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Abstract 

Child malnutrition is a significant issue in Ethiopia, with high prevalence rates. However, 

there is limited information on the rural‑urban disparities in child malnutrition of all its 

forms (stunting, wasting, and underweight) in the country. Therefore, this study aimed to 

address this gap by analysing data from the 2019 Ethiopian Demographic Health Survey 

(EDHS). This study examined the rural‑urban child malnutrition gaps in Ethiopia using an 

extended Oaxaca-Blinder decomposition technique. The analysis reveals significant rural-

urban disparities in prevalence rates of wasting, underweight, and stunting. The findings 

highlighted that children in rural areas are more malnourished than their urban 

counterparts. Additionally, the study identified key determinants of these disparities, 

including maternal and parental education, household economic status, women’s age at 

first birth, childbirth size, and working status of women. The results also indicate that 

institutional delivery, household size, and dependency ratio contribute to widening the 

rural‑urban disparities in child malnutrition. This study highlighted the importance of 

targeted policies and interventions to address these disparities and reduce child 

malnutrition at the national level. 

1. Introduction 

Child malnutrition is a critical global issue that 

remains unaddressed as a development challenge. It 

continues to have a substantial effect on children’s health 

and survival in many developing countries (Di Cesare et 

al., 2015; Nabwera et al., 2017). In 2022, approximately 

5.6% (35 million) of children under the age of five were 

overweight, 6.8% (45 million) were wasted, and 22.3% 

(148.1 million) were stunted worldwide. However, there 

are substantial regional disparities, with the highest 

prevalence found in Sub-Saharan Africa and South Asia 

(UNICEF, WHO, and WB, 2023). Despite a decline in 

child malnutrition in Africa, the proportion of stunted, 

overweight, and wasted under‑five children remains at 

36.2%, 3.8%, and 5.7%, respectively in 2022 (UNICEF, 

WHO, and WB, 2023). The immediate consequence of 

child malnutrition is a decline in cognitive abilities as 

early childhood malnutrition hampers educational 

achievement. Consequently, this harms labour market 

outcomes. The indirect effects of malnutrition are 

manifested through poor child health resulting from 

childhood malnutrition, leading to decreased academic 

performance and worsening the socio-economic 

outcomes of adults (UNICEF, WHO, and WB, 2023). 

Reduced child malnutrition is essential for countries’ 

economic and social development since it has both direct 

and indirect effects. Malnutrition among children 

remains a pervasive issue in several developing 

countries, Ethiopia being no exception (Mussa, 2014). 

There are significant differences between rural and urban 

areas (Van de Poel et al., 2009). In developing countries, 

many studies have shown that under‑five children in 

rural areas are more likely to be malnourished than 

children in the same age group in urban areas. There 

exists considerable variation in the prevalence rates of 

stunting, wasting and underweight, between rural and 

urban settings (Menon et al., 2000; Sahn and Stifel, 

2003; Wang, 2003; Fotso, 2007; Sharaf and Rashad, 

2016). The prevalence of malnutrition among under-five 

children in urban settings is lower than that of children in 

rural areas for the same cohort worldwide (UNICEF, 

WHO, and WB, 2023). 
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Hasan et al. (2020) examined regional variations in 

child malnutrition. They found that households' 

economic status and the maternal level of education were 

the key factors that explained these gaps. Similarly, 

Srinivasan et al. (2013) argue that the disparities in child 

nutrition between rural and urban areas are mainly 

affected by households' economic status, parental 

education, access to safe drinking water and sanitation 

facilities. These factors are the key factors influencing 

the rural-urban gaps in child nutrition, specifically in 

terms of the child’s height-for-age score (HAZ or 

stunting). Some other studies have also examined the 

variations in covariates to explain rural-urban child 

malnutrition (Wang, 2003; Fotso, 2007; Sharaf and 

Rashad, 2016; Kia et al., 2019). These rural‑urban 

variations in covariates are partly explained by child 

malnutrition while some of the gaps in child malnutrition 

remained unexplained due to variations in the returns to 

these covariates. 

Ethiopia is not exceptional regarding the existence of 

rural-urban child malnutrition gaps. Although there have 

been some improvements, significant child malnutrition 

gaps remain in the rural and urban settings of Ethiopia. 

As a result, the overall child malnutrition prevalence rate 

is much lower in urban areas than in rural areas. For 

example, during the 2011 EDHS, 44% of under‑five 

children were stunted (“low height‑for‑age”), with 46.2% 

in rural areas and 31.5% in urban areas (Figure 1). In 

addition, approximately 29% of children under the age of 

five were underweight (30.4% in rural regions, 16.3% in 

urban areas). Moreover, 10% of under‑five children were 

wasted (“low weight‑for‑height”), with 30.4% in rural 

areas and 16.3% in urban areas (CSA and ICF 

International, 2012). Similarly, based on the 2016 

EDHS, the national prevalence rate of stunted, 

underweight, and wasted under‑five children was 38% 

(40.6% in rural areas and 25.6% in urban areas), 21% 

(7.7% in rural areas and 5.7% in urban areas), and 7.2% 

(23.3% in rural areas and 14.3% in urban areas), 

respectively. Furthermore, the prevalence rates of 

stunted, underweight, and wasting under‑five children 

were 37% (41% in rural, 26% urban areas), 21% (8% in 

rural, 6% in urban areas) and 7% (23% in rural, 14 in 

urban areas), respectively (EPHI [Ethiopia] and ICF, 

2019). These figures imply that the prevalence rate of 

child malnutrition is higher for children under the age of 

five in rural areas than in urban counterparts, 

underscoring the urgent need for significant 

improvement. For example, from 2000 to 2005, the 

prevalence rate of stunted dropped from 58% to 51%, an 

average decrease of 1.4 percentage points per year 

(Figure 1). From 2005 to 2011, the prevalence rate of 

stunted decreased from 51% to 44%, a reduction of 1.4% 

per year. From 2011 to 2016, the rate of stunted children 

dropped from 44% to 38%, with a reduction rate of 1.2% 

per year. Therefore, the overall national prevalence rate 

of stunted children decreased from 58% to 38% between 

2000 and 2016, with an average annual reduction rate of 

2.1% (Figure 1).  

