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Abstract

Ensuring diet quality in the first 2 years of life is critical to preventing malnutrition

and instilling healthy food preferences. Children's diet quality has changed little over

time and inequalities by socioeconomic status, rural–urban residence, but also by

food group may exist. Using data from the 2011, 2016 and 2019 demographic and

health surveys (DHS), we estimated the prevalence and inequalities in the minimum

diet diversity (MDD), minimum meal frequency (MMF) and minimum acceptable diet

(MAD). We further assessed food group‐level inequities. In 2019, only 13.5% of

children 6–23 months of age met the MDD, 55% met the MMF and only 11% met

the MAD indicator. Absolute and relative measures of inequality were calculated.

Modest increases in MDD, MMF and MAD were observed over the past decade

(2011–2019). These modest improvements were concentrated in limited geographi-

cal areas, among children in wealthier households, and urban residents. Unhealthy

practices such as bottle‐feeding and zero fruit and vegetables have been increasing;

whereas, inequities in the consumption of nutrient‐dense foods have widened.

Nevertheless, children from the wealthiest quintile also failed to meet the MDD.

Multisectoral efforts that span from diversifying the food supply, regulating the

marketing of unhealthy foods, and promoting minimal processing of perishables (i.e.,

to extend shelf‐life) are needed. Context‐adapted behavioural change communica-

tion along with nutrition‐sensitive social protection schemes are also needed to

equitably improve the diet quality of children in Ethiopia.
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1 | BACKGROUND

Despite significant progress over the last decade, child malnutrition

remains a major public health concern in low and middle‐income

countries (LMICs). Globally, in 2020, 149 million children under

5 years of age were stunted, 45 million wasted and 462 million adults

were underweight (SOFI, 2021). Many countries, including Ethiopia,

are off‐track from the Sustainable Development Goal (SDG) nutrition

targets, and thus need to accelerate and intensify efforts to address

child malnutrition (Laillou et al., 2020). The key to such efforts is to
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ensure that all children have nutrient‐adequate and healthy diets

(Baye, 2021). However, a recent study looking at dietary diversity in

49 LMICs showed that only four countries had >50% of their

children meeting the minimum dietary diversity (MDD)(Baye &

Kennedy, 2020).

Children's diet quality has been consistently associated with

income, maternal literacy, as well as the underpinning food supply

and food environment (Baye & Kennedy, 2020). Although nutrition

education interventions have been promoting dietary diversity,

progress has been slow and unequal. The recent 'Fill the nutrient

gap' report for Ethiopia revealed that a substantial proportion (>60%)

of Ethiopian households cannot afford the minimum cost‐nutritious

diet, modelled for a five‐member household that included nutrition-

ally vulnerable groups like lactating women, adolescents and children

under 2 years of age (WFP/EPHI, 2021). Consequently, adopting a

nutritious diet for all members of the household is currently

challenging and requires a major food systems transformation.

However, in the meantime, ensuring diet quality for infants and

young children in the first 2 years of life may be possible, given the

very small portion size these children consume but require bold food

systems measures to make nutritious foods available, accessible and

affordable. Also given the rapid growth and the long‐term

consequences that early undernutrition poses, ensuring that diets

of children are nutritionally adequate should be a priority (Baye,

2021; Dewey & Begum, 2011).

The SDG calls for ending all forms of malnutrition (SDG 2),

ensuring good health and well‐being for all (SDG3), and reducing

inequalities (SDG 10), all part of the core guiding principle of the

SDGs: ‘leaving no one behind’ and ensuring that basic human rights

are upheld. Adopting these guiding principles, however, requires a

better understanding of whether progress on diet quality‐ is made

and how equitable these signs of progress are is central to ending all

forms of malnutrition and to laying the foundation of good health

(Baye, 2017). A few multi‐country studies have recently evaluated

inequalities in diet quality indicators like MDD, but more detailed

country‐level analyses including the recently developed indicators on

unhealthy feeding practices are needed to support the Ethiopian food

system policy and programmes (Baye & Kennedy, 2020; Baye et al.,

2020; Gatica‐Domínguez et al., 2021). Besides, understanding food‐

group level inequities can help shape food systems' related policies

by identifying priorities and indicating which food groups may need

subsidies.

