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Background: Ethiopia faces inadequate minimum dietary diversity (MDD), which 
significantly contributes to rising death rates and the spread of diseases among 
children aged 6–23 months. The evidence of socioeconomic and regional 
inequalities is central to the Sustainable Development Goals (SDGs), and it is 
especially crucial for guiding the development of local, regional, and national 
policies and initiatives that address these inequalities in MDD consumption. This 
will help achieve the SDG target of ending all forms of malnutrition. However, 
there is limited evidence on socioeconomic and regional inequalities in MDD 
consumption among children in Ethiopia. Therefore, this study aimed to 
investigate the socioeconomic and regional inequalities in MDD among children 
aged 6–23 months in Ethiopia.

Methods: This study utilized nationally representative weighted data comprising 
3,145 samples from the 2019 Ethiopia Demographic and Health Survey (EDHS). 
The concentration index (CIX)was employed to estimate the socioeconomic 
and regional inequalities in MDD consumption.

Results: The prevalence of adequate MDD in Ethiopia was 7.11%. The 
concentration index (CIX) values for MDD by wealth status and region were 0.3 
and 0.084, respectively, with a p-value of <0.05 for both. The concentration 
curve was below the equality line, and adequate MDD was concentrated among 
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the wealthy, developed, and urban regions of Ethiopia. Maternal education 
(0.88%), the sex of the household head (0.3%), and region (3.1%) contributed 
to the observed inequalities in MDD across both the poor and wealthy regions. 
Wealth status (11.06%), maternal age (6.7%), maternal educational status 
(1.87%), and residence (0.02%) contributed to the observed inequalities in MDD 
consumption across both the less developed and developed regions of Ethiopia.

Conclusion: This study revealed that the wealth and regional inequalities 
observed in MDD consumption in Ethiopia were influenced by factors such as 
parental marital status, women’s educational status, place of residence, and 
short preceding birth intervals. Adequate MDD consumption among the children 
in Ethiopia was concentrated in the wealthy and developed regions. Therefore, 
efforts should focus on reducing poverty, improving maternal education, and 
implementing targeted interventions. In particular, nutrition and public health 
organizations should support less developed regions to achieve greater dietary 
diversity for infants and young children.

KEYWORDS

socioeconomic and regional inequality, minimum dietary diversity, children, Ethiopia, 
decomposed concentration index approach

Background

Adequate minimum dietary diversity (MDD) is defined according 
to the criteria set by the World Health Organization (WHO) and the 
United Nations Children’s Fund (UNICEF) (World Health 
Organization, 2021).

The consumption of MDD has a direct impact on the nutrient 
sufficiency of a diet (Eshete et al., 2018). After the first 6 months, 
children should be given adequate and acceptable supplemental foods 
while continuing to be breastfed for at least 2 years (World Health 
Organization, 2023).

One of the main causes of childhood malnutrition is inadequate 
feeding habits, which pose one of the biggest obstacles to long-term 
socioeconomic development and the eradication of poverty worldwide 
(Eshete et al., 2018; World Health Organization, 2017).

In low- and middle-income countries, including Ethiopia, where 
the issue is most prevalent, inadequate feeding habits significantly 
contribute to rising death rates and the spread of diseases (World 
Health Organization, 2009; Black et al., 2008; Onyango et al., 2014).

In particular, the prevalence of inadequate MDD is significantly 
high in Sub-Saharan Africa (SSA) (Arimond and Ruel, 2004). 
Currently, under-five mortality is largely attributed to inadequate 
nutrition, with SSA and South Asia bearing the greatest burden of this 
issue (Cheo and Tapiwa, 2021).

Various studies have revealed that women’s education (Kang et al., 
2019; Eshete et al., 2018; Belete et al., 2022), wealth index (Kang et al., 
2019; Eshete et al., 2018; Belete et al., 2022), antenatal care (Dafursa 
and Gebremedhin, 2019), the husband’s educational status (Kang 
et al., 2019; Eshete et al., 2018; Belete et al., 2022), child age (Eshete 
et al., 2018; Paramashanti et al., 2021), mass media exposure (Kang 
et  al., 2019; Eshete et  al., 2018; Belete et  al., 2022), maternal age 

(Paramashanti et al., 2021; Khanam and Sarker, 2023), occupational 
status (Belay et al., 2022; Ba et al., 2022), and residence (Ba et al., 2022) 
are associated with MDD consumption among children aged 
6–23 months.

