO 2021) for assessing infant and young child feed-
ing practices.

Our study is not free from limitations. Recall and so-
cial desirability bias may be introduced while estimating
the exact meal frequency, types of food items and con-
sumption of complementary food as it depends on the
response of mothers self-report. The study also failed to

Table 4 Model comparison for identifying factors affecting appropriate complementary feeding practices among mothers/caregivers

of children age 6-23 months in Ethiopia, 2019

Parameters Null model Model | Model II Model il
Random effect
Community-level variance (SE) 0.69%** 0.37%* 0.48%** 0.40%*
ICC (%) 42.68% 1833% 31.03% 20.38%
pcv Reference 69.79 39.59% 65.71
AIC 893.79 796.05 839.56 791.88
BIC 904.37 92295 866.01 934.64
Model fitness
Log likelihood —444.896 —374.02 —414.78 —368.94
Deviance 889.78 748.04 829.56 737.88




Shagaro et al. Archives of Public Health (2021) 79:205

assess appropriate complementary feeding practices with
other relevant variables such as exposure to media, ma-
ternal occupation, and women autonomy over house-
hold’s earnings and power over household’s purchases
due to absence of the data in the current mini DHS
datasets.

Conclusion

This study showed low prevalence of appropriate com-
plementary feeding practice. Therefore, the concerned
health authorities need to strengthen the existing ap-
proaches designed for provision of nutrition education
particularly targeting mothers who are unschooled, who
have 6-11 months old children, live in pastoralist re-
gions and reside in rural parts of the country, and create
strategies that improve maternal job opportunities.

Acknowledgments
The authors are grateful to Measure DHS, ICF International Rockville,
Maryland, USA for allowing us to use the 2019 EMDHS data.

Authors’ contributions

SSS has obtained and analyzed the EMDHS data. SSS, BTM and TD were
equally involved in the conception of the study, interpreted the results,
drafted and critically revised the manuscript. All authors have read and

approved the final version of the manuscript.

Funding
This study did not receive any funding from any organization.

Availability of data and materials
The survey dataset used in this analysis is publicly available at http:/www.
dhsprogram.com/data/.

Declarations

Ethics approval and consent to participate

This study used secondary data from demographic and health survey
repositories. The survey data do not contain all identifying information. The
MEASURE Demographic and Health Survey Program team allowed us to
access the data upon sending an abstract of our study to an online request
form http//www.measuredhsprogram.com. Hence, consent to participate is
not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 23 August 2021 Accepted: 30 October 2021
Published online: 22 November 2021

References

1. World Health Organization. Comprehensive implementation plan on maternal,
infant and young child nutrition. World Heal Organ. 2014;2014:1-30.

2. WHO. Global Strategy for Infant and Young Child Feeding. Fifthy-fourth
world health assembly. Geneva: 2003. p. 8.

3. WHO. Planning Guide for national implementation of the Global Strategy
for Infant and Young Child Feeding. World Heal Organ Geneva [Internet].
2007;1-46. Available from: http://www.who.int/maternal_child_adolescent/
documents/9789241595193/en/

4. WHO. Infant and young child feeding: model chapter for textbooks for
medical students and allied health professionals [Internet]. Geneva: WHO,
editor. 2009. Available from: https://apps.who.int/iris/handle/10665/44117.

5.

20.

22.

23.

24,

25.

26.

Page 11 of 12

Dewey K. Guiding principles for complementary feeding of the breastfed
child [Internet]. Washington, D.C: 2001. Available from: https://pesquisa.bvsa
lud.org/portal/resource/pt/lis-40345?lang=en.

WHO. Complementary feeding: family foods for breastfed children
[Internet]. France: World Health Organization; 2000. Available from: https://a
pps.who.int/iris/handle/10665/66389.

World B. Ethiopia—Nutrition Project. Independent Evaluation Group, Project
Performance Assessment Report 136172 [Internet]. Washington, DC: 2019.
Available from: https:/reliefweb.int/report/ethiopia/project-performance-a
ssessment-report-ethiopia-nutrition-project-ida-h3760.

Imdad A, Yakoob MY, Bhutta ZA, Menon P, Ngyen PH, Mani S, et al.
Changing changing infant and child feeding behaviors. Matern Child Nutr.
2016;12(7):10-7.

