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Abstract

Background: Stunting is a global health concern. It has conse-
quences on child survival, growth, and development. The absolute
level of stunting has been decreasing in Ethiopia although the preva-
lence is still high varying across socioeconomic determinants and
geographical location with a larger burden among the disadvantaged
group and the rural areas. The objective of the study was to explain
the rural-urban disparity in the prevalence of stunting and explore
the level and determinants of wealth related inequality in stunting in
Ethiopia.

Method: Data were drawn from the 2016 Ethiopian Demographic
and Health Survey. The dependent variables were stunting and wealth
related inequality in stunting. A multivariate decomposition analysis
was employed to decompose the urban-rural disparity in the preva-
lence of stunting into meaningful components. A concentration index
was used to quantify the magnitude of inequalities in stunting and
multilevel linear regression model was used to identify determinants
of socioeconomic inequality in stunting. STATA version 14 software
was used for data management and analysis.

Result: Differences in observed characteristics of children, mater-
nal characteristics, their household and environment explained 82.8%
of the gap in the prevalence of stunting between rural and urban ar-
eas. A further decomposition of the gap in stunting showed that dif-
ferences in maternal characteristics contributed to 36.7% of the gap
in stunting, variation in household characteristics explained 31.7% of
the gap and 13.6% of the gap in stunting was due to differences in
child characteristics in the two areas. The study also found a signifi-
cant propoor wealth related absolute inequality in stunting (-0.133).
Age of child, maternal education level, maternal age and place of resi-
dence were found to be significantly associated with socioeconomic
inequality in stunting.

Conclusion: Rural-urban disparities in child stunting need to fo-
cus principally on bridging gaps in socio-economic situations of rural
and urban women and households and improving the quality of ru-
ral infrastructure. Health policy makers should work together across
sectors and develop strategies for effective inter sectoral actions to
adequately address the social determinants of inequity and reduce
inequalities in stunting. Rural-urban disparities in child stunting need
to focus principally on bridging gaps in socio-economic situations of
rural and urban women and households and improving the quality of
rural infrastructure. Health policy makers should work together across
sectors and develop strategies for effective inter sectoral actions to
adequately address the social determinants of inequity and reduce
inequalities in stunting.
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Background of the Study

Malnutrition is a major health problem in most developing
countries. According to the World Health Organization (WHO),
malnutrition refers to any disorder of nutrition whether it is due
to dietary deficiency or to excess diet which can result from an
imbalance between the needs of the body and intake of nutri-
ents. Under nutrition is a general term for a medical condition
caused by an insufficient diet. It is any physical condition result-
ing either from an inappropriate diet or from a physical inability
to absorb or metabolize nutrients [35]. Good nutrition allows
children to survive, grow, develop, learn, play, participate and
contribute, while malnutrition robs children of their futures and
leaves young lives hanging in the balance [35].

Child stunting is a public health nutrition problem that hin-
ders the development of future generations, not only physi-
ologically but also potentially deprives their cognitive function
and productivity. Stunting represents poor linear growth during
a critical period and is diagnosed as a height for age less than -2
standard deviations from the World Health Organization (WHO)
child growth standards median (WHO, 2006). Globally, approxi-
mately 149 million children under 5 suffer from stunting [36].

Stunted children begin their lives at a marked disadvantage:
They face learning difficulties in school, earn less as adults, and
face barriers to participation in their communities. More than
90% of the world’s stunted children live in Africa and Asia. More
than 37% suffering from stunting are found concentrated in
Eastern Africa. Although the prevalence of stunting is decreas-
ing in all regions of the world, Africa is the only region with a
rising number of stunted children. In view of this, the absolute
number of stunted children in Africa is expected to increase
from 56 million in 2010 to 61 million by the year 2025 [36].

The devastating effects of stunting can last a lifetime and
even affect the next generation and is strongly associated
with numerous short term and long term conditions. These
conditions include increased morbidity and mortality, delayed
growth, poor children’s well being and social inequalities and
long term educational and economic consequences. Thus, the
prevention of stunting has been adopted as one of the six main
global nutrition targets for the period until 2025 [3]. Despite
concrete progress made against child stunting in the past de-
cade Ethiopia remains among countries with the highest num-
ber of stunted under five children in the World [9].

The trend, however, shows that the prevalence of stunting
has decreased from 58% in 2000 to 37% in 2019, which is an
average decline of more than 1% annually, but the problem is
still high. Results from the 2019 EMDHS show that 37% of chil-
dren under 5 are short for their age or stunted, and 12% are
severely stunted (below -3 SD). There are some regional varia-
tions in stunting, which ranges from a high of 49% in Tigray to a
low of 14% in Addis Ababa [7]. This shows that up to the present
time, the country has fallen behind expectations with regards to
addressing stunting prevalence.

Statements of the problem

Globally, over one third of children in rural households are
stunted compared to one quarter in urban households. Child
stunting in developing countries have been characterized by

large rural-urban disparities over the last few decades [20].
Children in the poorest households are also more likely to be
stunted as compared to children in the richest households [4].
In Ethiopia, stunting among children is greater in rural areas
(41%) than in urban areas (26%) with 15% differences between
urban and rural resident children. Stunting among the poorest
and the richest socioeconomic categories was 45.1% and 26.9%,
respectively, with an 18% stunting gap between the richest and
the poorest socioeconomic categories [7].

Several studies in developing countries have shown that
socioeconomic inequality is liked to stunting, such that com-
munities with high socioeconomic inequality carry a dispropor-
tionately high burden of stunting [20]. Urban children generally
have better nutritional status than rural children, and a number
of studies have attempted to explain this difference in stunt-
ing between rural and urban children. Differences in the levels
of socio-economic characteristics such as maternal education,
spouse’s education and the wealth index contribute a major
share of rural-urban disparities in child stunting. Differences in
the strength of association between socioeconomic character-
istics and child stunting account for less than a quarter of rural
urban disparities at the lower end of the HAZ score distribution
[11,37,12,29,31,28,20,37]. Caregivers education status was the
main contributor, accounting alone for (33%) of the socioeco-
nomic inequality in stunting, followed by region of residence
(11%) and birth size (6%) [17].

