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Abstract 

Background: Majority of this world is concerned by malnutrition. Ethiopia is one of the Sub Saharan 

Africancountries known by poverty, childhood diseases, high mortality and poor infrastructures and 

technology. The study aimed to examine differences within individuals and between clusters in nutritional 

status of under-five children and to identify socioeconomic factors using adequate nutrition of children in 

Ethiopia. 

Method: Data was obtained from Ethiopian 2019 Mini Demographic and Health Survey surveyed by 

Ethiopian Public Health Institute. A weighted sub- sample of 8768 under-five children was drawn from 

the dataset. Spatial statistics was used to analysis spatial variations of malnutrition of children in clusters 

of regional areas of Ethiopia. Multilevel modeling was used to look at demographic, socioeconomic 

factors at individuals and clusters levels.  

Result: At national level the proportion of stunting, underweight and wasting among under-five children 

were 39.5 percent, 29.8 percent and 15.4 percent respectively. The Global Moran Index’s value for 
children malnutrition result in Ethiopia was (for stunting I = 0.204, P-value =<0.0001, for underweight I = 

0.195, P-value = < 0.0001 and for wasting I = 0.152, P-value=<0.0001). Spatial variability of malnutrition 

of under-five children across the clusters of Ethiopia observed. Result of heterogeneity between clusters 

obtained was 𝑋2 = 147.25, 𝑋2 = 211.43 𝑎𝑛𝑑 𝑋2 = 201.43 respectively for stunting, underweight and 

wasting with P=< 0.0001 providing evidences of variation among regional clusters with respect to the 

status of nutrition of under-five children.Multilevel model result revealed that high differences of 

malnutritionin individual households and regional clusters in the under-five children in Ethiopia. 

Conclusion:The model showed that there were spatial variations in malnutrition among clusters in 

Ethiopia. Child age in month, breast feeding, family educational level, wealth index, place of residence, 

media access and region were highly significantly associated with childhood malnutrition. Inclusion of 

explanatory variables in multilevel model has shown that a significant impact on variation in malnutrition 

among individual households and regional clusters. Accessible resources, promoting education,use media 

to expand activities regarding nutritional and health services and through health workers and health 

institutions in Ethiopia is significant. 
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Background 

Malnutrition is allied with the images of starving 

children who are suffering from severe acute 

malnutrition with their bellies bloated and their 

arms and legs pain fully boney.It can indeed 

refer to short-term acute malnutrition. But 

further malnutrition is chronic and lifelong, a 

highly preventable condition that begins in early 

childhood and continues into old age, divesting 

one generation and passing the miserable legacy 

on to the next. Malnutrition is a significant 

influence for maternal and child health and is the 

outcome of deficient of diet, poor care and 

infection diseases [1, 2]. 

According to World Health Organization 

(WHO) malnutrition indicated in three 

categories named as stunting, wasting and 

underweight considered by height for age, 

weight for age and weight for age indexed 

respectively [3] 

Most under nutrition begins during pregnancy 

referred to as intrauterine growth retardation and 

the first two years of life, leading to higher 

infant mortality, stunting, low birth weight, and 

premature delivery. Each of indicatorsmeasures 

somewhat different aspects of nutritional status. 

Note that higher values of a z score indicates 

better nutritional status and vice versa. 

Therefore, a decrease of z-scores indicates an 

increase in malnutrition [4]. 

Ethiopia has known shows potential progress in 

dropping levels of malnutrition over two past 

decades. However, the baseline levels of 

malnutrition remain so high that the country still 

needs to continue substantial investment in 

nutrition. According to Ethiopian Demographic 

and Health Survey (DHS), there is a substantial 

variation of under-five children nutrition in 

Ethiopia. For instance, there is regional variation 

in the prevalence of stunting in children; the 

estimated prevalence of chronic malnutrition is 

above the national average in Affar regional 

administration (49 percent), Tigray regional 

administration (44 percent), SNNP of Ethiopia 

(44 percent) and Amhara regional administration 

(42 percent) compared with a national average 

of 40 percent. Under nutrition of childhood in 

Ethiopia was declining between 2000 and 2019 

years [5, 6]  

Variations in under-five malnutrition proportion 

is associated with individuals socio-economic 

factors because it determines the amount of 

resources such as food, good sanitation, and 

health care that are available to infants and 

neglected temporal and geographic gradients and 

other variations in risk, in order to generate 

hypothesis towards the cause of malnutrition. 