The Sustainable Development Goals (SDGs) 2 aims to eliminate 
hunger, ensure food security, and enhance nutrition by 2030 (Gil et 
al., 2019). However, in Ethiopia, the trend is moving in the opposite 
direction, with statistics indicating a decline in adequate MDD 
consumption between 2016 and 2019 (Teshome and Tadele, 2022; 
Endawkie et al., 2024).

Understanding the socioeconomic and geographic disparities in 
MDD consumption is crucial for effectively achieving SDG target 2.2. 
However, current epidemiological data remain insufficient to determine 
whether the decline in MDD consumption is linked to these disparities. 
In addition, inconsistencies in regional data contribute to the lack of 
evidence. To address this research gap, it is essential to evaluate 
disparities in MDD consumption among children aged 6 to 23 months 
in Ethiopia, taking into account socioeconomic and geographic factors.

Socioeconomic and geographic decomposition analysis offers 
valuable insights for national policymakers, particularly important for 
guiding the development of local, regional, and national policies and 
initiatives aimed at addressing inequalities in MDD consumption in 
Ethiopia. In addition, this analysis is crucial for identifying disparities 
within the Ethiopian context.

Therefore, this study aimed to assess socioeconomic and 
geographic inequalities in MDD consumption among children aged 
6–23 months in Ethiopia, using data from the Ethiopia Mini 
Demographic and Health Survey (EMDHS) 2019.

Methods

Study setting and design

The research employed a cross-sectional study design utilizing 
secondary data from the 2019 Ethiopia Demographic and Health 
Survey (EDHS). The study was conducted in Ethiopia, a country 

Abbreviations: CIX, Concentration index; CSA, Central statistical agency; DHS, 

Demographic and Health Survey; EDHS, Ethiopian Demographic and Health 

Survey; EA, Enumeration area; MDD, Minimum dietary diversity; SSA, Sub-Saharan 

Africa; SDG, Sustainable development goal; WHO, World Health Organization.
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bordered by Sudan to the west, Somalia and Djibouti to the east, 
Eritrea to the north, and Kenya to the south. Ethiopia covers an area 
of 1,112,000 square kilometers and is divided into 11 regions, in 
addition to two municipal governments.

Study population and data source

The study focused on children aged 6–23 months in Ethiopia. The 
data used in this research were sourced from the 2019 EMDHS, 
specifically extracted from the birth record (BR) dataset available in 
the DHS Program. Access to this data was granted through personal 
accounts after justifying the request (Koroso et al., 2021). We extracted 
dependent and independent variables from the EDHS 2019 data, 
which includes the full birth history of all children whose mothers 
were interviewed. The data set contains health and nutrition data for 
children born in the last 5 years (Rutstein and Rojas, n.d.; Daniel 
et al., 2012).

Sample size and sampling method
The study comprised representative weighted samples of 3,154 

children (aged 6–23 months) from the 2019 round of the EDHS. The 
DHS used a two-stage stratified cluster sampling technique. In the first 
stage, a sample of enumeration areas (EAs) was selected independently 
from each stratum using proportional allocation, stratified by 
residence (urban and rural). In the second stage, households were 
chosen from the selected EAs using a systematic sampling technique 
(Daniel et al., 2012).

Variable measurement

Dependent variables
A child was considered to have adequate MDD if they consumed 

at least five of the eight food groups in the 24 h preceding the 
interview. The food groups included the following: (1) breast milk; 
(2) grains, roots, and tubers; (3) legumes and nuts; (4) dairy products; 
(5) flesh foods (such as meat, fish, poultry, and liver/organ meats); (6) 
eggs; (7) vitamin-A rich fruits and vegetables; and (8) other fruits and 
vegetable (World Health Organization, 2021). Adequate MDD was 
labeled as “1,” while inadequate MDD was labeled as “0.”

Socioeconomic and geographic variables

The household wealth index, maternal education, and regions of 
Ethiopia were used for the inequality analysis of the concentration 
index (CIX).

Household wealth index
The household wealth index is a composite measure that reflects 

a household’s cumulative living standards, calculated using principal 
components analysis (PCA) based on various asset indicators. These 
indicators include ownership of items such as televisions, refrigerators, 
mobile phones, bicycles, cars, and carts, as well as access to electricity 
and landline phones (Indicators, 2019). In the DHS data, household 
wealth status was categorized into five quintiles: poorest, poorer, 
middle, richer, and richest.