Regarding underweight children, from 2000 to 2005, 

the underweight prevalence rate dropped from 41% to 

33%, an average reduction rate of 1.6% per year. From 

2005 to 2011, the prevalence rate of underweight 

dropped from 33% to 29%, with an average reduction 

rate of 0.8% per year. Between 2011 and 2016, the rate 

of underweight children decreased from 29% to 24%, 

with an average reduction rate of 1% per year, and 

further decreased from 24% to 21% between 2016 and 

2019. Overall, the rate of child underweight decreased 

from 41% in 2000 to 24% in 2016, and to 21% in 2019, 

with an average reduction rate of nearly 2% per year. 

Furthermore, from 2000 to 2005, the prevalence rate of 

child wasting remained constant at 12%. Between 2011 

and 2016, wasting prevalence also remained constant at 

10%, but it decreased to 7% in 2019. At the national 

level, wasting prevalence remained constant at 29% 

Figure 1. Trends and levels in malnutrition among under-five children (stunting, underweight, and wasting) in Ethiopia, 

2000-2019.  

Source: Authors' computation (CSA and ICF International, 2012; 2016; CSA [Ethiopia] and ORC Macro, 2001; 2006; 

EPHI [Ethiopia] and ICF, 2019). 
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between 2011 and 2016, but decreased to 21% in 2019 

(CSA and ICF International, 2012; 2016; EPHI 

[Ethiopia] and ICF, 2019). Thus, in Ethiopia, the rate of 

underweight, wasted, and stunted among under‑five 

children remains higher, with different rates of reduction 

between rural and urban areas (Figure 1). 

Thus, despite the reduction in child malnutrition in 

Ethiopia, the prevalence rate and disparities in child 

malnutrition are much lower in urban areas than in rural 

areas, highlighting the need for further studies. To date, 

in Ethiopia several studies (Amare et al., 2019; Tekile et 

al., 2019; Yirga et al., 2019; Kassie and Workie, 2020) 

examined the factors affecting child malnutrition. 

However, none of them has explored how much of the 

rural‑urban child malnutrition gaps in Ethiopia is 

explained by differences in the level of the determinants 

and how much is unexplained by differences in return for 

the effect of these determinants on child malnutrition in 

all its forms (stunting, underweight, and wasting). Using 

2016 EDHS, Hunde (2022) examined the determinants 

of stunting between urban and rural areas. The author 

found that about 37%, 32%, and 14% of the gaps in 

stunting were explained by maternal characteristics 

(education, age at first birth, place of delivery, and 

parental education), household characteristics (region, 

wealth and sex of the household head), and child 

characteristics (age, sex, birth size, and birth order of the 

child), respectively. Together all these factors explained 

83% of the disparities in the prevalence of stunting. 

Furthermore, using the 2019 EDHS Tadesse et al. (2023) 

evaluated the factors affecting stunting disparities 

between rural and urban areas among children under the 

age of five. Using Oaxaca‑Blinder decomposition 

analysis, they found that sex, age of the children, and 

maternal education were the key determinants 

contributing to the urban‑rural differences in stunting. 

These coefficient factors together explained 65% of the 

total gaps. However, these studies have overlooked the 

other two dimensions of child malnutrition (underweight 

and wasting) that could significantly affect the overall 

prevalence rates of child malnutrition in the country. 

Importantly, this study has crucial policy 

implications. Firstly, the findings from this study could 

help evaluate countries’ progress towards achieving 

sustainable development goals. Secondly, it could assist 

in designing effective nutrition-related programmes and 

policy responses. Lastly, it could guide programme 

policymakers in developing appropriate interventions to 

reverse the increasing trends of child malnutrition, which 

ultimately enhances the country’s economic growth. 

Therefore, this study aims to evaluate the major factors 

influencing the rural-urban child malnutrition gaps 

(stunting, underweight, and wasting) in Ethiopia, using 

the most recent data from the 2019 EDHS. 

 

2. Materials and methods 

2.1 Data source 

The 2019 EDHS, which is the most publicly 

available recent data source, was employed in this study. 

The EDHS applied a stratified two-stage cluster 

sampling approach to choose a sample that was 

representative of households from rural and urban parts 

of the country. The survey collected data on family 

planning, fertility, mortality, and maternal and child 

health in both rural and urban settings of Ethiopia. For 

this study purpose, the sample was restricted to live 

children aged between 0 and 59 months. Furthermore, 

the sample was further divided into rural and urban 

subsamples, for whom detailed information was 

available on household socioeconomic, demographic, 

proximate, and environmental factors. Thus, after 

restricting the sample to live children under five years 

old who had data on anthropometric measurements, and 

dropping observations with missing values and outliers, 

the final sample contains a total of 8,639 live children 

aged between 0 and 59 months for malnutrition-related 

“height-for-age (stunting)”, “weight-for-height 

(wasting)”, and “weight-for-age (underweight)”. This 

analysis includes 81% children from rural areas and 19% 

from urban areas. 

Thus, in addition to analysing the factors that 

contribute to child malnutrition, the authors used the 

EDHS dataset to explore the rural‑urban disparities in 

Ethiopian under‑five child malnutrition. More 

information on the EDHS survey data employed in this 

study, including details on data collection tools, sample 

design, the sampling procedure and more, can be found 

in the report published by the Ethiopian Central 

Statistical (EPHI [Ethiopia] and ICF, 2019). 