Income inequality between urban and rural households ex-
plains most of the stunting gap [24]. Few studies had investi-
gated the urban-rural disparity and related inequality in stunt-
ing among under 5 children in Ethiopia [33,31,17,12]. But, the
level of the inequality, determinants associated with inequality
in stunting and the contribution of the driving factors to the
stunting variation, have not yet been enough documented in
the case of Ethiopia. Specially, the decomposition of the rural-
urban differences based on key socioeconomic variables is not
common in case of Ethiopia. Understanding the nature and the
causes of this urban-rural and wealth related inequality is es-
sential in planning child health and improving the gap in child
health outcome in urban and rural areas. The present study,
therefore attempts to investigate the contribution of different
factors to the urban-rural gap in stunting and identify the deter-
minants of stunting inequality in Ethiopia.

The general objective of the study was to decompose the ru-
ral-urban disparity in the prevalence of stunting and to explore
the level and determinants of inequality in stunting in Ethiopia.

The specific objectives of the study which should be accom-
plished to achieve the general objective stated above are:

o Decompose rural-urban disparity in stunting,
o Explore the level of inequality in stunting, and
o Identify determinants of inequality in stunting this

research tries to answer the following questions:
o What is the level of inequality in stunting in Ethiopia?
o What explains the inequality in stunting in Ethiopia?

o What contributes to the urban- rural gap in stunting in
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Ethiopia?
Methods and materials
Population and data source

The data for this study was obtained from Ethiopia Demog-
raphy and Health Surveys (EDHSs) conducted in 2016. The 2016
Ethiopia Demographic and Health Survey (EDHS) were imple-
mented by the Central Statistical Agency (CSA). By virtue of its
mandate, the CSA has conducted the surveys in collaboration
with the Federal Ministry of Health (FMoH) and the Ethiopian
Public Health Institute (EPHI) with technical assistance from
ICF international, and financial as well as technical support
from development partners. The 2016 survey was conducted
from January 18, 2016, to June 27, 2016, based on a nation-
ally representative sample. The 2016 Ethiopian Demographic
and Health Surveys, were designed to provide estimates for the
health and demographic variables of interest for the following
domains: Ethiopia as a whole; urban and rural areas (each as
a separate domain); and 11 geographic administrative regions
(nine regions namely: Tigray, Affar, Amhara, Oromiya, Somali,
Benishangul Gumuz, Southern Nations, Nationalities and Peo-
ples, Gambela and Harari regional states and two city adminis-
trations : (Addis Ababa and Dire Dawa) [6]. DHS surveys are one
of the most cited databases globally and have been conducted
in over 90 countries since 1984 [6]. All children included in the
survey were below 5 years of age.

Description of the variables in the study

The response variable: The dependent variables were mod-
eled in two different ways. Firstly, the study used stunting as
a binary variable that indicated whether or not the child was
stunted (i.e., two standard deviations or more below the mean
of the WHO reference population). Secondly, the study used
HAZ scores in their continuous form to model the determinants
for socioeconomic inequalities in stunting that is wealth related
inequality in Stunting as dependent variable. Stunting, or linear
growth failure, is defined when HFA is below -2 Z-scores [36].
The study used height-for-age z-scores to measure the contribu-
tion of each determinant to the urban-rural disparity in stunting
and concentration index to indentify determinants of inequality
in stunting [38].

Explanatory variables: The explanatory variables included
in this study are based on the related literature including re-
port on the causes and consequences of stunted growth pub-
lished by WHO (2017) and the widely applied UNICEF frame-
work (UNICEF 1992) outlining the causes of stunting with some
modification and also these determinants of child stunting were
obtained from the available similar studies reviewed above and
available data on the subject. The study used children’s charac-
teristics (age of child in months, sex of child, birth order number
and size of child at birth) maternal characteristics (place of de-
livery, partner’s/husband education level, age at first birth, ma-
ternal education status, Religion of mother’s, maternal working
status and body mass index) and household characteristics (sex
of household head, region of residence and wealth index) as
determinants factors. Postnatal care service utilization and ANC
are excluded in the entire analysis due to the missing value.

Methods of data analysis

All analyses were done taking into account the complex de-
sign of the survey. Thus, all estimates reported were based on
the weighted sample (n=9588), not on the unweighted sample

(n=8855). The weighting was done to adjust for the inequality
in sampling probability due to the over representation of small
states (region) [6]. All analysis was conducted using STATA 14
software, with statistical significance determined at <0.05. The
analysis starts with an analysis of the individual variables sepa-
rately. The purpose of this was to examine the proportion of
respondents with specific characteristics including the depen-
dent variable, child stunting. Bivariate analysis was done to de-
termine the relationship between the socioeconomic variables
and urban-rural disparity in stunting. Socioeconomic inequal-
ity was measured using an alternative concentration index that
avoids problems with dependence on the mean level of stunt-
ing [20].

Concentration index is a relative measure of inequality that
indicates the extent to which stunting is concentrated among
the disadvantaged or the advantaged. The gap in stunting be-
tween the urban and rural groups was decomposed into its con-
tributing determinants, following the Blinder Oaxaca decom-
position approach, specifically the multivariate decomposition
for linear regression models. A Blinder- Oaxaca decomposition
analysis will be conducted to decompose the rural-urban differ-
ences in stunting into two components; one that is explained by
differences in the level of the determinants (covariate effects),
another component that is explained by differences in the effect
of the determinants on the child stunting status (coefficient ef-
fects). The decomposition method developed by Blinder (1973)
and Oaxaca (1973), and generalized by Neumark (1988) and
Oaxaca and Ransom (1988,1994), allows the decomposition
of outcome variables between two groups into a part that is
explained by differences in observed characteristics and a part
attributable to differences in the estimated coefficients [27].

Econometric analysis

The econometric analysis was performed at three levels; first
concentration curves for the child stunting variables were con-
structed. Second, the concentration indices for these variables
were computed to augment the concentration curves. The final
analysis was done to identify the determinants of the inequal-
ity in stunting and to identify factors that contribute to wealth
related inequality in child stunting.