Maternal education was divided into four categories: no education, 
primary education, secondary education, and higher education.

The regions were also categorized into three groups based on their 
geopolitical features: less developed or small peripherals (Afar, 
Gamble, Benishangul, and Somali), developed or large central (Tigre, 
Amara, Southern Nations, Nationalities, and Peoples Region, and 
Oromo), and urban or metropolitans (city administrations, including 
Addis Ababa, Harreri and Diredewa). This classification is consistent 
with a prior Ethiopian study (Ahmed et al., 2019).

Socio-demographic characteristics such as maternal age, child age, 
sex of the household head, sex of the child, household size, residence, 
preceding birth interval, number of under-five children in the 
household, and type of birth were included as independent variables.

Data processing and analysis

Data cleaning, recoding, variable generation, and labeling were 
performed using STATA version 17.0. We applied sample weights to 
account for unequal probabilities of selection across geographically 
defined strata and non-responses. Means and standard deviations 
were calculated for normally distributed continuous variables, 
following the skewness and kurtosis tests. In addition, frequencies and 
percentages were computed for categorical variables to describe the 
characteristics of the study population. Throughout the analysis, the 
survey design was accounted for and appropriately declared.

Decomposition analysis
Before conducting the decomposition analysis, a bivariate logistic 

regression was performed, and variables with p-values less than 0.25 
were selected for the subsequent decomposition analysis.

Inequalities in MDD across the wealth index and geographic region 
categories were estimated using the concentration curve (CC) and 
concentration index (CIX) in their relative form (O’Donnell et al., 2016).

Concentration curves

The concentration curves (CCs) were plotted, starting with the 
most disadvantaged groups and ending with the most advantaged 
groups, to illustrate the cumulative proportion of MDD (y-axis) 
against the cumulative proportion of the children, sorted by household 
wealth and geographic region (x-axis). A 45-degree slope, extending 
from the northwest to the northeast, represents perfect equality. If the 
CC overlaps with the line of equality, it indicates that MDD was 
equally distributed among the children aged 6–23 months across the 
household wealth and geographic regions. However, if the CC deviates 
above or below the line of equality, it suggests the presence of 
inequality. A curve below the equality line indicates that MDD was 
more concentrated among the advantaged groups. The degree of 
inequality increases as the curve moves further away from the line of 
equality (O’Donnell et al., 2016).

Decomposition of the concentration index

The purpose of the decomposition was to determine the 
contribution of different independent variables to inequalities. A 
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chi-squared test (x2) was used to examine statistically significant 
inequalities in MDD by wealth index and region. Before the 
decomposition analysis, bi-variable logistic regression was fitted, 
and variables with p-values less than 0.25 were selected for the 
decomposition analysis. Prior to conducting the decomposition 
analysis, multicollinearity was checked among the explanatory 
variables using the variance inflation factor (VIF), and no 
multicollinearity was detected since the mean–variance inflation 
factor (VIF) was 2.28.

To assess inequalities in MDD consumption, we calculated the 
concentration index, which is a widely used measure of 
socioeconomic inequality (O’Donnell et al., 2016). This index was 
calculated based on the following formula (Equation 1):

 
( )2 cov ,CI h r

µ
=

 
(1)

where CI is the concentration index, r is a person’s fractional 
rank in the distribution of socioeconomic position (Wagstaff et al., 
2007), μ is the mean of the health variable, h is the health variable 
measured for inequality, and cov indicates the covariance. The value 
of the concentration index ranges from −1 to +1. A negative value 
indicates a disproportionate concentration of MDD consumption 
among the disadvantaged groups, whereas a positive value indicates 
a disproportionate concentration of MDD among the 
advantaged groups.

As our outcome was a binary variable, the bounds of the 
concentration index did not extend to −1 and +1 but could equal 
to μ. Therefore, we  normalized the concentration index by 
dividing its value by its bound, as proposed by Wagstaff (2005, 
2011) (Equation 2).