Romero-Velarde E, Villalpando-Carrion S, Pérez-Lizaur AB, Iracheta-Gerez M
de la L, Alonso-Rivera CG, Lopez-Navarrete GE, et al. Guidelines for
complementary feeding in healthy infants. Boletin Médico Del Hosp Infant
México (English Ed). 2016;73(5):338-56.

Ocampo-Guirindola ML, Garcia-Malabad CJ, Valdeabella-Maniego MLM,
Punzalan SLM. Association between dietary diversity score and nutritional
status of Filipino children aged 6-23 months. Philipp J Sci. 2016;145(1):57-69.
Alambo KA. The prevalence of diarrheal disease in under five children and
associated risk factors in. ABC Res Alert. 2015;3(2):12-22. https://doi.org/10.1
8034/abcra.v3i2.295.

Onyango AW, Borghi E, De Onis M, Del Carmen CM, Garza C.
Complementary feeding and attained linear growth among 6-23-month-old
children. Public Health Nutr. 2014;17(9):1975-83. https://doi.org/10.1017/513
68980013002401.

Central Statistical Agency (CSA) [Ethiopia] and ICF. Ethiopia Demographic and
Health Survey. Addis Ababa. Maryland, USA CSA ICF: Ethiop Rockville; 2016.
Ethiopian Public Health Institute (EPHI) and ICF. Mini demographic and
health survey 2019: key indicators, vol. 35. Rockville, Maryland, USA: EPHI
and ICF; 2019. 2019.

Ababa A. Progress analysis. Evidence Upcoming Food Nutr Strateg Dev. 2020.
Kennedy E, Tessema M, Hailu T, Zerfu D, Belay A, Ayana G, et al. Multisector
Nutrition Program Governance and Implementation in Ethiopia. Oppor
Challenges. 2015;36(4):534-48.

Banerjee B. National Nutrition Programme. DK Taneja's Heal Policies
Program India. 2013;2017:388. https://doi.org/10.5005/jp/books/13071_26.
Mericq V, Martinez-Aguayo A, Uauy R, Ifiguez G, Van Der Steen M, Hokken-
Koelega A. Long-term metabolic risk among children born premature or
small for gestational age. Nat Rev Endocrinol. 2017;13(1):50-62. https://doi.
0rg/10.1038/nrendo.2016.127.

Shumey A, Demissie M, Berhane Y. Timely initiation of complementary
feeding and associated factors among children aged 6 to 12 months in
Northern Ethiopia. An Inst-based Cross-sectional Study. 2013:1-7.

Epheson B, Birhanu Z, Tamiru D, Feyissa GT. Complementary feeding
practices and associated factors in Damot Weydie District, Welayta zone.
South Ethiopia BMC Public Health. 2018;18(1):1-7. https://doi.org/10.1186/
$12889-018-5245-8.

Ahmed KY, Page A, Arora A, Ogbo FA. Trends and factors associated with
complementary feeding practices in Ethiopia from 2005 to 2016. Matern
Child Nutr. 2020;16(2):1-17. https://doi.org/10.1111/mcn.12926.

Lyellu HY, Hussein TH, Wandel M, Stray-Pedersen B, Mgongo M, Msuya SE.
Prevalence and factors associated with early initiation of breastfeeding
among women in Moshi municipal, northern Tanzania. BMC Pregnancy
Childbirth. 2020;20(1):1-10. https://doi.org/10.1186/512884-020-02966-0.

Ali M, Arif M, Shah AA. Complementary feeding practices and associated
factors among children aged 6-23 months in Pakistan. PLoS ONE [Internet].
2021;16(2 February):1-21. Available from: https://doi.org/10.1371/journal.
pone.0247602

Abera K. Infant and young child feeding practices among mothers living in
Harar. Ethiopia. 2012,815(4):66-78.

Kassa T, Meshesha B, Haji Y, Ebrahim J. Appropriate complementary feeding
practices and associated factors among mothers of children age 6-23
months in southern Ethiopia, 2015. BMC Pediatr [Internet]. 2016;16(1):1-10.
Available from. https://doi.org/10.1186/512887-016-0675-x.