The concentration curve gives a pictorial view of the pattern
and magnitude of inequality in child stunting. The curve is a plot
of the cumulative percentage of child stunting on the y-axis and
wealth status ranked by cumulative percentage of the popula-
tion on the X-axis.

The concentration curves depict inequality against the poor
if it lies above the line of equality (450 line). On the other hand,
inequality against the rich exists if the curve lies below the line
of equality. In a situation where there exists perfect equality in
child stunting, irrespective of wealth status, the concentration
curve is a straight line equal to the 450 line. The magnitude of
inequality is depicted by how far the curve lies away from the
line of equality. For instance, if the magnitude of inequality in
favour of the rich is higher, the farther the curve will be above
the line of equality. To ascertain the magnitude and nature of
wealth related inequality in child stunting, the Concentration In-
dices (Cl) were computed. This approach of measuring inequal-
ity has been widely used and recognized as a standard tool. The
Concentration index summarizes the information contained in
each concentration curves and is twice the area between con-
centration curves and equity line [38].
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Concentration indexes were calculated to measure the gap
between the concentration curves and the equity line. If the
curves lie below the equity line, stunting would be more con-
centrated among people in the upper socioeconomic strata,
and the value of concentration indices would be positive. More-
over, a value of 0 (zero) signifies perfect equality, i.e., there is no
socioeconomic related inequity for child stunting.

The relationship between the factors and the wealth related
inequality in stunting was done to identify the determinants of
inequality in stunting by using multilevel linear regression mod-
els using the stata command regress.

Three different models were fit: Model 1 was fit for child
and maternal characteristics, model 2 for context variables, and
model 3 is the final model fit only for variables that have shown
association with the inequality at 20% level of significance.

Yijk=BOj K+ BLjK (XL)iJK+EQJK cvereereereererieeee et
level 1 model

Level 2 model

B0j k= 00k + BO1k (X2)ijk + a Ojk
B1j k= 10k + B11k(X2 )ijk + aljk
Level 3 model

00k = a000 +y00k

B01k = a010 + y01k

B10k = a010 + y01k

B1l1lk = a110 +yl1k

Where Yijk indicates that level of wealth related inequality in
stunting of child i in a household j and community k, X1 vectors
of child and maternal characteristics and X2 is context variables.
While B is a vector of regression coefficients and yo and y1 are
mean zero random variables.

Multivariate decomposition

A multivariate decomposition (Blinder—Oaxaca decomposi-
tion) analysis was used to decompose the urban-rural disparity
in stunting. The decomposition technique separates the contri-
bution of characteristics of respondents and their environment
as well as characteristics of children, endowment effect, in one
hand and the contribution of response to behavior, coefficient
effect, on the other. The Blinder—Oaxaca decomposition is a sta-
tistical method that explains the difference in the means of a
dependent variable between two groups by decomposing the
gap into a part is due to differences in the mean values of the
independent variable within the groups, on the one hand, and
group differences in the effects of the independent variable, on
the other hand [34]. The methodology employed in this study
allows us to decompose rural-urban differences in child stunt-
ing into covariate and coefficients effect further enables us to
quantify the contribution of individual explanatory variables
to rural-urban differences via these effects. This technique de-
composes the gap in stunting between urban and rural into two
parts; a part that is due to difference in the distribution of the
determinants of stunting (covariates effect) between urban and
rural and due to the difference in the effect of these determi-
nants (coefficients effect) between urban and rural [34].

For example, if yi, our outcome variable, is affected by a sin-

gle variable, x, and we have two groups, urban and rural, then
stunting for the rural and urban children are given by Egs. (1)
and (2) respectively.

Yurban =Burban xi +eurban if a child belongs to an urban
household (1)

Yrural =Brural xi +erural if a child belongs to rural household

(2)

Thus the urban-rural gap in the mean stunting (Yurban - Yru-
ral) is given as in Eq.(3)

Yurban -  Yrural

(3)

Where xurban and xrural are the explanatory variable at
their means for the urban and rural. The overall urban rural gap
could be decomposed into a gap that is attributable to differ-
ence in the level of the covariates, X’s, and a gap that is attribut-
able to difference in coefficients, B ‘s as in Egs. (4) and (5):

=Burbanxurban —  PBruralxrural

Yurban - Yrural= AxBrural-ABxurban (4)
Yurban -Yrural= AxBurban - ABxrural (5)

Where Ax = xurban - xrural and AR = Burban - Brural . The
decomposition equation could be re-written as in Eq. (6):

Yurban - Yrural =Ax Brural + ABxrural
=E+C (6)

Where the overall urban-rural gap in child stunting is com-
prised of the gap in endowment (E) and the gap between coef-
ficients (C). First the index of the dependent variable was pro-
duced using the rifireg stata command using wealth index as a
ranking variable. Then decomposition can be done by using the
stata command oaxaca_rif and normalize Child stunting charac-
teristic in to three groups (child related characteristics, mater-
nal related characteristics and context variables).

Results
Background characteristics

A total of 9588 weighted cases of under five children were
utilized for the present analysis, 1048 from urban and 8540
from rural areas of Ethiopia. More than half, 54.2% in urban
and 58.6% in rural areas were children of at least 24 months
of age. The proportion of male children in both urban and rural
areas were a little higher than female children and a quarter
of the births were small sized at birth (25.9%), 19.2% in urban
and 26.8% in rural. While births of higher order (6 or more) are
common in rural areas (29.1% in rural versus 9.9% in urban),
first births are more common in urban than rural areas (31.8%
against 16.6%).Similarly, births of order 2-3 are more prevalent
in urban areas (42.5%) than rural areas (29.4%); but, birth or-
ders of 4-5 are more prevalent in rural areas (24.9%) than urban
areas (15.9). The majority of urban children (79.9%) were born
in a health facility whereas 78.3% of the rural children were de-
livered at home.

The proportion of estimated size of children at birth in rural
areas for about a quarter of them was smaller sizes (26.8%) in
urban areas the proportion was one in five (19.2%) (Table 1).