For example, the exposure to stunting is higher 

in rural areas, among children because of 

mothers in urban have more awareness than in 

rural [7, 8]. Educated mothers and fathers have 

better health-seeking behavior for childhood 

illness as compared to uneducated which can 

help prevent malnutrition [9, 10]. 
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Most of the countries in the world wide are 

affected by malnutrition. Stunting, underweight 

and wasting are reported to be serious problems 

affecting developing countries. In 2015, global 

data show that the prevalence of stunting, 

wasting and underweight were 37 percent, 8 

percent and 15 percent respectively. Stunting 

among children of Africa has decreased in 

percentage terms from 38.3 percent to 30.3 

percent over the same period, yet due to 

population highly growth, the real figure of 

stunted children has risen [1, 7]. The use of 

geospatial data shows that trends in malnutrition 

vary significantly within countries, with some 

areas experiencing increases and other areas 

declines. 

Ethiopia is a country considered under 

developing country and the poorest country from 

Sub Saharan Africa. In empirical methods it can 

be examined that disparities in malnutrition of 

under-five children. Also investigating to what 

point the differences spatial distribution of 

malnutrition is influenced by socioeconomic 

factors. Thus, describing variations of 

malnutrition among children is important for 

scaling-up interventions. Therefore, this study 

aimed to investigate the existence of individual 

and regional variations in nutritional status of 

children as well as identifying socioeconomic 

factors influences nutritional status of under-five 

children in Ethiopia. 

Methods  

All regional parts of the country included in the 

study survey. The investigators used Ethiopian 

Mini DHS data that is national representative of 

the country. Mini DHS is the survey carried out 

between main DHS surveys by five yearsusing 

multistage stratified sampling. Central Statistical 

Agency and Ethiopian public health institute 

were responsible. 8768 under five children were 

the subjects for analysis in this study because of 

the highest and long-lasting malnutrition-related 

risk associated with this age group.This sample 

size excludes all missing observations in both 

dependent and explanatory variables. 

Variables  

Response variable(s): Stunting (height for age), 

wasting (weight for height) and underweight 

(weight for age) were considered as dependent 

variables. These three indicators are 

standardized scores units used as references [3]. 

Explanatory variables: formal education for 

mothers and fathers, total number of living 

children, wealth index of households, marital 

status of mothers, child age, child sex, 

breastfeeding at time, visited by health workers 

during 12 months, residential type, region, 

availability of infrastructures like electricity, 

source of water, accessibility of media. 

Spatial Autocorrelation test 

Spatial statistics is the description and analysis 

of spatial variations in a given measurements of 
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interests, using spatially referenced data. Two 

common measures of spatial autocorrelations are 

Moran’s I and Gear’s C tests. The tests are used 

to show that amount of spatial distribution at all. 

Test for spatial autocorrelation are designed to 

count the point of clustering and to allow for 

statistical inference. The result of Moran’s I 

indicates that statistical significance of spatial 

autocorrelation in model [11]. 

Multilevel Modeling  

A multilevel logistic regression model also 

referred to as a hierarchal model, can account for 

lack of independence across levels of nested data 

(individuals within groups). 

Multilevel modeling relaxes this assumption and 

allows the effects of these variables to vary 

across groups. It tolerates also not only 

independent variables at any level of a 

hierarchical structure, but also at least one 

random effect above level one [12]. 