Molla M, Ejigu T, Nega G. Complementary feeding practice and associated
factors among mothers having children 6-23 months of age, Lasta District,
Amhara region. Northeast Ethiopia Adv Public Heal. 2017,2017:1-8. https://
doi.org/10.1155/2017/4567829.


http://www.dhsprogram.com/data/
http://www.dhsprogram.com/data/
http://www.measuredhsprogram.com
http://www.who.int/maternal_child_adolescent/documents/9789241595193/en/
http://www.who.int/maternal_child_adolescent/documents/9789241595193/en/
https://apps.who.int/iris/handle/10665/44117
https://pesquisa.bvsalud.org/portal/resource/pt/lis-40345?lang=en
https://pesquisa.bvsalud.org/portal/resource/pt/lis-40345?lang=en
https://apps.who.int/iris/handle/10665/66389
https://apps.who.int/iris/handle/10665/66389
https://reliefweb.int/report/ethiopia/project-performance-assessment-report-ethiopia-nutrition-project-ida-h3760
https://reliefweb.int/report/ethiopia/project-performance-assessment-report-ethiopia-nutrition-project-ida-h3760
https://doi.org/10.18034/abcra.v3i2.295
https://doi.org/10.18034/abcra.v3i2.295
https://doi.org/10.1017/S1368980013002401
https://doi.org/10.1017/S1368980013002401
https://doi.org/10.5005/jp/books/13071_26
https://doi.org/10.1038/nrendo.2016.127
https://doi.org/10.1038/nrendo.2016.127
https://doi.org/10.1186/s12889-018-5245-8
https://doi.org/10.1186/s12889-018-5245-8
https://doi.org/10.1111/mcn.12926
https://doi.org/10.1186/s12884-020-02966-0
https://doi.org/10.1371/journal.pone.0247602
https://doi.org/10.1371/journal.pone.0247602
https://doi.org/10.1186/s12887-016-0675-x
https://doi.org/10.1155/2017/4567829
https://doi.org/10.1155/2017/4567829

Shagaro et al. Archives of Public Health

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

(2021) 79:205

Asmare LD, Kassaw MW, Abebe AM, Abate BB, Tegegne KD. <p>prevalence
and factors associated with child feeding practice among mothers of
Woldia town, Northeast Ethiopia</p>. Nutr Diet Suppl. 2020;12:205-13.
https://doi.org/10.2147/NDS.5264282.

Dagne AH, Anteneh KT, Badi MB, Adhanu HH, Ahunie MA, Tebeje HD, et al.
Appropriate complementary feeding practice and associated factors among
mothers having children aged 6-24 months in Debre Tabor hospital, north
West Ethiopia, 2016. BMC res notes [internet]. 2019;12(1):1-6. Available from:
https://doi.org/10.1186/513104-019-4259-3.

Saaka M, Wemakor A, Abizari AR, Aryee P. How well do WHO
complementary feeding indicators relate to nutritional status of children
aged 6-23 months in rural northern Ghana. BMC Public Health [Internet].
2015;15(1):1-12. Available from:. https://doi.org/10.1186/512889-015-2494-7.
Samuel FO, Ibidapo EG. Complementary feeding practices and associated
factors among nursing mothers in southwestern Nigeria. Int J Matern Child
Heal AIDS. 2020,9(2):223-31.

Hassen SL, Temesgen MM, Marefiaw TA, Ayalew BS, Abebe DD, Desalegn
SA. Infant and young child feeding practice status and its determinants in
Kalu District, Northeast Ethiopia: community-based cross-sectional study.
Nutr Diet Suppl. 2021;13:67-81. https://doi.org/10.2147/NDS.5294230.
Berhanu Z, Alemu T, Argaw D. Predictors of inappropriate complementary
feeding practice among children aged 6 to 23 months in Wonago District ,
South Ethiopia , 2017. Case Control Study. 2019:1-13.

Y B. Appropriate Complementary Feeding Practice Was Relatively Low and
Associated with Mother's Education, Family Income, And Mother's Age: A
Community Based Cross-Sectional Study in Northern Ethiopia. J Nutr Heal
Food Eng [Internet]. 2017;6(2):29-35. Available from: https://medcraveonline.
com/JNHFE/appropriate-complementary-feeding-practice-was-relatively-
low-and-associated-with-mother39s-education-family-income-and-mother3
9s-age-a-community-based-cross-sectional-study-in-northern-ethiopia.
html#:~:text=Results%3ALev.

Ayana D, Tariku A, Feleke A, Woldie H. Complementary feeding practices
among children in Benishangul Gumuz region. Ethiopia BMC Res Notes.
2017;10(1):1-8. https://doi.org/10.1186/513104-017-2663-0.