 1
CCnom
µ

=
−  

(2)

We broke down the concentration index to calculate the 
explanatory variables’ relative contributions to wealth disparities in 
MDD, aiming to identify the variables causing the observed disparities 
in dietary diversity. For a set of determinants (Xk) and MDD (y) in a 
linear additive relationship, such as (Equation 3):

 
y k k kα β χ ε= + +∑  

(3)

Here, 𝛽𝑘 is the coefficient of 𝑥𝑘, and 𝜀 is the error term. The 
concentration index of y denoted (C) could be  written as follows 
(Equation 4):

 

( ) £C k k
k

x GCC
β
µ µ

 − 
= ∑ + 

   
(4)

In this context, μ is the mean of y, −xₖ is the mean of xₖ, and Cₖ is 
the concentration index for xₖ, defined similarly to C. In addition, βₖ 
−xₖ = μ indicates the elasticity of MDD with respect to the explanatory 
variables, while G C_∊/μ represents the generalized concentration 
index for the error term ∊ (O’Donnell et al., 2016).

A negative contribution revealed that an independent variable 
contributed to a pro-poor distribution of MDD. In contrast, a positive 
contribution indicated that an independent variable contributed to a 
pro-rich distribution (Equation 5).

 

( ) ( )/ /
1 1

k k Xk Ck GC
Cnorm

β µ ε µ
µ µ

∑
= +

− −  
(5)

We employed a generalized linear model (GLM) with a binomial 
family and a logit link to decompose inequalities in MDD because the 
outcome variable was binary.

Ethical approval
Ethical approval was not required for our study as we used the 

demographic and health survey data, which de-identifies all data 
before making it public, and the DHS data sets are openly accessible. 
We  obtained an authorization letter from the Central Statistical 
Agency to download the DHS data set at https://dhsprogram.com/. 
The dataset and all methods and data of demographic and health 
survey were performed based on DHS research guidelines.

Results

Socio-demographic characteristics of the 
respondents from the 2019 EDHS

From the 3,145 weighted samples of mothers with children aged 
6–23 months, the mean age and standard deviation values of the 
mothers and the children were 33 ± 5 years and 11.09 ± 4 months, 
respectively. Regarding the consumption of MDD among the children, 
8.5% of the children with mothers aged 35–49 years, 35.2% of the 
children with married mothers, 26.2% of the children with mothers 
who had a higher education level, and 15.1% of the children with 
mothers having a wealth status consumed adequate MDD (Table 1).

The characteristics of the children 
according to the respondents in the 2019 
EDHS

Approximately 6.2% of the male children, 7.2% of the children 
aged 6–12 months, and 35% of the children with birth intervals 
greater than 24 months in Ethiopia consumed adequate MDD 
(Table 2).

Concentration index for MDD according to 
the wealth index and the geographic 
regions of Ethiopia

The Concentration index (CIX) for MDD by wealth status was 0.3, 
with a p-value of less than 0.05, indicating that the consumption was 
concentrated among the children in the higher wealth status group 
(pro-rich).

The CIX for MDD by maternal educational status was 0.085, and 
the p-value of 0.087 suggested that there was no statistically 
significant inequality.
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The CIX for MDD by the geographic regions of Ethiopia was 0.084, 
and the p-value (<0.05) indicated that MDD consumption among the 
children was significantly concentrated among the respondents from 
the developed and urban areas, as the positive CIX suggested (Table 3).

Prevalence and concentration curves of 
MDD according to the wealth index and 
regions of Ethiopia

The prevalence of adequate MDD in Ethiopia was 7.11%. The 
concentration curve of MDD against wealth status showed that the 

curve was below the 45° line, indicating that MDD consumption 
among the children was more concentrated among the mothers with 
a higher wealth status. In the graph, the X-axis represents the 
percentage of the children with varying levels of dietary diversity by 
wealth status, the Y-axis displays the cumulative proportion of the 
children achieving specific dietary diversity levels, and the L (p) line 
indicates the cumulative proportion of the children meeting the 
MDD criteria.

It shows how MDD consumption was distributed among the 
children based on their family’s wealth status. The shaded region around 
the L (p) line illustrates the 95% confidence interval (CI) of the estimates, 
indicating the range within which the true values are likely to fall.

TABLE 1 The socio-demographic characteristics of the respondents in Ethiopia, 2019 EDHS.