Maternal characteristics are also summarized and the result
is shown in the table below. A total of 6972 mothers, 869 in
urban and 6103 in rural areas, were included in the analysis.
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Teenage mothers prevailed in rural areas with a very high mag-
nitude (66.4%) than urban areas (45.0%). In rural areas, more
than two-third (68.9%) of the mothers had no formal schooling
and mothers having a secondary and above level of education
were very limited (3.5%). Contrarily, in urban areas, a quarter of
the mothers had no formal schooling (24.0%) and two in five of
them had an above primary level of educational achievement
(42.6%). Three quarter of the women in rural areas (74.7%)
were not engaged in paid work whereas about half of the wom-
en of urban areas (48.1%) were working at the time of the sur-
vey (Table 2).

‘/Table 1: Percent distribution of child related characteristics by \‘

\\place of residence, EDHS 2016. /
Variables and Place of residence
categories Urban (n=1048) | Rural (n=8540) | Total (n=9588)
Child age in months
<6 12.02 11.23 11.32
6-11 13.05 10.41 10.7
12-23 20.74 19.78 19.88
24-59 54.19 58.58 58.1
Child's sex
Male 51.88 50.93 51.03
Female 48.12 49.07 48.97
Size of baby at birth
Otherwise 80.85 73.23 74.06
Small 19.15 26.77 25.94
Birth order
First 31.77 16.63 18.29
2-3 42.47 29.38 30.81
4-5 15.86 24.89 23.9
6 and above 9.90 29.09 26.99
Place of delivery
Home 20.06 78.33 71.96
Health Facility 79.94 21.67 28.04

In urban areas, the proportions of mothers of age 25-34 were
62.9% having a wider percentage point difference with that of
rural area (49.4%). Again, in urban areas the share of Christian
religion was 76.6% and about a quarter of the mothers (23.0%)
were Muslim. The share of Muslim religion was much higher
in rural area (39.4%) and shrank the share of Christian religion
(58.3%) than the urban counterpart. As for partner’s education,
more than half (52.8%) of the partners of urban women had
an above primary level of education while 51.1% of partners
of women of rural areas had no formal schooling. Underweight
was common among rural women (21.1%) than urban women
(10.1%). Contrarily, overweight and obesity was a characteristic
of urban women (19.8% overweight and 6.6% obese) than rural
women (3.4% and 0.5%) (Table 2 & Table 3).

A total of 6879 households were interviewed for the under
five children survey, 857 in urban and 6022 in rural areas. A
quarter of the households in urban areas were female headed
(25.4%) and 12.5% of the rural households were headed by
women. An almost equal proportion of households were inter-
viewed in the each of the wealth categories by residence.

The largest urban household shares were from Amhara
(23.4%), Oromia (21.3%) and SNNP (15.2%) and Addis Ababa
(20.2%). On the other hand, Oromia contributed the largest
share of households in the rural area (43.8%) followed by SNNP
(22.1%) and Amhara (21.8%) (Table 3).

‘ Table 2: Percent distribution of maternal characteristics by ‘

\\place of residence, EDHS 2016. /
Variables and Place of residence
categories Urban (n=869) | Rural (n=6103) | Total (n=6972)
Age at first birth
20+ 55.05 33.6 36.27
<20 44.95 66.4 63.73
Maternal education
No education 24 68.88 63.29
Primary 33.46 27.63 28.35
Secondary+ 42.55 3.49 8.36
Current age of mother
15-24 18.67 24.23 23.53
25-34 62.91 49.42 51.1
35+ 18.42 26.35 25.36
Current work status
No 51.88 74.69 71.85
Yes 48.12 25.31 28.15
Religion
Christian 76.61 58.31 60.59
Muslim 23.04 39.38 37.34
Others 0.34 2.31 2.06
BMI of Mothers” n=859 n=6043 n=6901
Underweight 10.1 21.14 19.77
Normal 63.49 74.97 73.54
Overweight 19.81 3.42 5.46
Obese 6.60 0.47 1.23
Partner’s education” n=785 n=5722 n=6507
No education 16.96 51.06 46.94
Primary 30.26 40.59 39.35
Secondary 25.90 6.30 8.67
Tertiary 26.88 2.05 5.05

* These characteristics have missing observations
Differentials of stunting

Prevalence of stunting across selected child characteristics
by place of residence is shown in the table below. The preva-
lence of stunting showed a progressive increase across the age
of the child in both areas. Sex of the baby did not show differ-
ences on stunting in both urban and rural areas, that is, a sig-
nificant difference was not observed between the sexes within
the two residences. Small size births in urban areas exhibited a
higher rate of stunting (33.4%) than otherwise (21.8%). In rural
areas, though the magnitude of stunting is higher than urban
areas, the risk difference in stunting between small sized births
(43.9%) and non-small sized births (37.3%) is very small. The
prevalence of stunting among home delivered babies in both ar-
eas is nearly the same, 37.0% in urban and 40.5% in rural. How-
ever, health facility delivery had a differential impact on stunt-
ing in urban areas (20.7%) and rural areas (34.8%). The analysis
also revealed that birth order had no observable influence over
stunting in rural areas; but, in urban areas, higher birth ordered
children were highly affected by stunting as shown by the jump
in the prevalence from around 20% for smaller birth orders to
30% among higher ordered births (Table 4).

Children born to teenage mothers have a tendency of being
stunted. The contrast in prevalence of stunting between teen-
age mothers and non-teenage mothers in urban areas is higher
(27.1% versus 21.6%) as opposed to their rural counterparts
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KTabIe 3: Percent distribution of household characteristics by \‘

\\place of residence, EDHS 2016. j
Variables and Place of residence
categories Urban (n=857) | Rural (n=6022) | Total (n=6879)
Sex of the household head
Female 25.44 12.5 14.12
Male 74.56 87.5 85.88
Region
Tigray 10.66 6.69 7.19
Afar 1.29 0.8 0.86
Ambhara 23.42 21.75 21.96
Oromia 21.28 43.77 40.97
Somali 4.28 3.27 3.39
Benishangul Gumuz 0.68 1.09 1.04
SNNPR 15.19 22.08 21.22
Gambela 0.83 0.17 0.25
Harari 0.64 0.15 0.21
Addis Ababa 20.17 NA 2.51
Dire Dawa 1.57 0.23 0.39
Household wealth
Poorest 22.02 20.58 20.76
Poor 19.77 22.03 21.75
Middle 23.48 20.71 21.06
Richer 19.76 19.02 19.11
Richest 14.97 17.66 17.32

NA= Not Applicable.