WHO, UNICEF. Indicators for assessing infant and young child feeding
practices [Internet]. Vol. WHAS55 A55/, World Health Organization and the
United Nations Children’s Fund (UNICEF). Geneva: 2021. p. 19. Available
from: http://apps.who.int/iris/bitstream/handle/10665/44306/97892415992
90_eng.pdf.

Croft TN, Marshall AMJ, Allen CK, et al. Guide to DHS Statistics. Rockville,
Maryland: USA ICF; 2018. p. 22-51.

Assefa Y, Gelaw YA, Hill PS, Taye BW, Van Damme W. Community health
extension program of Ethiopia, 2003-2018: successes and challenges toward
universal coverage for primary healthcare services. Glob Health. 2019;15(1):
1-11. https.//doi.org/10.1186/512992-019-0470-1.

Eshete T, Kumera G, Bazezew Y, Mihretie A, Marie T. Determinants of
inadequate minimum dietary diversity among children aged 6-23months in
Ethiopia: secondary data analysis from Ethiopian demographic and health
survey 2016. Agric food Secur. 2018,7(1):1-8. Available from. https://doi.
0rg/10.1186/540066-018-0219-8.

Tegegne M, Sileshi S, Benti T, Teshome M, Woldie H. Factors associated with
minimal meal frequency and dietary diversity practices among infants and
young children in the predominantly agrarian society of bale zone.
Southeast Ethiopia : Commun Based Cross Sectional Study. 2017;75(1):1-11.
https://doi.org/10.1186/513690-017-0216-6.

Nkoka O, Mhone TG, Ntenda PAM. Factors associated with complementary
feeding practices among children aged 6-23 mo in Malawi: an analysis of
the demographic and health survey 2015-2016. Int Health. 2018;10(6):466—-
79. https;//doi.org/10.1093/inthealth/ihy047.

Masuke R, Msuya SE, Mahande JM, Diarz EJ, Stray-Pedersen B, Jahanpour O,
et al. Effect of inappropriate complementary feeding practices on the
nutritional status of children aged 6-24 months in urban Moshi, Northern
Tanzania: Cohort study. PLoS ONE. 2021;16(5 May):1-16. Available from.
https://doi.org/10.1371/journal.pone.0250562.

Dhami MV, Ogbo FA, Osuagwu UL, Agho KE. Prevalence and factors
associated with complementary feeding practices among children aged 6-
23 months in India: a regional analysis. BMC Public Health. 2019;19(1):1-16.
https://doi.org/10.1186/512889-019-7360-6.

Wagris M, Seid A, Kahssay M, Ahmed O. Minimum meal frequency practice
and its associated factors among children aged 6-23 months in Amibara

45.

46.

47.

48.

49.

50.

52.

Page 12 of 12

District, north East Ethiopia. J Environ Public Health. 2019,2019:1-7. https://
doi.org/10.1155/2019/8240864.

Gebremedhin S. Core and optional infant and young child feeding indicators
in Sub-Saharan Africa: A cross-sectional study. BMJ Open. 2019,9(2).

Sholeye OO, Akinpelu A, Bankole E, Diya O. Knowledge of infant feeding
among mothers in sagamu, southwestern Nigeria: implications for nutrition
education. Am J Food Nutr. 2016:69-76 Available from: http://www.scihub.
org/AJF.

Sisay W, Edris M, Tariku A. Determinants of timely initiation of
complementary feeding among mothers with children aged 6-23 months
in Lalibela District, Northeast Ethiopia, 2015. BMC Public Health [Internet].
2016;16(1):1-9. Available from. https://doi.org/10.1186/512889-016-3566-z.
Ogbo FA, Page A, Idoko J, Claudio F, Agho KE. Trends in complementary
feeding indicators in Nigeria, 2003-2013. BMJ Open. 2015;5(10):2003-13.
https://doi.org/10.1136/bmjopen-2015-008467.

Molla A, Egata G, Getacher L, Kebede B, Sayih A, Arega M, et al. Minimum
acceptable diet and associated factors among infants and young children
aged 6-23 months in Amhara region, Central Ethiopia: community-based
cross-sectional study. BMJ Open. 2021;11(5):1-10. https://doi.org/10.1136/
bmjopen-2020-044284.