Variable Category Inadequate MDD Adequate MDD Total

Maternal age 24 91 93.5% 6 6.5% 97

34 1,550 94.7% 86 5.3% 1,636

49 1,289 90.7% 132 9.3% 1,421

Household size <5 473 91.5% 44 8.5% 517

≥6 2,457 93.2% 180 6.8% 2,638

Marital status Never married 42 64.8% 23 35.2% 65

Married 2,888 93.5% 202 6.5% 3,089

Maternal 

educational status

No education 2,132 93.7% 145 6.3% 2,276

Primary education 672 91.6% 62 8.4% 734

Secondary education 106 90.2% 11 9.8% 118

Higher education 20 73.8% 7 26.2% 27

Household wealth 

status

Poorest 866 97.4% 23 2.6% 889

Poorer 743 95.6% 34 4.4% 777

Middle 549 90.6% 57 9.4% 606

Richer 400 84.9% 71 15.1% 471

Richest 372 90.5% 39 9.5% 411

Sex of the household 

head

Male 2,593 93.1% 192 6.9% 2,786

Female 337 91.2% 32 8.8% 369

Residence Urban 564 91.7% 51 8.3% 615

Rural 2,366 93.2% 173 6.8% 2,539

Region Pastoralist 257 71.2% 104 28.8% 361

Agricultural 1,598 58.3% 1,145 41.7% 2,743

City administration 32 64.5% 18 35.5% 50

TABLE 2 MD consumption by the characteristics of the children aged 6–23 months in Ethiopia, 2019 EDHS (weighted).

Variable Category Inadequate MDD Adequate MDD Total

Birth type Single 1850 59.6% 1,254 40.4% 3,104

Multiple 37 74.2% 13 25.8% 51

Preceding birth 

interval

≤24 572 66.7% 286 33.4% 858

>24 872 65.1% 468 34.9% 1,340

Age of the child 6–12 1751 92.8% 136 7.2% 1,888

13–24 1,179 93.1% 88 6.9% 1,267

Sex of the child Male 1,466 93.8% 98 6.2% 1,564

Female 1,464 92.0% 127 8.0% 1,591
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The curve was generally found to rise with increasing wealth 
status, indicating that the children from the wealthier families tended 
to have higher MDD consumption (Figure 1).

The concentration curve of MDD against the regions of Ethiopia 
was below the 45° line, indicating that MDD consumption among the 
children was more concentrated among the mothers from the 
developed and urban regions of Ethiopia. The curve’s shape suggests 
that there were regional differences in MDD consumption, with the 
developed regions showing a higher cumulative proportion of the 
children achieving a diverse diet compared to less developed regions 
(Figure 2).

Decomposition analysis of the CIX for MDD 
consumption according to the wealth 
index and regions in Ethiopia

The study, as presented in Tables 4, 5, showed the 
decomposition of the concentration index (CIX) for MDD 
consumption according to the wealth status and regions of 
Ethiopia, respectively. A negative percentage contribution indicated 
that the factors helped reduce inequality, while a positive 
percentage contribution indicated that the variables helped 
increase the observed inequalities.

Regarding maternal educational status (0.88%), elementary 
education and secondary education were found to have negative 
contributions, while higher education had a significant positive 
contribution to MDD consumption. The sex of the household head 
(0.3%) and region (3.1%) contributed to increasing the observed 
inequalities in MDD consumption between the wealthy and poor 
regions (Table  4). Wealth status (11.06%), maternal age (6.7%), 
maternal educational status (1.87%), and place of residence (0.016%) 
contributed to increasing the observed inequalities in MDD 
consumption in the less developed and developed regions of Ethiopia 
(Table 5).

Discussion

The study investigated socioeconomic and geographic inequalities 
in MDD consumption among children aged from 6 to 23 months in 
Ethiopia using recent Demographic and Health Survey (DHS) data.

The prevalence of adequate MDD in Ethiopia was 7.11%, 
which is lower than findings from studies conducted in 
Bangladesh, India, and other Asian countries (Akombi et al., 2017; 
Tripathy et  al., 2022; Kundu et  al., 2022), as well as previous 

studies in Ethiopia (Ba et  al., 2022; Sisay et  al., 2022). This 
difference may be due to rapid population growth, socioeconomic 
differences, drought, and other artificial and natural occurrences 
that have direct and indirect effects on nutrition in Ethiopia 
(Simane et  al., 2016; Webb and Van Braun, 1990; Muriuki 
et al., 2023).