In this study, we analysed data from the Ethiopian Demo-

graphic and Health Surveys (DHS 2011, 2016 and 2019) to present

the spatial and temporal trends in diet quality indicators for

children 6–23 months of age, disaggregated by wealth quintile and

rural–urban residence. We used the most recent 2021 Infant and

Young Child Feeding (IYCF) indicators which allowed us to assess

not only proxies of energy and nutrient adequacy but also capture

some aspects of unhealthy feeding practices. We then identified

temporal and food group‐level inequalities to inform the design and

implementation of more effective and inclusive food systems'

programmes and policies.

2 | METHODS

2.1 | Overview and data source

We estimated and mapped the prevalence of children (6–23 months)

that did not meet the MDD using the latest three rounds of the

Ethiopian Demographic and Health Surveys (EDHS 2011–2019).

Enumeration areas where dietary diversity indicators were taken

were linked to the geographical coordinates using a global positioning

system (GPS). Enumeration areas for DHS surveys are clusters from

which households are sampled. The sub‐national prevalence of

children not meeting the MDD was estimated and mapped. For

unmeasured areas, the prevalence was predicted using ordinary

Kriging. Inequalities in meeting the MDD by rural–urban and wealth

quintiles were explored.

2.2 | Outcomes

The outcomes of interest were the prevalence of children meeting

the MDD, minimum meal frequency (MMF), minimum acceptable diet

(MAD), zero‐fruit and vegetable consumption and bottle feeding as

defined by the recently updated IYCF indicators (WHO, 2021). The

MDD was met when at least five of the eight food groups were

reported to be consumed in the last 24 h. The eight food groups used

to calculate the MDD were: (i) breastmilk; (ii) grains, roots and tubers;

(iii) legumes and nuts; (iv) dairy; (v) flesh foods (meat, fish and

poultry); (vi) eggs; (vii) vitamin A‐rich fruits and vegetables; and (viii)

other fruits and vegetables.

MMF was calculated as the number of breastfed children

who consumed solid, semisolid or soft foods at least twice (for age

6–8 months) or three times (for age 9–23 months), plus the number

of nonbreastfed children who received ≥4 feeds, during the previous

day (including ≥ 1 feed of solid, semisolid or soft foods); the resulting

sum is divided by the number of children aged 6–23 months.

The MAD was calculated as the percentage of children who meet

both the MDD and MMF, and who were either breastfed or had ≥2

nonhuman milk feeds in the previous 24 h.

We also estimated the prevalence of unhealthy feeding practices

like bottle‐feeding and zero fruit and vegetable consumption.

Key messages

• Improvements in child diet quality are concentrated in

limited geographical areas, primarily among wealthier

households, and urban residents.

• Unhealthy practices such as bottle‐feeding and zero fruit

and vegetables have been increasing over the past

decade.

• Inequalities in the consumption of nutrient‐dense foods

have been widening in the last decade.

2 of 9 | TIZAZU ET AL.



2.3 | Inequality measures

We disaggregated MDD, MMF and MAD indicators by wealth

quintile and rural/urban residence. Urban and rural residence was

classified according to boundaries provided by local authorities.

The wealth index was derived from principal component analyses

applied to a list of household assets/characteristics, which are

country‐specific. The first quintile (Q1) represents the 20%

poorest families, and the last quintile (Q5) represents the 20%

wealthiest families. Quintiles correspond to the relative position of

households within each national sample, rather than absolute

income for which data are not available for most studies. As

fertility is higher among the households in low socioeconomic

status (SES), the lowest wealth quintile tends to include >20% of all

children surveyed, whereas the highest wealth quintiles include

<20% of all children. The food groups consumed over the last 24 h

were presented.

We estimated the absolute and relative inequalities by

calculating the percentage point difference between the wealth-

iest (Q5) and poorest quintiles (Q1), and the ratio between Q5

and Q1 (Q5/Q1) to estimate relative gaps between extremes in

SES. We then calculated the slope index of inequality (SII) and the

concentration index (CIX), which both account for the entire SES

distribution (Q1–Q5). The SII is expressed in percentage points

and CIX as a range between −1 and +1. For both SII and CIX, a

value of zero represents absolute equality between the rich and

the poor, positive values indicate a pro‐rich distribution, and

negative values indicate a pro‐poor distribution. The CIX values

are then multiplied by 100 for presentation. The SII

was estimated by using a regression approach, and the CIX was

calculated using an analogous approach by ranking individuals

according to SES position. These two measures were also used to

assess whether inequalities increased or declined over time.