2.2 Description of variables  

Based on the “World Health Organization’s 

reference standards” (WHO, 2006), children’s nutritional 

outcomes were measured using Z‑scores of height-for-

age (HAZ or stunting), weight-for-height (WHZ or 

wasting), and weight-for-age (WAZ or underweight) (the 

three commonly used anthropometric measures). 

Therefore, this study employs a binary indicator of 

stunting (HAZ), underweight (WAZ), and wasting (HHZ) 

as primary dependent variables. Stunting was classified 

as 1 if the height‑for‑age standard deviation was below 

the reference median (-2SD) and 0 otherwise. 

Underweight was classified as 1 if the weight‑for‑age 

standard deviation was below the reference median (-

2SD) and 0 otherwise. Similarly, wasting was classified 
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 as 1 if the weight‑for‑height standard deviation was 

below the reference median (-2SD) and 0 otherwise.  

To analyze the factors affecting rural-urban child 

malnutrition, this study considered the following 

variables: i) child characteristics such as the child’s age 

in months; gender (1 = male and 0 = female); and birth 

size (2 = larger than average, 1 = average, 0 = smaller 

than average). ii) Maternal characteristics (including the 

mother’s age at first birth (Wang, 2003; Deaton and 

Drèze, 2009; CSA and IFC International, 2012; 

Srinivasan et al., 2013; CSA and IFC International, 

2016; Sharaf and Rashad, 2016; Amare et al., 2019; 

Tekile et al., 2019; Yirga et al., 2019; Kassie and 

Workie, 2020; Hasan et al., 2020; Tadesse et al., 2023); 

parental educational status (categorized as 1 = no 

education, 2 = primary, 3 = secondary and above); 

current working status of the mother (1 = yes, 0 = no); 

mother’s exposure to media (1 = yes, 0 = no); receiving 

four or more antenatal health care services (ANC) (1 = 

yes, 0 = no), and institutional delivery (1 = yes, 0 = no). 

iii) Household characteristics such as the economic 

status of the household measured by the wealth index 

(categorized as the poorest = 0, poorer = 1, middle = 2, 

rich = 3, and richest = 4); dependency ratio and access to 

safe drinking water (1 = improved water; 0 otherwise). 

2.2 Oaxaca‑Blinder decomposition estimation  

To examine rural-urban gaps in stunting (HAZ), 

underweight (WAZ), and wasting (HHZ) among children 

aged below five years, this study used logistic regression 

to identify factors affecting child malnutrition (HAZ, 

WAZ, and HHZ scores) in rural and urban areas using 

logistic regression techniques in Ethiopia. A binary 

choice model was chosen as the best analytical tool due 

to the binary outcome of the dependent variable (Thomas 

et al., 1996; Wooldridge, 2010). Thus, the factors 

affecting child malnutrition were estimated for rural and 

urban areas separately as well as at the national level 

(pooled stunting, wasting, and underweight). This study 

aims to evaluate the prevalence and determinants of child 

malnutrition and analyse the disparities in child 

malnutrition between urban and rural areas. The gaps 

were divided into explained components (EC) and 

unexplained components (UC). The EC was due to 

differences in the levels of covariates or characteristics, 

while the UC was due to differences in the returns to 

those covariates (coefficients effect). Decomposition 

based on linear regression model results (Blinder, 1973; 

Oaxaca, 1973) would only be used for the average HAZ, 

WAZ, and HHZ scores gaps between rural and urban 

areas, but not for other distributional statistics like the 

logistic regression model. The rural-urban child 

malnutrition gaps were quantified using a Fairlie Oaxaca

-Blinder decomposition, extending the non‑linear 

decomposition of the group difference proposed by 

Fairlie (2006) to a logistic regression model. Therefore, 

the Fairlie Oaxaca‑Blinder decomposition was used to 

examine rural-urban malnutrition gaps among children 

under‑five. 

Suppose there are Nr and Nu number of stunted 

children (HAZ), underweight children (WAZ), and wasted 

children (HHZ), location in rural (superscripts ‘r’ ) and 

urban (superscripts ‘u’) areas, respective i = 1, 2, …, N) 

belonging to ḣ household (h = 1, 2,… H) in ‘R’ and ‘U’ 

groups, ṙ = 1, … R and u̇ = 1, … U, each group 

containing Nr and Nu , Xjru is a vector of j observable 

covariates. Therefore, following Yun (2004), (Bauer and 

Sinning (2008), and Power et al. (2011) the difference in 

the average child malnutrition (H͞A͞Z, W͞A͞Z, and H͞H͞Z) 

between rural and urban areas weights of each j 

covariates for each component (explained and 

unexplained components) was decomposed as follows:  

Where: X̂ refers to a vector of covariates at average 

values; â represents regression coefficients. The first 

bracket on the right-hand side of Equation (Di Cesare et 

al., 2015) represents the explained component (EC) of 

the gaps (                                              ) due to 

differences in the level of determinants of child 

malnutrition, X´s (characteristics or covariates effect). 

The second bracket on the right-hand side of the 

equation represents the unexplained component (UC) 

due to differences 

in the regression coefficients, a´s (coefficient effect). 

The rural-urban child malnutrition gaps can then be 

decomposed into the contribution of individual 

covariates both through its contribution (covariate effect) 

and its effect (coefficient effect). All analyses were 

carried out using ‘Stata’ version 17. This study adopts 

the user‑written “mvdcmp Stata command on nonlinear 

regression-based detailed decomposition technique”; to 

decompose the rural-urban child malnutrition gaps 

proposed by Powers et al. (2011). Before incorporating 

the variables in the regression analysis, they were 

checked for potential multicollinearity and other 

diagnostics. 