The analysis of socioeconomic and geographic inequalities 
revealed disparities in MDD consumption among the children in 
Ethiopia with respect to wealth status and regional differences.

The concentration curve indicated that the consumption of 
adequate MDD was concentrated among those with higher wealth 
indexes and in the developed and urban regions of Ethiopia. This 

FIGURE 1

The concentration curve of minimum dietary diversity consumption 
among children aged between 6 and 23 months ranked by wealth 
status in Ethiopia, 2019.

FIGURE 2

The concentration curve of minimum dietary diversity consumption 
among children aged between 6 and 23 months ranked by regions 
of Ethiopia, 2019.

TABLE 3 Concentration index for MDD consumption among the children according to the socioeconomic characteristics and geographic regions of 
Ethiopia.

Index No. of obs Index value Std. error p-value 95% CI for CIX

Wealth index

CIX 3,145 0.3 0.06 0 0.18 0.41

Educational status of the mother

CIX 3,145 0.09 0.05 0.09 −0.012 0.18

Region

CIX 3,145 0.084 0.01 0 0.06 0.108
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suggests that children from wealthy households are more likely to 
receive adequate MDD, while children from poor households are 
left behind. Studies conducted in India, Bangladesh, and Kenya that 
used socioeconomic inequality decomposition analysis support this 
finding (Tripathy et  al., 2022; Kundu et  al., 2022; Achoki et  al., 
2019). Therefore, policymakers should focus on nutritional 
strategies that address MDD consumption inequalities for 
disadvantaged groups. Targeted interventions, such as mobile health 
education to improve dietary diversity among children and 
subsidized nutritional support by introducing nutrient-rich foods 
in low-income areas, can make these foods more accessible to 
poor households.

Inequalities in MDD consumption with respect to wealth status 
in Ethiopia were influenced by maternal age, sex of the household 

head, marital status, place of residence, maternal education status, 
and regional differences. This finding is supported by findings from 
studies conducted in India and Bangladesh (Paramashanti et  al., 
2021; Tripathy et al., 2022; Kundu et al., 2022), Addis Ababa Ethiopia 
(Solomon et al., 2017), Southern Ethiopia (Dafursa and Gebremedhin, 
2019), Indonesia (Paramashanti et al., 2021), and Southern Africa 
(Kang et al., 2019).

A possible reason for this may be  that younger mothers lack 
experience in nutrition, while female-headed households might 
prioritize different resources compared to male-headed ones. Single 
mothers often face economic challenges that limit dietary diversity, 
whereas married couples may pool resources more effectively. Urban 
areas generally have better access to diverse foods than rural areas. 
People in rural areas who are less educated and poor may be less 

TABLE 4 Decomposition of the concentration index for MDD with wealth index in Ethiopia.

Characters Elasticity CIX Contribution Percentage contribution

Maternal age

Maternal age (15–24) Reference

Maternal age (25–34) −0.038 0.022 −0.001 −0.3

Maternal age (35–49) 0.037 −0.017 −0.001 −0.2

Household size

<5 Reference

≥5 −0.050 −0.040 −0.001 −0.4

Marital status

Never married Reference

Married −0.590 0.004 −0.002 −0.7

Educational status of the mother

No education Reference

Primary education −0.002 0.301 0.301 −0.001

Secondary education −0.001 0.729 −0.001 −0.181

Higher education 0.004 0.788 0.003 1.065

Wealth status

Poorest Reference

Poorer 0.034 −0.190 −0.006 −2.2

Middle 0.059 0.249 0.015 4.9

Richer 0.071 0.590 0.042 14.1

Richest 0.048 0.870 0.041 13.9

Residence

Urban Reference

Rural 0.010 −0.107 −0.001 −0.4

Sex of the household head

Male Reference

Female −0.004 −0.170 0.001 0.3

Region

Pastoralist Reference

Agricultural 0.289 0.037 0.011 3.6

City administration −0.002 0.680 −0.001 −0.495
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likely to consume a diversified diet due to economic constraints. In 
contrast, educated mothers are more likely to prioritize varied diets, 
highlighting the need for a multifaceted approach to improving 
dietary diversity. Therefore, to address inequalities in MDD 
consumption in Ethiopia, targeted interventions could include 
implementing community-based nutrition education programs that 

focus on empowering mothers, particularly younger and single 
mothers, with knowledge about diverse diets and food preparation. 
These programs could be coupled with initiatives to improve access 
to diverse food sources through local markets and community 
gardens, particularly in rural areas. In addition, engaging male 
household heads in discussions about the importance of dietary 

TABLE 5 Decomposition of the concentration index for MDD according to the regions in Ethiopia.