2.4 | Statistical analysis

We estimated the prevalence of MDD, MMF and MAD along with

their 95% confidence intervals for the years 2011, 2016 and

2019. We presented these IYCF indicators by wealth quintile

and rural–urban residence. Equiplots were used to depict

inequalities by wealth and rural/urban residence. We mapped

the prevalence of children who do not meet the MDD and

forecasted the prevalence in unmeasured areas using spatial

interpolation. For spatial interpolation, we used the ordinary

kriging method using system for automated geoscientific

analyses‐geographic information system. Statistical analyses

were conducted using Stata v14. Factors associated with MDD

were identified using multilevel logistic regression. A mixed‐

effect logistic regression model was run, and adjusted odds ratios

(AORs) with corresponding 95% confidence intervals were

estimated.

3 | RESULTS

Modest increases in MDD, MMF and MAD were observed over the

past decade (2011–2019). In 2019, only 13.5% of children 6–23

months of age met the MDD (Table 1). About 55% of the children

met the MMF. Altogether, only 11% met the composite MAD

indicator. Figure 1 presents equiplots presenting the proportion of

children who met the MDD in 2011, 2016 and 2019 by rural–urban

residence. Rural areas have seen consistent increases in the

proportion of children who met the MDD. About 13.5% of the

children met the MDD in 2019, compared with only 3.5% in 2011.

Rural areas were always behind their urban counterparts. The

rural–urban inequality was the highest in 2016 and the least in

2019, suggesting that urban–rural gaps are reducing, partly because

the proportion of children who met the MDD in urban areas

decreased between 2016 and 2019.

The proportion of children that met the MDD by wealth quintile

showed wide variations between the richest and the poorest.

Nevertheless, even in the highest wealth quintile, less than 30% of

children met the MDD. The poorest wealth quintiles witnessed some

progress between 2011 and 2016, but no improvements were

observed between 2016 and 2019. Consequently, the MDD

prevalence remained below 10%.

Figure 2 presents the geospatial trend and distribution in the

prevalence of children that met the MDD. In 2011, almost all of the

country had a very high proportion of children not meeting the MDD.

In 2016, and later in 2019, pockets of improvements have been

observed in central Ethiopia, surrounding the capital city, and areas in

the northern and eastern parts of the country. Little progress was

observed in Amhara, Afar, Southern Oromia and Somali regions.

Nutrient‐dense food groups like animal source foods (ASF) and

eggs were consumed by less than one‐fifth of the children (Figure 3).

Although consumption of fruits and vegetables and eggs consump-

tion has shown slight increases between 2011 and 2016, it remains

low. No significant changes were observed between 2016 and 2019.

Similarly, the proportion of children with zero fruits and vegetables

decreased from 93% in 2011 to 69% in 2016 but showed no change

after then (Supporting Information Material). Breastfeeding rates

were high, but showing a declining trend over the years, even though

it is still above 80%; whereas bottle‐feeding has been significantly

increasing over the past decade (2011–2019).

In 2019, almost all food groups showed pro‐rich distribution

(Figure 4), except for the unhealthy practice of zero fruit and

vegetables which showed pro‐poor distribution. The highest

inequality, illustrated by points further away from zero (equality),

was observed for flesh foods, eggs and fruits and vegetables

(p < 0.05). The least inequality was observed for breastmilk, but

pro‐rich distribution was observed for bottle‐feeding. The prevalence

of MDD among the richest wealth quintile (Q5) was three times

higher than in the poorest wealth quintile (Table 1). The consumption

of nutrient‐dense foods like eggs (2.6×) and ASF (4.1×) is higher in the

richest (Q5) compared with the poorest quintile (Q1).
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4 | DISCUSSION

This study showed that despite some improvements, the diet quality

of children 6–23 months of age has remained unacceptably low. The

modest improvements observed were concentrated in limited

geographical areas, primarily among children in wealthier households,

and urban residents. Unhealthy practices such as bottle‐feeding and

zero fruit and vegetables have been increasing over the past decade.