KTabIe 4: Prevalence of stunting by child characteristics disag- \
\\gregated by place of residence, EDHS 2016. j
Residence
Characteristics and categories
Urban (n=1048) | Rural (n=8540)

Child age in months

<6 0.079 0.141

11-Jun 0.092 0.171

23-Dec 0.268 0.413

24-59 0.293 0.470
Child's sex

Male 0.259 0.407

Female 0.220 0.376
Size of baby at birth

Otherwise 0.218 0.373

Small 0.334 0.439
Birth order

First 0.225 0.378

2-3 0.206 0.382

4-5 0.311 0.404

6+ 0.319 0.400
Place of delivery

At Home 0.370 0.405

Health Facility 0.207 0.348

Prevalence 0.260 0.410

(40.1% versus 37.4%). Maternal education greatly benefited
their children in that the likelihood of being stunted reduces
with the level of maternal education in both areas. Partner’s
education has also shown a positive influence on the likelihood
of stunting as shown in the progressive decline of the rate of
stunting with the increase in the level of education. Under-
weight mothers have a tendency of bearing stunted children
while overweight and obese mothers have a reduced likelihood
of having a stunted child (Table 5).

Sex of the household head does not seem to have a sizeable
influence over the likelihood of stunting in both residences.
The progressive decline in the prevalence of stunting with an
advance in household wealth in both urban and rural areas is
an indication of the presence of inequality in stunting in both
areas. In Somali region, the prevalence of stunting is nearly
the same over residences (25.5% in urban and 27.7% in rural).
In Dire Dawa, the magnitude in rural areas is nearly double as
compared to the level in urban area (51.5% versus 25.9%). In
urban areas, the magnitude of stunting is the highest in urban
areas of Amhara region (38.3%) and the least in urban Oromia
(11.5%). In rural areas, the least prevalence is observed in So-
mali region and the maximum in Dire Dawa (Table 6).

g

Table 5: Prevalence of stunting by maternal characteristics dis- \‘

\\aggregated by place of residence. J
Variables and categories Residence
Urban (n=1048) Rural (n=8540)

Age at first birth

20+ 0.216 0.374

<20 0.271 0.401
Maternal education

No education 0.330 0.410

Primary 0.252 0.364

Secondary+ 0.162 0.253
Current age of mother

15-24 0.256 0.362

25-34 0.228 0.394

35+ 0.255 0.418
Current work status

No 0.239 0.384

Yes 0.241 0.416
Religion

Christian 0.216 0.391

Muslim 0.274 0.391

Others 0.375 0.445
BMI of Mothers”

Underweight 0.364 0.413

Normal 0.260 0.389

Overweight 0.145 0.309

Obese 0.148 0.250
Partner’s education”

No education 0.361 0.418

Primary 0.263 0.369

Secondary 0.213 0.334

Tertiary 0.144 0.283

Prevalence 0.260 0.410
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4 Table 6: Prevalence of stunting by household characteristics dis- \

aggregated by place of residence, EDHS 2016.

/
Variables and categories Residence
Urban (n=1048) Rural (n=8540)
Sex of the household head
Female 0.256 0.383
Male 0.233 0.394
Region
Tigray 0.338 0.409
Afar 0.360 0.446
Amhara 0.383 0.476
Oromia 0.115 0.371
Somali 0.255 0.277
Benishangul Gumuz 0.333 0.447
SNNPR 0.329 0.39
Gambela 0.203 0.28
Harari 0.215 0.365
Addis Ababa 0.146 NA
Dire Dawa 0.259 0.515
Household wealth
Poorest 0.456 0.406
Poor 0.342 0.436
Middle 0.316 0.375
Richer 0.312 0.337
Richest 0.217 0.297
Prevalence 0.260 0.410

NA= Not Applicable.

Determinants of inequality in stunting

The determinants of wealth related inequality in stunt-
ing were identified using a multilevel linear regression model.
Three different models were fit: model 1 was fit for child and
maternal characteristics, model 2 for context variables, and
model 3 is the final model fit only for variables that have shown
association with the inequality at 20% level of significance. The
result is displayed in the table shown under (Table 7).

After controlling the influence of level one characteristics,
the pro-poor inequality was found to be wider in among ur-
ban children (f=-0.164) as opposed to rural children. The pro-
poor inequality in stunting is higher among older infants (6-11
months) and children of age above 1 year as opposed to young
infants g infants (<6 month) as evidenced by the negative sig-
nificant coefficient (Model 3-Table 7).

The pro-poor wealth related inequality in stunting is visibly
seen among children born to older women than younger moth-
ers (B=-0.101). Moreover, children born to educated women
(secondary and above) were severely affected by the inequality
in stunting than children of uneducated women (B=-0.221). It
has also been confirmed that maternal education also played
a role in widening the gap in prevalence of stunting between
urban and rural areas (Table 8 & Model 3-Table 7).

The Intra Class Correlation (ICC) report (Table 8) one intra
class correlation for this three- level mixed model. The level
on first model intra class correlation, correlation between
child characteristics and maternal characteristics. There is no a
strong correlation between child characteristics and maternal
characteristics included in the model.