Characters Elasticity CIX Contribution Percentage contribution

Maternal age

Maternal age (15–24) Reference

Maternal age (25–34) 1.559 −0.018 −0.028 −33.3

Maternal age (35–49) 1.447 0.023 0.034 39.8

Marital status

Never married Reference

Married −0.569 −0.001 0.001 0.793

Educational status of the mother

No education Reference

Primary education −0.019 0.049 −0.001 −1.081

Secondary education −1.081 0.110 −0.001 −1.416

Higher education 0.004 0.141 0.001 0.622

Household size

<5 Reference

≥5 0.087 −0.015 −0.001 −1.580

Childe age

6–11 month Reference

12–23 month −0.057 0.030 −0.002 −2.042

Preceding birth interval

≤24 month Reference

>24 month −0.076 0.037 −0.003 −3.323

Sex of the household head

Male Reference

Female 0.000 −0.289 0. 623 0.007

Wealth status

Poorest Reference

Poorer 0.041 0.053 0.002 2.6

Middle 0.069 0.060 0.004 4.9

Richer 0.083 0.065 0.005 6.4

Richest 0.056 0.101 0.006 6.7

Residence

Urban Reference

Rural 0.008 0.002 0.000 0.016

Region

Pastoralist Reference

Agricultural 0.320 0.099 0.032 37.5

City administration −0.001 0.984 −0.001 −0.755

CIX, concentration index. The numbers in the table were rounded to the nearest three decimal points, meaning the zero point does not necessarily indicate a zero value.
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diversity and resource allocation can foster collaborative approaches 
to nutrition within families.

The study revealed a notable concentration of MDD 
consumption among the children aged 6–23 months in the 
developed and urban areas, as shown by the concentration index. 
The decomposition analysis indicated that the sub-national/regional 
disparities in adequate MDD consumption were due to variations in 
compositional factors such as wealth status, maternal age, and the 
mother’s education level. This finding is in line with those of other 
studies (Paramashanti et  al., 2021; Tripathy et  al., 2022; Kundu 
et al., 2022).

A possible reason may be  that families in wealthier urban 
regions are more likely to afford a varied diet, which is essential for 
MDD, while higher maternal education levels often correlate with 
better nutritional knowledge and practices. In addition, maternal 
age may influence dietary choices, as older mothers might have 
more experience and stability to provide diverse food options for 
their children (Variyam et al., 1999; Assefa et al., 2022).

Practical and policy implication

The concentration of adequate MDD consumption among the 
children in the wealthy, developed, and urban regions indicates the 
need for focused efforts targeting disadvantaged groups in poor, rural, 
and less developed regions.

The findings call for policy actions to reduce poverty and improve 
maternal education levels, as these were major contributors to wealth-
based and geographic inequalities in MDD. National policies should 
ensure equitable distribution of resources and access to diverse foods 
across all regions of Ethiopia.

Strengths and limitations

This study’s robustness lies in its use of nationally representative 
data, enabling generalizability to all Ethiopian children. In addition, 
the application of a decomposed concentration index approach 
allowed for a detailed analysis of socioeconomic and regional 
inequalities in MDD consumption, providing valuable insights into 
the contributing factors.

The study’s cross-sectional nature limited its ability to establish 
causal relationships between the socioeconomic factors and MDD 
consumption. In addition, the reliance on self-reported 
information in the DHS survey data might have introduced recall 
bias or social desirability bias, which is a potential limitation of 
this study.

Conclusion

This study revealed wealth-based and regional inequalities in 
MDD consumption in Ethiopia. It found that adequate MDD 
consumption among the children in Ethiopia was concentrated in 
the wealthy and developed regions. These wealth-based and regional 
inequalities in MDD consumption in Ethiopia were influenced by 
factors such as parental marital status, maternal educational level, 

place of residence, and short preceding birth intervals. Therefore, 
efforts should be  made to reduce poverty, improve maternal 
education levels, and implement interventions. In particular, 
nutrition and public health organizations should focus on supporting 
less developed regions to achieve dietary diversity for infants and 
young children.
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