 

3. Results 

3.1 Descriptive statistics  

Table 1 displays the statistical information on child 

malnutrition and related factors. Overall rural under‑five 

children account for 81% while urban children of the 

same age account for 19% of the total sample. There 

were substantial rural‑urban disparities in stunting 

(HAZ), underweight (HAZ), and wasting (HHZ) among 
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under‑five children. The stunted children under‑five 

were 57.78% and 34.89% in the rural and urban areas, 

respectively while the proportion of underweight 

children of the same cohort was 49.63% and 37.74% of 

the total sample in rural and urban areas, respectively. 

Furthermore, the proportion of wasted under‑five 

children was 17.83% and 29.39% in urban and rural 

areas of Ethiopia, respectively. These figures imply that 

rural under‑five children were more malnourished than 

urban under‑five children. Similarly, compared to urban 

households (42%), rural households had more male 

under-five children (55%) of the total sample. In rural 

areas, the overall average age of under‑five children 

(30%) was similar to that of children of the same cohort 

in urban areas (29%). Furthermore, the proportion of 

under‑five children with below-average birth size was 

higher in rural areas (37%) than children in urban areas 

(15%). The results of this study indicate that rural 

mothers and spouses had a lower educational level than 

their urban counterparts. Close to 22% of children 

belonged to urban mothers with secondary education or 

more, while only 1% of children belonged to rural 

mothers with secondary education or more. Similarly, 

compared to urban children, larger proportions of rural 

children have parents who have no education. About 63 

and 10% of children have parents who have secondary 

Rural Urban 
Covariates  

Mean Std. Dev. Mean Std. Dev. 

Continuous covariates      
Age of the child (in months) 30.246 17.234 28.842 17.2602 

Household size 5.906 2.252 3.956 1.698 

Dependency ratio 0.073 0.261 0.309 0.107 

Categorical covariates %  Number  %  Number  

Gender of the child (Male = 1) 54.534 4969 42.321 470 

Birth size of the child: < average 37.452 5223 15.022 167 

Birth size: Average  57.324 481 46.191 512 

Birth size: Average + 5.284 5451 38.003 421 

Mother's age at birth: <20 years 59.627 2664 10.017 111 

Age at birth: 20-34 years 29.231 920 60.462 671 

Age at birth: 35-49 years 10.094 7230 29.623 326 

Mother's education: None 79.342 1761 18.018 200 

Education: Primary  19.323 114 59.458 659 

Education: Secondary + 1.256 95 21.594 239 

Mother's working status (Working = 1) 1.047 241 47.642 528 

Mother's media exposure (Media exposure = 1) 2.642 1221 57.369 636 

Four or more ANC visits (Yes = 1) 13.397 1588 49.561 547 

Institutional delivery (Yes = 1) 17.726 2844 71.347 793 

Safe drinking water (Yes = 1) 31.216 5708 68.389 758 

Parental education: None 62.642 2201 9.369 104 

Education: Primary 24.156 1213 2.247 25 

Education: Secondary + 13.312 4079 54.295 602 

Economic status of households: Poorest  44.761 4079 20.213 224 

Poorer 36.298 3307 24.649 273 

Middle 14.283 1301 45.649 517 

Richer 4.104 374 9.104 580 

Richest  0.554 50 1.023 167 

Malnutrition indicators     
HAZ: Stunting 57.78 5,261 34.89 378 

WAZ: Underweight  49.63 4,522 37.74 419 

HHZ: Wasting 29.39 1,021 17.83 271 

Observation  6,997(81%) 1,642(19%) 

Table 1. Descriptive statistics of covariates (2019 EDHS). 

Source: Authors' computation (EPHI [Ethiopia] and ICF,2019). Note: At birth, when a child's size is 2500 g, the child is 

considered to have an average birth size while a child weighing less than 2500 grams is considered to have a low birth size. 

When a child weighs more than average at a birth size, the child is considered to have more than average birth size. 
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education or more in rural and urban areas, respectively. 

Turning to safe drinking water, the descriptive analysis 

indicates that about 31% of rural households do not have 

access to safe sources of water (compared to 68% of 

urban households. About 50% of urban mothers received 

antenatal health care services as compared to 13% of 

rural mothers. 

Looking at mothers’ employment status, there are 

relatively more employed mothers in urban areas than in 

rural areas. Results reveal that about 48% of mothers 

were employed in paid work in urban areas compared to 

only 1% in rural counterparts. Likewise, the results show 

that urban mothers had more exposure to mass media 

(57%) when compared to rural mothers (3%). About 

71% of mothers in urban areas gave child delivery in 

health facilities (institutional delivery) as compared to 

18% of mothers in rural areas. The average number of 

people per household was 5, with the figure for rural 

households being higher (6) than for urban households 

(4), signifying a larger number of people per rural 

household than urban counterparts. Rural households had 

a lower dependency ratio (7%) compared to urban 

households (31%). Moreover, rural households had a 

higher proportion of children below-average birth size 

(37%) than urban households (15%). Likewise, close to 

60% of rural mothers gave their first birth at less than 20 

years old as compared to 10% of urban mothers. On the 

contrary, about 30% of urban mothers gave their first 

birth at an interval of 35-49 years old when compared to 

rural mothers. The results reveal that the economic status 

of households varied between rural and urban areas. A 

total of 46% of households fall in the middle economic 

status category in rural areas when compared to 14% of 

households in urban areas. On the contrary, a higher 

number of households in rural areas (45%) fall in the 

poorest economic status category when compared to 

20% of households in urban areas (Table 1).  

3.2 Determinants of child malnutrition (HAZ, WAZ, and 

HHZ) 

Table 2 presents the pooled results of the logistic 

regression analysis (rural and urban) for stunting, 

underweight, and wasting outcomes indicators. An 

increase in the child's age was associated with child 

malnutrition (underweight, wasting, and 

stunting) indications. Similarly, the impact of the gender 

of the child on the increased risk of being stunted, 

wasted, and underweight was statistically significant. 