Inequality in stunting

As is shown in the graph below (Panel A), the absolute in-
equality in stunting is a negative quantity indicating a pro-poor
inequality. That is child stunting is more concentrated among
the poor socioeconomic groups. The wealth related inequal-
ity in stunting is the worst among births to mothers having a
secondary and above level of education (Panel C). In addition,
analysis of inequality showed that the gap in the level of stunt-
ing between affluent households and the poor is much wider
in urban areas than rural households (Panel B). Addis Ababa is
hard hit by the wealth related absolute inequality in stunting.
However, the inequality is absent in three regions, that is, Afar,
Somali, and Gambela (Panel D) (Figure 1).
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Figure 1: Inequality in stunting plots-(A) Erreygers index, (B) Cl Plot
by place of residence, (C) CI Plot by maternal education, (D) CI Plot
\by region. )

[ Table 7: Multivariate decomposition analysis result for gap in \
prevalence of stunting between rural and urban children, EDHS

2016. )
N %
95% conf. Interval
Contribution Value | P-Value %
LL UL
Endowment 11.3 0.000 5.5 17.1 82.8
Coefficient 2.4 0.500 -4.5 9.2 17.2
Difference in prevalence of
stunting (Rural-Urban) 13.7 0.000 9.9 17.5 100.0

Cl: Confidence Interval; LL: Lower Limit; UL: Upper Limit.

Decomposition analysis

The urban rural gap in the prevalence of stunting (13.7%)
is decomposed into endowment and coefficient effects. The
result of the decomposition analysis is displayed in the table
below. The multivariate decomposition analysis revealed that a
significant proportion of the gap in stunting (11.3%) is explained
by compositional effects (82.8%). Differential effects of charac-
teristics in urban and rural areas accounted 17.2%, that is, a 2.4
percentage point difference. As the decomposition result for
the coefficient effects is not significant, only the result for en-
dowment effects are displayed (Table 9).

According to the detailed decomposition displayed in the
table below, compositional differences in child and maternal
characteristics accounted for 13.6% and 36.7% of the gap in the
prevalence of stunting between rural and urban children, respec-
tively. Differences in educational achievement of rural and ur-
ban women was the prime maternal related characteristics that
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‘ Table 8: Detailed multivariate decomposition of stunting-en-\‘
\\dowment Effect, EDHS 2016.

contributed to 26.7% of the gap in stunting. Trailing behind ma-
ternal education, differences in partner’s education (7.1%) and

_/ BMI of mothers (6.3%) also contributed to the gap in prevalence
Variables and P-Value 95% Cl of stunting the two areas. Child age composition (7.9%) and dif-
categories Coef. m uL % ferences in the birth order of urban rural children (3.7%) are the
Child related character- e child relate-d characteristics that wogld r-esult in the re?duction
istics of the gap in the prevalence of stunting in the two residences.
Child age (in months) 79 Contrarily, if the religious composition of women of rural
<6 0.076 | 0000 | 0.053 | 0.0%9 0.555 area were to be similar to that of women of urban area, the
11-Jun 0434 | 0000 | 0294 | 0574 | 3.171 gap in prevalence of stunting would increase benefiting rural
23-Dec -0.155 | 0.000 | -0.194 | -0.116 | -1.133 children (note the percent contribution to the gap is -4.7%).
24-59 0.727 | 0.000 | 0.611 | 0.843 5.316 Similarly, facility delivery, however small the contribution
Birth order 3.7 (-1.6%), would widen the gap in stunting. On the other hand,
First 0219 | 0495 | -0.409 | 0.846 1.597 the analysis suggested that equalizing the wealth distribution
23 0.007 | 0966 | -0.338 | 032396 | -0.0529 | Of rural households to that of urban households alone would
45 0024 | 0844 | 0262 | 0214 0175 be expected to reduce the rural-urban gap in the prevalence of
o+ 0322 | 0349 | 0352 | 0995 2351 .stuntlng by abput 32%. Generally, it has .be.en observed that it
- is not only child and maternal characteristics but also context
Female children -0.055 | 0.003 | -0.091 = -0.019 | -0.402 . ) . .
variables contributed to the gap in the prevalence of stunting
Small size births 0.536 | 0.000 | 0320 | 0.752 3.918 in the two areas.
Facility delivery -0.216 | 0.841 | -2.324 | 1892 | -1578
Maternal character- 367 Discussion
femies — The study demonstrated explaining urban-rural disparity in
Age at first birth 0.041 | 0.906 | -0.647 | 0.729 0.302 . . .
prevalence of stunting and wealth related inequality among
Maternal education 267 children under 5 years of age in Ethiopia based on nationally
None 1.535 | 0.066 | -0.104 | 3.173 | 11218 | yepresentative data of the year 2016. Consequently, Descrip-
Primary -0.191 | 0.140 | -0444 | 0062 | -1.395 tive statistics, concentration index, multilevel linear regression
Secondary+ 2305 | 0.055 | -0.046  4.657 | 16.855 model and multivariate decomposition data analyses were em-
Maternal age 1.0 ployed. The results of the study shows that rural households
15-24 0.148 | 0086 | -0.021 | 0316 1.079 have lower access to place of delivery than urban households
2534 0118 | 0326 |-0.117 | 0352 0.859 and child born in rural household have lower size at birth than
354 0132 | 0212 | 0339 | 0075 -0.964 urban children. Rural mothers are less educated, less an em-
Religion of the mother e ployed, h.ave- lower access to satisfactory samtajugn and im-
— proved drinking water than urban households. This is also sup-
Christian 0.110 | 0795 | -0.722 | 0.943 0.808 .
ported by several studies that have reported large urban and
Muslim 0853 | 0027 | -1608 | -0.098 | -6.23/ rural differences in socioeconomic conditions [24,30]. The re-
Others 0102 | 0174 | -0.045 | 0248 | 0.743 sults of the study also show that in rural areas there are very
BMI of the mother 6.3 high magnitudes of teenagers mothers than urban areas. The
Underweight 0.120 | 0.721 | -0.539 | 0.780 0.880 study shows that underweight was common among rural wom-
Normal 0.074 | 0.781 | -0.451 | 0.600 0.544 en than urban. Nearly half of the rural households were in the
Overweight 0901 = 0.124 | -0.247 | 2.049 | 6588 poorest and poorer wealth quintiles.
Obese 0233 | 0607 | -1124 | 0.657 | -1.707 This study found that age of the child significantly affected
Partner’s education 71 the child’s stunting status that is risk of stunting increased along
None 0711 | 0224 | -0435 | 1858 5.2 with increase in the age of a child in both areas. Recent studies
Primary -0.117 | 0532 | -0.484 | 0.250 | -0.856 were reported similar finding in Bangladesh [18], Madagascar
Secondary -0.374 | 0435 | -1.314 | 0.565 -2.736 [22] and Malawi [19].
Tertiary 0736 | 0440 | -1.162 | 2674 5529 It could be due to the inappropriate and late introduction
Context variables 319 of low nutritional quality supplementary food [5], and a large
Household wealth 319 portion of guardian in rural areas are ignoring to meet their
Poorest 0.624 | 0.023 | 0.087 | 1.160 4.559 children’s optimal food requirements as the age of the child in-
Poor 0.913 0.007 0.249 1.578 6.678 creases [8].
Middle -0.063 | 0.839 | -0.665 | 0.540 | -0.458 . . . .
- It could be due to the inappropriate and late introduction
Richer -0.395 | 0.094 | -0.857 = 0.067 | -2.885 o .
of low nutritional quality supplementary food [5], and a large
Richest 3.280 | 0118 | -0.834 | 7.395 | 23981 | ,51tion of guardian in rural areas are ignoring to meet their
children’s optimal food requirements as the age of the child in-
creases [8]. It could be due to the inappropriate and late intro-
duction of low nutritional quality supplementary food [5], and
a large portion of guardian in rural areas are ignoring to meet
their children’s optimal food requirements as the age of the
child increases [8].
Health facility delivery had a differential impact on stunting
www.jcimcr.org Page 8