Mekonnen TC, Workie SB, Yimer TM, Mersha WF. Meal frequency and
dietary diversity feeding practices among children 6-23 months of age in
Wolaita Sodo town. Southern Ethiopia J Health Popul Nutr. 2017,36(1):18.
https://doi.org/10.1186/541043-017-0097-x.

Victor R, Baines SK, Agho KE, Dibley MJ. Original Article Factors associated
with inappropriate complementary feeding practices among children aged
6-23 months in Tanzania. Matern Child Nutr. 2014;(Who 2000):545-61.
WHO, UNICEF. Indicators for assessing infant and young child feeding
practices [Internet]. Vol. WHA55 A55/, World Health Organization and the
United Nations Children’s Fund (UNICEF). Geneva: 2021. p. 19. Available
from: http://apps.who.int/iris/bitstream/handle/10665/44306/97892415992
90_eng.pdf'._2.

Fanta M, Cherie HA. Magnitude and determinants of appropriate
complementary feeding practice among mothers of children age 6-23
months in Western Ethiopia. PLoS ONE. 2020;15(12 December):1-11.
Available from. https://doi.org/10.1371/journal.pone.0244277.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions


https://doi.org/10.2147/NDS.S264282
https://doi.org/10.1186/s13104-019-4259-3
https://doi.org/10.1186/s12889-015-2494-7
https://doi.org/10.2147/NDS.S294230
https://medcraveonline.com/JNHFE/appropriate-complementary-feeding-practice-was-relatively-low-and-associated-with-mother39s-education-family-income-and-mother39s-age-a-community-based-cross-sectional-study-in-northern-ethiopia.html#:%7e:text=Results%3ALev
https://medcraveonline.com/JNHFE/appropriate-complementary-feeding-practice-was-relatively-low-and-associated-with-mother39s-education-family-income-and-mother39s-age-a-community-based-cross-sectional-study-in-northern-ethiopia.html#:%7e:text=Results%3ALev
https://medcraveonline.com/JNHFE/appropriate-complementary-feeding-practice-was-relatively-low-and-associated-with-mother39s-education-family-income-and-mother39s-age-a-community-based-cross-sectional-study-in-northern-ethiopia.html#:%7e:text=Results%3ALev
https://medcraveonline.com/JNHFE/appropriate-complementary-feeding-practice-was-relatively-low-and-associated-with-mother39s-education-family-income-and-mother39s-age-a-community-based-cross-sectional-study-in-northern-ethiopia.html#:%7e:text=Results%3ALev
https://medcraveonline.com/JNHFE/appropriate-complementary-feeding-practice-was-relatively-low-and-associated-with-mother39s-education-family-income-and-mother39s-age-a-community-based-cross-sectional-study-in-northern-ethiopia.html#:%7e:text=Results%3ALev
https://doi.org/10.1186/s13104-017-2663-0
http://apps.who.int/iris/bitstream/handle/10665/44306/9789241599290_eng.pdf
http://apps.who.int/iris/bitstream/handle/10665/44306/9789241599290_eng.pdf
https://doi.org/10.1186/s12992-019-0470-1
https://doi.org/10.1186/s40066-018-0219-8
https://doi.org/10.1186/s40066-018-0219-8
https://doi.org/10.1186/s13690-017-0216-6
https://doi.org/10.1093/inthealth/ihy047
https://doi.org/10.1371/journal.pone.0250562
https://doi.org/10.1186/s12889-019-7360-6
https://doi.org/10.1155/2019/8240864
https://doi.org/10.1155/2019/8240864
http://www.scihub.org/AJF
http://www.scihub.org/AJF
https://doi.org/10.1186/s12889-016-3566-z
https://doi.org/10.1136/bmjopen-2015-008467
https://doi.org/10.1136/bmjopen-2020-044284
https://doi.org/10.1136/bmjopen-2020-044284
https://doi.org/10.1186/s41043-017-0097-x
https://doi.org/10.1371/journal.pone.0244277

	Abstract
	Background
	Method
	Result
	Conclusion

	Background
	Methods
	Study design and setting
	Source and study population
	Inclusion and exclusion criteria
	Sampling and data source
	Measurement of variables
	Data processing and analysis

	Result
	Characteristics of the study participants
	Prevalence of appropriate complementary feeding practices
	Factors associated with appropriate complementary feeding practices

	Discussion
	Conclusion
	Acknowledgments
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