Multivariate Response Multilevel modeling 

Multivariate response multilevel models may 

possibly be necessary when one is interested in 

two or more outcomes measured on individuals 

within group. The researcher is interested in 

drawing conclusions about the degree to which 

the residual correlations depend on the 

individual and the group level; investigate 

specific effect of a covariate across two or more 

outcomes; and interest in conducting a single 

test of a joint effect of a covariate on two or 

more outcomes. 

Then the two-level model can be written as; 

𝐿𝑜𝑔 ( 𝜋𝑖𝑗1−𝜋𝑖𝑗) = 𝛽0 + 𝛽𝑖𝑋𝑖 + 𝑢𝑗                 (1) 

Where 𝑢𝑗  is the random effect at level-two. 

Equation (1) can be a standard logistic model 

without 𝑢𝑗 . 
Therefore,  𝐿𝑜𝑔 ( 𝜋𝑖𝑗1−𝜋𝑖𝑗) = 𝛽0𝑗 + 𝛽𝑖𝑋𝑖   (2)                                         

and𝛽0𝑗 = 𝛽0 + 𝑢𝑗                       (3) 

Comparing to equations (2) and (3), equation (1) 

is said to be combined model [12]. 

Result  

Result of Stata software showed that of the total 

8768 respondents 3441 (3.2%) stunted while 

5327 (60.8%) were normal and 2508 (28.6%) 

were underweight while 6260 (71.4%) were 

normal children. 

Similarly 1425 (16.3 percent) were wasted while 

7343 (83.7 percent) were normal children at the 

time of the survey. 

From 39.5 percent of stunted children, more than 

half percent were aged less than 20 months years 

and also highly wasted and underweight children 

observed in this age group. This is viewing that 

as the age of children increasing the malnutrition 

is falling. 

Mothers’ education exposed the effects on 

nutritional status. The results mothers with no 

formal education 40.9 percent had had stunted 
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children out of the given. Mothers’ with 

secondary and higher education whose children 

were stunted 36.9 percent and 35.2 percent 

respectively. Thus, the effect of education might 

diminish when analysis is done based on the 

status of malnutrition. 

The results revealed that the prevalence of 

stunting, wasting and underweight among the 

regions were variable with Tigray (48.1%), 

Amhara and Somali regions 46.6% having 

highest proportion, while the lowest proportion 

of stunted was observed in Addis Ababa and 

Dire Dawa (24.9% and 30.8%) respectively. 

Somali and Afar regions were where highest 

proportion of wasted of children (23.9% and 

21.3%) respectively while Addis Ababa and 

Harari were lowest proportion of wasted 

observed (6.8% and 9.4%) respectively. 

Likewise Somali and Afar confirmed that 

highest proportion of underweight (34.5% and 

34.1%) respectively. Households who lived in 

rural area had highest proportion of stunted 

under-five children (39.4%) while who lived in 

urban had lowest proportion of stunted under-

five children (35.7%). 

Also those lived in rural area with highest 

proportion of wasted and underweight of 

children from the total were (23.9 percent and 

37.1%) respectively while those lived in urban 

were 13.6 percent and 28.1 percent 

respectively.It is thought that exposure of media 

like radio, television and newspapers helps to 

improve health care and practiced of feeding. 

Accordingly, households who were not exposed 

to any kind of media (40.0%) were found with 

stunted children than those who were exposed 

(35.5%).Households who were not exposed to 

any kind of media (16.8% and 29.5%) were 

found with more wasted and underweight 

children than those exposed to media (13.1% 

and 23.4%) respectively.Some 42.5 percent of 

the households who had not been visited by 

health workers during last 12 months before the 

survey, while 37.1 percent of these who had 

been visited by health workers were have 

stunted under five-children. 