l

CTabIe 9: Multilevel linear regression model for wealth related inequality in stunting, EDHS 2016.

Variables and categories Model 1 Model 2 Model 3
Coef. P-value Coef. P-value Coef. St.Err. P-value Sig
Child age (<6 [ref])
6-11 -0.155 0.001 -0.149 0.043 0.001 oHk
12-23 -0.171 0.000 -0.17 0.045 0.000 oxk
24-59 -0.165 0.000 -0.17 0.043 0.000 oxk
Female child 0.019 0.402
Birth order (1% [ref])
2-3 0.013 0.718 -0.001 0.035 0.987
4-5 0.101 0.025 0.066 0.045 0.143
6+ 0.108 0.025 0.058 0.048 0.228
Maternal education (None[ref])
Primary -0.079 0.01 -0.04 0.031 0.191
Secondary + -0.34 0.000 -0.221 0.055 0.000 oHk
Religion of the mother 0.000
Muslim -0.007 0.822
Others -0.02 0.852
Working mother -0.029 0.283
Maternal age (15-24 ref])
25-34 -0.094 0.008 -0.057 0.035 0.11
35+ -0.156 0.001 -0.101 0.05 0.042 *x
Urban -0.169 0.019 -0.164 0.072 0.022 *x
Women education -0.269 0.064 -0.036 0.149 0.809
Well-off households -0.127 0.104 -0.111 0.078 0.158

N

Table 10: Intra class correlation coefficients test.

ICC
0.048

Std.Err.
0.026

95% Conf.Interval
0.017 ‘ 0.132

Level

Clusters

in urban and rural. The study found increased risk of stunting
in children under 5 years of teenage mothers suggesting an in-
creased risk of child stunting with young maternal age in both
urban and rural areas. Child born from teenage mothers are
more likely to be of low birth weight with the risk of associ-
ated long term effects. Children of teenage mothers compared
to those of adult mothers were at least three times more likely
to be stunted [39]. This study identified Maternal education
greatly benefited their children in that the likelihood of being
stunted reduces with the level of maternal education in both ar-
eas. The child stunting was found to be inversely related to the
mother’s level of education. Compared with a child with higher
maternal education, a child with lower maternal education has
more risk of being in a worse stunting. Children whose mothers
have higher education were less likely to be stunted as com-
pared with children whose mother had lower or no education.
As educated mothers have better knowledge of child health and
nutrition, they are more conscious of their child’s health and
look after their children better. This is supported with reports
of previous finding from Ethiopia [17,8], India [26] and Sirlanka
[14].

This finding shows the importance of the education of girls
as alternative strategy to beat the burden of child stunting. Not
only maternal education but also father’s education has signif-
icant impact on child stunting, and children whose father at-
tended formal education had less chance of being stunting in
both urban and rural areas.

Fathers with formal education know better about proper
child feeding and hygiene practices, which contribute positively
to preventing child stunting.

The study also found maternal BMI has significant influence
over the likelihood of stunting, compared to a child born from
a normal or obese mother, a child from a thin mother is more
likely to have a worse stunting in both urban and rural areas.
As Maternal BMI is influenced by maternal nutrition, in order
to improve child growth, proper nutrition is essential for the
mothers during the prenatal and postnatal period. Healthier
mothers have less risk of having stunting children [23]. This is
also supported by the study conducted in Ethiopia [8] and Co-
lombia school children [1].

Sex of the household head does not seem to have a sizeable
influence over the likelihood of stunting in both residences. The
study indicates that household wealth has significant influence
on child stunting. Children from the poorest households are
more likely to be stunted than those from middle, richer, and
richest households both urban and rural areas.

The progressive decline in the prevalence of stunting with
an advance in household wealth in both urban and rural ar-
eas is an indication of the presence of inequality in stunting in
both areas. This study also found that region of residence has
a significant influence on child stunting. Amhara, Benishangul-
Gumuz, Affar, and Dire Dawa are most highly affected by child
stunting (41-46%). A child living in Tigray has a higher risk of
child stunting compared to a child in Addis Ababa, Oromia, So-
mali, SNNP and Gambella. Region of residence did not show a
differential impact on stunting in both urban and rural areas,
that is, a significant difference was not observed between the
regions within the two residences.

There was a significant difference in the proportion of stunt-
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ed children across the five socioeconomic categories. The in-
equality was pro-poor socioeconomic inequality, such that the
lower socioeconomic groups were more likely to be stunted and
carry a higher burden of the problem than the higher socioeco-
nomic groups. The findings were consistent with the reports
of previous studies done in similar settings, Studies that were
done in Ethiopia [17], in India [26], and Iran [15] also reported a
pro-poor socioeconomic inequality in stunting among under-5
children. Generally, stunting is pro-poor condition particularly in
developing countries [20]. They suggested that socioeconomic
inequality has significant negative impact on child stunting. The
wealth related inequality in stunting is the worst among births
to mothers having a secondary and above level of education.