Unhealthy food practices were more prevalent than recommended

IYCF practices. Inequalities in the consumption of nutrient‐dense

foods like fruits and vegetables, and ASF are present and have been

widening in the last decade.

Although breastfeeding was highly prevalent and was the most

equitably distributed practice, the rise in bottle‐feeding raises several

concerns. First, such practice has been linked to poor oral health and

increases the risk of overweight/obesity (Brown et al., 1989; Li et al.,

2012); second, the increase in bottle feeding can imply the increase in

the use of breastmilk substitutes but can also negatively affect

F IGURE 1 Trend and inequalities in child diet quality (MDD) indicators by rural–urban and wealth quintile, 2011, 2016 and 2019.

F IGURE 2 Subnational spatial and temporal trends in the prevalence of children meeting the minimum dietary diversity.
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suckling behaviour (WHO, 2005); and finally, if bottles are not

properly washed, they can expose children to gastrointestinal

infections, which can further compromise the health, growth and

wellbeing of children (Lutter et al., 2021). Indeed, a recent study has

shown that the monitoring and regulation of the marketing of follow‐

up formulas and complementary foods in Ethiopia are suboptimal

(Laillou et al., 2021). This along with the poor quality complementary

diets can trap children into a vicious cycle of infection and poor

appetite, possibly explaining the high prevalence of malnutrition

(Abebe et al., 2017). To counter the increasingly aggressive

promotion of breastmilk substitutes (BMS), revisions and enforce-

ment of the national laws and regulations in line with international

codes of marketing of BMS are needed (Laillou et al., 2021; Michaud‐

Létourneau et al., 2019).

The alarmingly low MDD prevalence along with the very slow

progress observed over the last decade is a matter of concern. A diet

lacking diversity has been associated with poor child growth (Baye &

Kennedy, 2020; Baye et al., 2020), micronutrient deficiencies (Moursi

et al., 2008) and eating disorders like picky eating (Taylor & Emmett,

2019; Taylor et al., 2015). Such negative outcomes experienced

during early childhood are also likely to lead to serious cognitive and

developmental delays, with possible long‐term consequences (Dewey

& Begum, 2011; Prado & Dewey, 2014). Indeed, undernutrition in

early life has been associated with poor productivity and health

outcomes in later life (Hoddinott et al., 2008). Consequently,

inequalities in diet quality in early life are likely to lead to wider

inequalities in health and wellbeing. More pronounced and growing

inequalities have been observed for nutrient‐dense foods like flesh

foods, eggs, fruits and vegetables. These nutrient‐dense foods

showed pro‐rich distribution, whereas the unhealthy practice of zero

fruit and vegetables showed pro‐poor distribution. This is in line with

a recent global analysis of inequalities in diet diversity in 80 LMICs

(Gatica‐Domínguez et al., 2021). Zero fruit and vegetable among

infants and young children is considered an indicator of unhealthy

practice in the 2021 IYCF indicators (WHO, 2021), because such

behaviour is believed to track over time, leading to low fruit and

vegetable consumption in adulthood (Nicklaus & Remy, 2013;

Nicklaus et al., 2004), a leading risk factor for cardiovascular diseases.

The unaffordability of nutrient‐dense foods has been a growing

area of concern impeding the adoption of nutritious diets. Recent

studies from LMICs have shown that the price of nutrient‐dense

foods is exorbitantly higher than that of starchy staples (Headey &

Alderman, 2019; Masters et al., 2018). A global analysis comprising

177 countries has shown that a nutrient adequate diet costs 2.66

times the cost of subsistence daily energy, and this figure was much

higher in Sub‐Saharan Africa (Bai et al., 2021). In Ethiopia, the price of

nutrient‐dense foods has increased significantly over the last decade

(2011–2017), while during the same period the price of sugar, honey,

oil and starchy staples remained stable or even showed some

declines in price (Baye & Hirvonen, 2020). Such price changes can

thus further discourage the adoption of a more diversified diet, which

partly explains the reduced prevalence of MDD in 2019 seen among

the urban and the wealthiest quintile.