Wealth index also showed effects on status of 

malnutrition of under-five children. From 39.5 

percent of stunted children, 42.6 were poor, 38.8 

percent were middle level and 32.0 percent were 

rich of under-five children. From total of wasted 

children, 20.0 percent were poor, 12.3 percent 

were middle level and 13.2 percent were rich of 

under-five children. Also highest prevalence of 

underweight children observed in those failed 

under poor, middle and rich status of the 

societies (34.1%, 24.6% and 20.8%) 

respectively.  
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Table 1 Descriptive analysis on some selected variables of malnutrition among under-five children, n= 8768 

 

Variables 

Status of Stunting Status of Wasting Status of Underweight 

Stunt Normal 𝒙𝟐 

(P value) 

 Wasting Normal 𝒙𝟐 

(P value) 

Underweight Normal 𝒙𝟐 

(P value) Count (%) Count (%) Count (%) Count (%) Count (%) Count (%) 

Age of Children 

< 20 months 

21-40 months 

41-59 months 

 

1709(52.0%) 

907(33.3%) 

825(29.9%) 

 

1579(48.0%) 

1816(66.7%) 

1932(70.1%) 

 

364.245 

(.000) 

 

771(23.4%) 

295(10.8%) 

359(13.0%) 

 

2517(76.6%) 

2428(89.2%) 

2398(87.0%) 

 

204.241(.

000) 

 

1039(31.6%) 

827(30.0%) 

751(27.6%) 

 

2249(68.4%) 

1930 (70.0%) 

1972(72.4%) 

 

10.703(.0

05) 

Mothers education 

No education 

Primary 

Secondary  

Higher 

 

2230(40.9%) 

955(36.6%) 

117(36.9%) 

139(35.2%) 

 

3219(59.1%) 

1652(63.4%) 

200(63.1%) 

25664.8%) 

 

17.71(.00

1) 

 

925(17.0%) 

343(13.2%) 

44(13.9%) 

44(11.1%) 

 

4524(83.0%) 

2264(86.8%) 

273(86.1%) 

351(88.9%) 

 

26.397(.0

00) 

 

1754(32.2%) 

671(25.7%) 

107(27.1%) 

76(24.0%) 

 

3695(67.8%) 

1936(74.3%) 

288(72.9%) 

241(76.0%) 

 

41.991(.0

00) 

Fathers education 

No education 

Primary 

Secondary 

Higher 

 

1721(38.5%) 

1149(40.7%) 

256(40.1%) 

313(37.4%) 

 

2745(61.5%) 

1674(59.3%) 

385(59.9%) 

523(62.6%) 

 

48.205(.0

00) 

 

565(12.7% 

457(16.2%) 

165(19.7%) 

169(26.3 %) 

 

3901(87.3 %) 

2366(83.8%) 

671(80.3%) 

474(73.7%) 

 

97.406(.0

00) 

 

1189(26.6%) 

916(32.4%) 

279(33.4%) 

224(34.8%) 

 

3277(51.6%) 

1907(67.6%) 

557(66.6%) 

419(65.2%) 

 

43.936(.0

00) 

Region 

Tigray 

Afar 

Amhara 

Oromia 

Somali 

Benishangul 

SNNP 

Gambela 

Harar 

Addis Ababa 

Dire Dawa 

 

448(48.1%) 

314(38.2%) 

410(46.6%) 

502(36.8%) 

531(46.6%) 

240(33.2%) 

420(38.6%) 

191(34.6%) 

157(34.4%) 

99(24.9%) 

129(30.8%) 

 

483(51.9%) 

507(61.8%) 

470(53.4%) 

863(63.2%) 

609(53.4%) 

482(66.8%) 

667(61.4%) 

361(65.4%) 

299(65.6%) 

298(75.1%) 

288(69.1%) 

 

 

 

146.895(

0.00) 

 

 

144(15.5%) 

175(21.3%) 

130(14.8%) 

222(16.3%) 

172(23.9%) 

90(12.5%) 

175(16.1%) 

91(16.1%) 

43(9.4%) 

27(6.8%) 

56(13.4%) 

 

787(84.5%) 

646(78.7%) 

750(85.2%) 