The study found that socioeconomic inequality in stunting
in terms of the area of residence urban children in the lowest
socioeconomic groups were suffering from greater burden of
stunting compared to the rural ones, that is the gap in the level
of stunting between affluent households and the poor is much
wider in urban areas than rural households. The results of this
study have revealed that socioeconomic inequality in stunting
varied across the regions of Ethiopia.

The inequality is absent in three regions, that is, Afar, Somali,
and Gambela. Addis Ababa is hard hit by the wealth related ab-
solute inequality in stunting.

The results of the decomposition analysis shows that urban
rural gap in the prevalence of stunting (13.7%) is decomposed
into endowment and coefficient effects. The multivariate de-
composition analysis revealed that a significant proportion of
the gap in stunting (11.3%) is explained by compositional effects
(82.8%). Differential effects of characteristics in urban and rural
areas accounted 17.2%, that is, a 2.4 percentage point differ-
ence.

That is differences in observed characteristics (or endow-
ments) explain about 82.8% of the difference in children’s stunt-
ing gaps between rural and urban areas and difference in the ef-
fect of the coefficients (coefficients effect) explain about 17.2%
of the gaps, of which 36.7% maternal characteristics, 31.7%
household characteristics and 13.6% child characteristics which
is done by normalization of characteristics into three groups
(Maternal, household and child characteristics).

This is consistent with the reports of previous studies in Ban-
gladesh and Nepal [30], in Ethiopia [31] and in Egypt, Jordan
and Yemen [24].

The detailed decomposition result shows that the rural-
urban gap is mostly explained by wealth differences 31.9%.
Moreover, differences in maternal education 26.7% and Part-
ner’s education 7.1%, Child age 7.9%, Birth order and BMI of the
mother 6.3% also have strong influences on this divide. Other
determinants including mother’s age, Religion of the mother,
birth order, Sex of the household head, and Age at first birth
had minimal or no contribution to the inequality in stunting
prevalence. The quantification of the contribution of individual
socio-economic determinants to rural urban disparities can be
used to assess the returns to different types of interventions.

Rural-urban gaps largely accounted for by differing levels of
covariates, suggesting that bridging rural-urban inequality in
stunting a matter of equalizing endowments of the determi-
nants of nutrition. Our results also suggest that much of this can
be achieved by focusing on wealth index, maternal education,
child age and spouse’s education.

The multilevel linear regression model result shows that age
of child in month, maternal education, maternal age and place
of residence were significantly associated to wealth related pro-
poor inequality in stunting in Ethiopia.

Finding from this study are consistent with previous studies
conducted in Nigeria [2], Indonesia [10] and Bangladesh [13].
The findings of this study further show that Among the first lev-
el variables age of child and the mother and maternal education
were found to have a contribution to the wealth related pro-
poor inequality in stunting. From among the context variables it
is only place of residence that predicted the inequality in stunt-
ing. Pro poor child inequality in stunting was found to be wider
in among urban children than rural children. The risk of inequal-
ity in stunting is higher among older infants (6-11 months) and
children of age above 1 year as opposed to young infants (<6
month). Wealth related inequality in child stunting was more
explained by child born to older women than younger mothers.
Children born to educated women secondary and above were
severely affected by the inequality in stunting than children of
uneducated women.

Conclusion

The methodology employed in this paper allows us to de-
termine level of inequality in stunting and its determinants and
also decompose rural-urban differences in child stunting into
covariate and coefficient effects and further enables us to quan-
tify the contribution of individual explanatory variables (socio-
economic characteristics) to rural-urban differences.

The findings from this study confirm the existence of so-
cioeconomic inequality in stunting in Ethiopia. Findings of this
study suggest that child stunting was mainly concentrate among
the poor socioeconomic groups. The study found a significant
pro- poor socioeconomic inequality in stunting among under
five children in Ethiopia, with an 18% stunting gap between the
richest and the poorest socioeconomic groups. Maternal educa-
tion status, age of child in months and mother’s age at first birth
were significantly associated factors to the inequality in stunt-
ing between the richest and the poorest socioeconomic groups.

The decomposition of rural-urban differences into covariate
and coefficient effects shows that the covariate effect is domi-
nant. A core set of determinants wealth index (which incorpo-
rates ownership of assets and access to sanitation and drinking
water), maternal education and spouse’s education accounts
for a very large proportion of the covariate effects. This suggests
that there are no fundamental differences in the socioeconomic
determinants of child stunting in rural and urban areas. Rural
urban disparities in child stunting are primarily attributable to
the difference in levels of critical determinants. Our analysis
suggests that public health interventions aimed at overcoming
rural-urban disparities in child stunting need to focus principally
on bridging gaps in socioeconomic endowments and improv-
ing the quality of rural infrastructure. Stunting disproportion-
ately affected the rural and the poorest socioeconomic groups
in Ethiopia.

Accordingly, intervention measures that entail redistribution
of wealth, and improving access to healthcare, clean water and
sanitation in rural areas would be effective to reduce the urban
rural inequalities in child stunting. Further research is needed in
this area. This paper provides the foundation for policymakers to
facilitate and support multi sectoral approaches in tackling stunt-
ing and achieving equity oriented universal health coverage.
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Recommendations

In order to formulate policies to control the child stunting in
Ethiopia, it is important not only to understand the incidence of
stunting among the children, but also how it differs with geo-
graphical categories, demographic and socioeconomic charac-
teristics. In response to this challenge, this study suggests the
following possible solutions to reduce child stunting more in
Ethiopia.

o Policies that promote parental education, maternal and
child care, facilities like source of drinking water and sani-
tation should be promoted.

o Any intervention by governmental and non-governmental
organizations that aim at improving under-five children
nutritional status should consider the economic classifi-
cation of the society and geographical categories inde-
pendently so as to avert under-coverage of the areas that
deserve it.

o Further studies, should be conducted to identify other
determinants and level of inequality in stunting among
under-five children to make the declining fast enough.
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