Looking at maternal and parental education levels, the 

probability of a child being underweight, wasting, and 

stunting was related to the levels of maternal and 

parental education. The probability of being 

malnourished for children whose mothers and parents 

had secondary degrees was lower than for children 

whose mothers had no education. Similarly, the 

increased maternal age at first birth decreased the risk of 

being stunted and underweight. Again, a mother’s 

education has a strong association with HAZ, WAZ, and 

HHZ cores. Furthermore, results revealed that children of 

parents with at least secondary education had a lower 

risk of child malnutrition controlling the risks of other 

covariates. This implied that parents who have secondary 

education or more are more aware of enhancing their 

children’s nutritional status compared to uneducated 

parents.  

Turning to household economic status, a household 

with low economic status (a poor household) also 

adversely affected child malnutrition. A child from a 

poor household was more likely to be underweight, 

wasted, and stunted compared to a child from a rich 

household. However, there was a negative relationship 

between child malnutrition and a household with a rich 

economic status (a rich household). Likewise, children of 

a mother who visited four or more antenatal healthcare 

services were less likely to be malnourished than their 

counterparts. Children of mothers who had exposure to 

mass media had a lower risk of malnutrition. Moreover, 

household size positively affects child malnutrition, 

implying underweight, wasting, and stunting increase 

with the household size (Table 2).  

3.3 Decomposition analysis results  

This study uses HAZ, WAZ, and HHZ to measure 

underweight, wasting, and stunting, respectively as child 

malnutrition indicators to identify factors contributing to 

rural-urban malnutrition gaps among under-five children. 

Table 3 presents the aggregated estimates of an 

Oaxaca‑Blinder decomposition analysis for HAZ, WAZ, 

and HHZ z‑scores, with a focus on the explained part of 

the gaps (characteristics or covariates effect) to the 

overall rural-urban malnutrition among under‑five 

children. Accordingly, the characteristics or covariates’ 

effect (explained gap) accounts for 58.33, 55.25 and 

58.06% of the overall rural-urban gaps HAZ, WAZ, and 

HHZ scores, respectively. Whereas the coefficient effect 

(unexplained gap) accounts for 41.67, 44.75, and 41.94% 

of the overall rural-urban differences in HAZ, WAZ, and 

HHZ scores, respectively.  

The covariates effect was decomposed into the 

relative contribution of individual covariates to 

rural‑urban gaps in child malnutrition outcomes (HAZ, 

WAZ, and HHZ), with a particular focus on the relative 

contribution of the covariates (share). The relative 

contributions of individual covariates can be positive, 

which shows that a particular covariate contributes to 

widening the rural-urban child malnutrition gaps. This 

implies that child malnutrition on average worse off in 
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rural areas relative to urban areas of a country. The 

negative sign of a covariate describes the opposite 

(narrowing the rural-urban child malnutrition gaps), 

implying that child malnutrition on average worse off in 

urban areas relative to in rural areas. The results indicate 

that there were significant variations in terms of the 

magnitudes of effect and significance level of the relative 

contribution of each covariate while narrowing or 

widening rural-urban child malnutrition. Thus, the 

separate contributions of covariates to the explained gap 

(characteristics effect) were made by differencing the 

individual distribution of each dimension, child, 

household, and maternal characteristics, which are the 

major factors influencing the rural-urban child 

malnutrition disparities.  

As indicated in Table 4, the proportional variations 

in child malnutrition between rural and urban households 

were reduced by child characteristics such as the age of 

the child, which explains 13, 15, and 4% of the 

Covariates 
Stunting (HAZ<-2) Underweight (WAZ<-2) Wasting (HHZ < -2) 
Coef. OR Coef. OR Coef. OR 

Child's age 3.012**(1.35) 2.318 .152**(.0702) 1.166 .004*(.002) 1.012 
Child's gender (Male = 1) .061(.081) 0.913 .088 (.058) 0.931 .002(.001) 0.994 
Child's birth size (ref: < average = 0)  
Average 2.132***(.113) 7.134 .273***(.078) 1.176 .012**(.005) 1.001 
Average + .119(.121) 1.213 .087(.094) 0.923 .299**(1.036) 0.741 
Mother's education (ref: None = 0)       
Primary  -.3891**(.171) 0.678  -.0011(.001) 0.999 .646(1.489) 1.908 
Secondary + -5.016* (2.749) 0.007 -.055** (.024) 17.117 .008**(.005) 1.001 
Mother's age at first birth (ref: < 20 years = 0)  
20-34 years  -1.897**(.832) 6.671 -2.231**(1.17) 0.108 .171*(.094) 1.186 
35-49 years -.672***(.117) 0.521 -.901***(.198) 0.474 .997**(.003) 0.996 
Mother's working status (Working = 1) -0.007203 0.051 -0.015862 0.813 .012**(.005) 1.985 
Mother's media exposure (Yes = 1) -.339***(.112) 1.397  -.948***(.114) 0.382 .063(.145) 0.482 
ANC (Yes = 1)  -.358***(.056) 0.714 -.269**(.651) 1.335 .251**(.077) 1.285 
Institutional delivery (Yes = 1) -.1.89***(.114) 7.134 -.539***(.131) 1.792 .002(.007) 0.999 
Safe drinking water (Yes = 1) -1.791*** (.112) 7.131 -.5931***(.109) 0.539 .217**(.079) 1.242 
Parental education (ref: none = 0)  
Primary -.0188(.075) 0.992 -.061(.123) 0.933 -.256(.494) 0.774 
Secondary + -.446***(.114) 0.648 -.181**(.088) 0.012 .347*(.209) 1.414 
Household size .593***(.124) 1.871  1.654***(.112) 5.129 .009**(.007) 1.001 
Dependency ratio .947(1.596) 2.577 .195(.119) 1.215 .109(.068) 1.116 
Household's economic status (ref: Poorest = 0)  
Poorer .209* (.132) 1.232  -.213**(.078) 0.809 .365(.238) 1.439 
Middle -.059(.075) 0.943 .089 (.095) 1.101 .0518(.326) 1.053 
Richer -.214*(.128) 0.817 -.105**(.053) 1.108 .299(1.037) 0.7411 
Richest -.292***(.114) 1.342 .448***(.141) 0.645 .109**(.066) 1.115 
Adj R-squared .0324**  .0217***  .0273***  
Prob > F .1566***  .1312***  .2023***  
No. of observations 8,639 8,639 8,639 

Source: Authors' computation (EPHI [Ethiopia] and ICF, 2019). Note: OR represents odds ratio; Figures in parentheses are 

robust standard errors; ref: stands for reference; level of significance: *** P<0.01, ** P<0.05, * P<0.1. 