Most nutrient‐dense foods are perishable, leading to losses and

food safety concerns in the absence of proper storage (i.e.,

refrigeration) or processing that extends shelf‐life (e.g., drying)

(Kechero et al., 2019). The lack of electricity and refrigeration in

most parts of rural Ethiopia has thus been limiting the access and

consumption of even the cheapest forms of fruits and vegetables

(e.g., pumpkin). Indeed, a recent study has shown that the

affordability of a nutritious diet is negatively associated with rural

travel times and access to electricity (Bai et al., 2021). This implies

that food transformation in a form of minimal processing that helps

prevent postharvest loss, increase income and extend shelf‐life are

direly needed to facilitate the storage, transportation and distribution

of nutrient‐dense foods in such settings (Monteiro et al., 2021).

0 10 20 30 40 50 60 70 80 90 100

Zero FVs

BoƩlefeeding

Breastmilk

Grains, roots &tubers

Dairy

Legumes & nuts

Eggs

VA-rich FVs

Other FVs

Flesh: meat, fish, poultry

2019 2016 2011

F IGURE 3 Food groups consumed by children
6–23 months of age, 2011, 2016 and 2019.
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This potential has been illustrated by recent studies from Ethiopia

that reported on the dehydration of fruits and eggs to increase their

availability, accessibility and affordability (Abreha et al., 2021;

Minuye et al., 2021).

Clearly increasing incomes and empowering women is critical

to improving the diet quality of infants and young children (Bai

et al., 2021; Baye et al., 2021). However, the low MDD prevalence,

even among the highest wealth quintile, suggests that factors

other than income and affordability are important (Baye, 2021).

Indeed, using income elasticities to measure how consumption is

expected to vary with changes in real incomes, a recent study

showed that cereals are favoured in rural areas; whereas, meat and

fruits are favoured in urban areas. Cultural and religious practices

such as the extended fasting periods during which devout

F IGURE 4 Food group‐level inequality,
2011–2019. SII reflects absolute inequality;
whereas CIX reflects relative inequality between
the highest and the lowest wealth quintile;
positive values present a pro‐rich distribution,
whereas negative values represent a pro‐poor
distribution; the origin of the graph (0,0)
represents absolute equality. Values further away
from zero represent higher inequality. CIX,
concentration index.
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Orthodox Christians abstain from ASFs are also key drivers

shaping food consumption (Hirvonen et al., 2016). The food

supply is also predominantly cereal‐based with limited production

of fruit and vegetables, which can in turn affect availability,

accessibility and affordability (Baye et al., 2019). Altogether, this

suggests that context‐adapted behavioural change communication

interventions are needed, including among adolescents and youth.

To be effective, such interventions should be cognizant of the

structural, physical (e.g. agroecology), social and behavioural

drivers that encourage or discourage the consumption of specific

foods.

This study has several limitations that need to be considered.

First, although we used three rounds of the Ethiopian DHS, allowing

us to observe temporal trends in diet quality, the cross‐sectional

nature of the surveys does not allow us to make causal inferences.

Second, unlike the 2011 and 2016 rounds, the 2019 data set is from

a mini‐DHS. Third, the DHS has limited indicators related to

unhealthy feeding practices; consequently, only data related to

bottle‐feeding and zero fruit and vegetable consumption is presented

for this dimension.

Notwithstanding the above limitations, this study has shown that

infants and young children in Ethiopia have diets that lack diversity.

Inequalities between rural–urban residence and wealth quintile are

stark. The highest inequalities are observed for nutrient‐dense foods

like ASF, fruits, and vegetables. Nevertheless, even among children in

the wealthiest quintiles, a substantial proportion of children failed to

meet the MDD, MMF and MAD. Bold and multi‐sectoral efforts are

needed to improve the diet quality of children by promoting healthy

consumption and discouraging unhealthy feeding practices. This

could require diversifying the food supply, increasing incomes,

promoting minimal processing that can extend the shelf‐life of

perishable foods, shorter value‐chains, designing and implementing

effective context‐adapted behaviour change communication, as well

as bridging inequalities through subsidies and social protection

schemes that ensure that no child is left behind. The level of

coordination, partnership and programme implementation along

these and other sectors will determine our success in meeting

commitments to a prosperous, equitable, and healthier future for

today's children.
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