Table 2. Determinants results of child malnutrition (HAZ, WAZ and HHZ) 2018 EDHS.  

Aggregate decomposition 
Stunting (HAZ) Underweight (WAZ) Wasting (HHZ) 

Estimates P‑value Sharea Estimates  P‑value Sharea Estimates P‑value Sharea 

Explained  .324***(.132) 0 58.33  .057***(.009) 0 55.25 .034***(.007) 0 57.06 

Unexplained  .298**(.125)  0.043 41.67 .042(.019)  0.192 44.75 .023**(.013)  0 42.94 

Total gap .522(.254) 0.271 100 .069(1.112) 0.316 100 .046(.019)  0.159 100 

Number of Observation  8,639 8,639 8,639 

Table 3. Aggregate decomposition estimates of child malnutrition gaps between rural and urban areas (HAZ, WAZ and HHZ) 

2019 EDHS 

Source: Authors' computation (EPHI [Ethiopia] and ICF, 2019). Note: i) Sharea denotes the percentage contribution of aggregate 

decomposition for child malnutrition.  
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rural‑urban gaps in HAZ, WAZ, and HHZ scores, 

respectively. The significant negative contribution of the 

age of the child reveals that rural children had the worst 

nutritional outcomes (HAZ, WAZ, and HHZ) at a 

relatively younger age than urban children. Similarly, 

being a male child explains the rural‑urban disparities by 

10, 15, and 12%, respectively in HAZ, WAZ, and HHZ 

scores. The considerable negative contribution of male 

under-five children suggests that female children of the 

same cohort were in a worse nutritional state both in 

rural and urban areas. Children having an average birth 

size explain the gaps by 34%, 14%, and 12% for HAZ, 

WAZ, and HHZ scores, respectively. Similarly, among 

the maternal characteristics, maternal education was the 

major contributor to the overall explained part for HAZ, 

WAZ, and HHZ values, 17%, 25%, and 11%, 

respectively with primary education. Also, the 

proportional disparities in maternal secondary and above 

education between the rural and urban households 

narrowed the malnutrition disparities in HAZ, WAZ, and 

HHZ values by 28%, 10%, and 14%, respectively. 

Furthermore, the mother’s age at first birth between 20 

and 34 years accounts for 22, 20, and 17% of the 

proportional rural-urban child malnutrition disparities in 

the average values of HAZ, WAZ, and HHZ respectively. 

Likewise, the contributions of the employment status of 

Detailed Decomposition 
Stunting (HAZ<-2) Underweight (WAZ<-2) Wasting (HHZ < -2) 
Estimates Sharea Estimates Sharea Estimates Sharea 

Child characteristics  

Child's age (in months) - 2.699**(1.68) -13.42 -2.591*( 2.671)  -15.15 5.615***(1.22) -4.23 

Child's gender (Male = 1) -.162***(.024) -9.72 -.068***(.013) -14.93 -0.754775 -12.03 

Child's birth size (less than average = 0)       
Birth size average   -.093***(.013) 34.17 -.028**(.012)  -13.85 -.498***(.114) -11.95 

Birth size average+  .017(.017) -14.71 1.418(1.245) -10.55 .003(.005) -9.13 

Maternal characteristics  

Maternal education (No education = 0)       
Primary education 1.276**(1.739) 16.68 -2.591*(2.611) -25.34 -.907(.829) 11.45 

Secondary education + -.001**(.001)  -28.23 -.003* (.002) -9.89 -.003**(.005) -13.76 

Mother's age at first birth (<20 years = 0)       
20-34 years -.017**(.005) -22.15 -.723***(.108) -20.43 -.504***(.115) -17.23 

35-49 years .037(.048) 16.12 .064(1.065)  18.27 .025(.054) 9.18 

Mother's working status (Working = 1) -.0161**(.028) -20.81 -.021***(.057)  -19.68 -1.96***(.683) 13.36 

Mother's media exposure (Media exposure 

= 1)  
-.075***(.019) -23.63 -.169(.028) -12.41 .027**(.011) -8.43 

Four or more ANC visits (Yes = 1) -.145***(.021) -18.82 -.159***(.016)  -31.22 .341***(.032) 17.23 

Institutional delivery (Yes = 1)  .075***(.019) 24.16 .099***( .015) 26.91 1.093**(.098) 12.52 

Household characteristics  

Safe drinking water (Yes = 1) .073(.989) 14.23 .024(.016) -19.42 -.083(.693) 9.32 

Parental education (No education = 0)       
Primary education .006(.006) 28.86  .016(.015) 18.64 .349(.798) 20.26 

Secondary education + -0.0007 21.69 -.003**(.012) 24.33 .001**(.001) 11.26 

Household size .0122***(.001) 23.41 .012***(.003) 16.83 .211(.502) 5.91 

Dependency ratio .002**(.007) 12.92 -.017***(.037)  15.08 .479**(.053) 9.38 

Household's economic status (Poorest = 0)  

Poorer -.068***(.012) -46.41 -.161***(.024) -33.83 .189(.166) 7.26 

Middle .004(.008) 13.73 .006(.027) 15.08 .005(.031) 8.14 

Richer .002(.008) 29.81 -.014(.018) -18.42 .128(.163) 21.35 

Richest   -.016**(.015) -23.53 .058***(.009) -13.43 -1.55***(.039) 9.85 

Number of Observation  8,639 8,639 8,639 

Table 4. Detailed decomposition results of the rural-urban gaps in child malnutrition outcomes (HAZ, WAZ and HHZ) in 

Ethiopia: EDHS-2019. 

Source: Authors' computation (EPHI [Ethiopia] and ICF, 2019). Note: i) Sharea represents the percentage contribution of the 

covariate to the explained gaps. ii) The relative contributions of the covariate might be positive, leading to widening the rural-

urban child malnutrition disparities, whilst the negative contribution of the covariate denotes the reverse (narrowing the gaps). 

iii) ANC represents Antenatal healthcare; Values in parentheses are robust standard errors. The level of significance: *** P<0.01, 
** P<0.05, * P<0.1. 
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mothers to the explained gap account for 21, 20, and 

13% of the malnutrition gaps in HAZ, WAZ, and HHZ 

values, respectively. Furthermore, mothers’ exposure to 

mass media only explained 24, 12, and 8% of the rural-

urban child malnutrition in HAZ, WAZ, and HHZ values, 

respectively. Likewise, mothers who had at least four 

antenatal healthcare visits accounted for 19%, 31%, and 

17% of the rural-urban malnutrition variations in under-

five children for HAZ, WAZ, and HHZ scores, 

respectively. Moreover, parental educational attainment 

and households’ economic status were among the key 

factors influencing the rural-urban child malnutrition 

gaps. The proportional differences in the parental level 

of education with secondary and above among spouses 

account for 21.69, 24.33, and 11.26% HAZ, WAZ, and 

HHZ scores between rural and urban areas, respectively. 

The economic status of households accounts for the 

majority of the overall child malnutrition gaps between 

rural and urban areas. The households’ economic status 

alone (the poorer category alone) accounts for 46 and 

343% of the overall explained gap in HAZ and WAZ 

scores, respectively. Likewise, the household’s economic 

status (the richest category alone) accounts for 24, 13, 

and 10% of the total gap in HAZ, WAZ, and HHZ scores, 

respectively (Table 4).  

On the contrary, the dependency ratio, institutional 

delivery, household size (family size), and parental 

education (spouses’ level of education) widened the rural

-urban child malnutrition gaps among under-five 

children. The contributions of the dependency ratio 

widened the rural-urban child malnutrition in HAZ, WAZ, 

and HHZ values by 12.92, 15.08, and 9.38%, 

respectively. The differences in household size widened 

the rural-urban child malnutrition in HAZ, WAZ, and 

HHZ values by 23.41, 16.83, and 15.91%, respectively. 

Likewise, the proportion differences in mothers who 

delivered at health facilities widened the rural-urban 

child malnutrition by 24.16, 26.91, and 12.52% for HAZ, 

WAZ, and HHZ values respectively (Table 4).  

 

4. Discussion  

In Ethiopia, previous research has mostly 

concentrated on the determinants of child malnutrition 

and trends both at micro and national levels (WHO, 

2006; Amare et al., 2019; Tekile et al., 2019; Yirga et 

al., 2019; Kassie and Workie, 2020). However, little is 

known about the factors that contribute to rural‑urban 

child malnutrition gaps in all dimensions of child 

malnutrition (underweight, stunting, and wasting). As a 

result, this study addressed the research gaps addressing 

the drivers of rural‑urban malnutrition among under‑five 

children in Ethiopia. The researchers believe their study 

was the first to analyze and explore the relative 

individual contribution of factors to rural‑urban 

disparities in child malnutrition into explained and 

unexplained components of the gaps in Ethiopia. 

The effect of the covariates on child malnutrition 

(HAZ, WAZ, and HHZ) was first analyzed by a logistic 

regression model and then, the relative contribution of 

individual covariates to the rural‑urban gaps in child 

malnutrition (stunting, underweight, and wasting) was 

computed using the 2019 EDHS dataset. Thus, the 

results revealed significant variations in estimated 

coefficients of the determinants of child malnutrition, 

implying considerable disparities in the level of effects 

on child malnutrition. The results of this study align with 

previous research on the factors influencing child 

malnutrition. (WHO, 2006; Srinivasan et al., 2013; Kia 

et al., 2019; Amare, et al., 2019; Khan et al., 2019; 

Kasaye et al., 2019; Tekile et al., 2019; Yirga et al., 

2019; Tadesse et al., 2023). In addition, proportional 

differences in the size of the effects determinants of child 

malnutrition (covariates effect) rather than differences in 

the return of these effects (coefficients effect) are the 

primary factors contributing to the rural-urban gaps in 

child malnutrition, according to the findings of this 

study. More than 58%, 55%, and 57% of the rural-urban 

gaps in stunting, underweight, and wasting were 

aggregately explained by covariates effects. This study's 

findings were in agreement with the findings of other 

previous empirical studies by Mussa (2014) in Malawi 

and Kia et al. (2019) in Iran. Importantly, the economic 

status of households was the primary factor influencing 

child malnutrition in rural and urban areas. Thus, the 

varying proportions of children from households in the 

lowest third index helped decrease the geographical 

disparity in under-five child mortality. Consistent with 

this study's results, notable differences in child 

malnutrition were noted based on households' economic 

status, as supported by other studies conducted in 

Bangladesh and Nepal (Srinivasan et al., 2013), Malawi 

(Mussa, 2014), Iran (Kia et al., 2019), and Bangladesh 

(Hasan et al., 2020). 

The detailed analysis of this study shows that 

parental education significantly influenced the rural-

urban disparities in child malnutrition. The findings of 

this study are consistent with previous studies conducted 

in Bangladesh and Nepal (Srinivasan et al., 2013), 

Malawi (Mussa, 2014) and Iran (Kia et al., 2019). Like 

the parental educational level, maternal education was 

also affecting the rural-urban child malnutrition gaps 

because women were benefiting from improved 

healthcare services provision. The results of this were 

corroborated by those of previous studies (Srinivasan et 

al., 2013; Mussa, 2014; Kia et al., 2019; Tekil et al., 

2019; Hasan et al., 2020; Tadesse et al., 2023). An 
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educated woman might put off getting married and 

having children later in life. A mother with a certain 

level of education may also possess fundamental 

understandings regarding infant hygiene, nutrition, and 

healthcare, all of which have the potential to greatly 

impact the child's survival chances (Caldwell, 1979). 

Therefore, a mother with at least a basic education might 

lessen the disparity in child malnutrition between rural 

and urban areas when compared to an illiterate mother. 

This is because an educated mother may exhibit 

improved cleanliness, dietary habits, healthcare 

decisions, family decision-making, and avoidance of 

HAZardous cultural customs that might impact the 

child's health. The results of this study also showed that a 

significant contributing factor to the differences in 

malnutrition between rural and urban under-five children 

was the mother's age at first birth. Thus, the rural-urban 

child malnutrition disparities were narrowed relative to 

the proportion of children born to mothers aged 20 to 34 

years at the time of their first birth in rural areas. 

Consistent with the study's results, there was a 

substantial decline in child malnutrition disparities in 

Ethiopia between rural and urban areas for children 

delivered to women aged 20 to 34 at first birth (Tekile et 

al., 2019). Similarly, antenatal healthcare visits affected 

the rural-urban malnutrition variations among under-five 

children. The findings of this study are in line with the 

findings of a previous study (Srinivasan et al., 2013) that 

indicate that antenatal healthcare services affect the rural

-urban child malnutrition gaps in Bangladesh and Nepal. 

Likewise, consistent with previous empirical studies 

(Srinivasan et al., 2013; Tekile et al., 2019), the findings 

of this study show that mothers’ exposure to mass media 

has a positive and significant effect in explaining the 

child malnutrition disparities between rural and urban 

areas. 

Maternal employment (mother’s working status) was 

one of the factors affecting child malnutrition. The 

results of the analysis reveal that the contribution of the 

employment status of the mother explained the 

rural‑urban malnutrition gaps among under-five children. 

Thus, this result was in agreement with earlier studies 

conducted in Mozambique and Ethiopia (Tekile et al., 

2019). Similarly, the primary driver of the disparity in 

malnutrition between rural and urban children was the 

child's birth weight. The size of a child at birth has a 

positive effect on child malnutrition disparities between 

rural and urban settings. In contrast, institutional delivery 

influences negatively the disparities in child malnutrition 

between rural and urban areas. This finding suggests that 

the disproportional of a child born at home had a 

substantial role in broadening the disparities in child 

malnutrition between rural and urban areas. This result is 

in line with earlier studies (Fairlie, 2006). Similarly, the 

proportional differences in household size among 

households exacerbate substantially the rural-urban 

disparities in child malnutrition. These findings concur 

with the findings of Srinivasan et al. (2013) who found 

that family size affects child malnutrition disparities 

between rural and urban areas in Bangladesh and Nepal. 

Furthermore, the proportional differences in the 

dependency ratio among rural and urban households also 

widened the rural-urban child malnutrition gaps. Thus, 

this study’s result was consistent with the findings of 

earlier studies (Mussa, 2014; Sharaf and Rashad, 2016). 

Similar to the present study’s results, Sharaf and Rashad 

(2016) examined the child malnutrition disparities in 

Egypt, Jordan, and Yemen, and their findings indicate 

that the number of dependents among households affects 

the regional inequalities in child malnutrition. Similarly, 

Mussa (2014) indicates that the rural‑urban child 

malnutrition disparities were affected by the number of 

dependents among households and the result agreed with 

this study's findings. 

This study, like many others, has limitations. A cross

-sectional study limits the capacity to draw causal 

conclusions and evaluate how the rural-urban disparities 

in child malnutrition vary across time. The rural‑urban 

gaps in child malnutrition could be developed over time 

as a result of urbanization and other areas of socio-

economic development. Other contributing factors may 

exist that might account for the rural-urban inequalities 

in child malnutrition that were not accounted for in the 

present study. Finally, due to a lack of available data, 

proxy measures for some covariates were employed, 

which may limit interpretation. 

 

5. Conclusion 

This study has offered useful insights into the 

variables that affect the variations in child malnutrition 

between rural and urban areas in Ethiopia. The results 

highlighted the substantial disparities in child 

malnutrition between rural and urban areas, with children 

residing in rural areas enduring elevated levels of 

malnourishment. This study has identified key factors 

contributing to these disparities, including maternal and 

parental education, mother's age at first birth, mother's 

working status, mother's exposure to mass media, 

antenatal health care services, childbirth size, age and 

gender of the child, household economic status, 

institutional delivery, household size, and dependency 

ratio. The results highlighted the importance of 

addressing these determinants to reduce rural‑urban gaps 

and improve the overall well-being of children in 

Ethiopia. Narrowing the disparities in child malnutrition 

between rural and urban areas needs to implement 

appropriate specific strategies that improve parental 
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education levels, enhance access to antenatal care, 

improve rural households' economic status, and increase 

the rate of institutional deliveries. Additionally, the 

results emphasized the need for programmes focused on 

improving child health and nutrition outcomes in both 

rural and urban settings. Hence, this study sheds insight 

into the specific factors that drive disparities between 

rural and urban areas, which adds to the existing 

literature on child malnutrition in Ethiopia. Hence, these 

insights provided by the present study can inform the 

development of evidence-based policies and 

interventions to address these disparities and work 

towards ensuring the optimal health and nutrition of 

children across different geographic locations in 

Ethiopia.  
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