1143(83.7%) 

868(76.1%) 

632(87.5%) 

912(83.9%) 

461(83.5%) 

413(90.6%) 

370(93.2%) 

361(86.6%) 

 

 

 

117.510(

0.000) 

 

273(29.3%) 

280(34.1%) 

255(29.0%) 

397(29.1%) 

393(34.5%) 

211(29.2%) 

313(28.8%) 

157(28.4%) 

123(27.0%) 

43(10.8%) 

63(15.1%) 

 

658(70.7%) 

541(65.9%) 

625(71.0%) 

968(70.9%) 

747(65.5%) 

511(70.8%) 

774(71.2%) 

395(71.6%) 

333(73.0%) 

354(89.2%) 

354 (84.9%) 

 

 

 

131.119(0

.000) 

Place of Residence          



7 

 

Urban 

Rural 

367(35.7%) 

2817(39.4%) 

1037(64.3%) 

4338 (60.6%) 

85.838(.0

00) 

220(13.6%) 

1710(23.9%) 

1394(86.4%) 

5445(76.1%) 

108.345(.

000) 

453(28.1%) 

2655(37.1%) 

1160(14.0%) 

4500(62.9%) 

51.674(.0

00) 

Exposure to Media 

Not at all 

At least once a week 

 

2985(40.0%) 

456(35.3%) 

 

4490(60.0%) 

837(64.7%) 

 

10.067(.0

01) 

 

1255(16.8%) 

170(13.1%) 

 

6220(83.2%) 

1123(86.9%) 

 

10.740(0.

004) 

 

2206(29.5%) 

302(23.4%) 

 

5269(70.5%) 

991(76.6%) 

 

20.450(0.

220) 

Visited by HEW 

within12 months 

No  

Yes 

 

 

2601(42.5%) 

982(37.1%) 

 

 

3519(57.5%) 

1666(62.9%) 

 

 

4.313(0.0

20) 

 

 

947(15.5%) 

409(15.4%) 

 

 

5173(84.5%) 

2239(84.6%) 

 

 

5.111(0.0

13) 

 

 

1778(29.1%) 

830(31.3%) 

 

 

4342(70.9%) 

1818(68.7%) 

 

 

4.648(.01

7) 

Wealth index 

Poor 

Middle 

Rich 

 

1819(42.6%) 

1043(38.8%) 

579(32.0%) 

 

2453(57.4%) 

1644(61.2%) 

1230(68.0%) 

 

59.880(0.

000) 

 

856(20.0%) 

331(12.3%) 

238(13.2%) 

 

3416(80.0%) 

2356(87.7%) 

1571(86.8%) 

 

88.256(0.

000) 

 

1471(34.4%) 

660(24.6%) 

377(20.8%) 

 

2801(65.6%) 

2027(75.4%) 

1432(79.2%) 

 

40.675(0 

000) 
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Spatial Data Analysis 

Global spatial autocorrelation was assessed 

using the Global Moran’s I statistic (Moran’s I) 

to evaluate whether the pattern was clustered, 

dispersed or random across the study area using 

ArcGIS version 10.3. 

A positive value for Moran’s index indicates a 

cluster pattern of childhood malnutrition. The 

result of Global Moran index value of 

malnutrition of children in Ethiopia (for stunting 

I= 0.204, P-value<0.0001, for wasting I = 0.152, 

P-value=< 0.0001 and for underweight I = 

0.195, P-value=<0.001). These results indicate 

that there was a positive spatial autocorrelation 

or cluster adjacent having similarities in the 

prevalence of child malnutrition. In other word, 

we can say that the neighboring clusters 

influenced the prevalence of child malnutrition 

in Ethiopia. 

Figure 1 presents observed distribution of 

stunting, underweight and wasting the 2019 

Mini DHS data was clusters. The result shows 

that the distribution of stunting, underweight and 

wasting varies from cluster to another cluster. 

A further peak is spatial mapping which is 

used to reveals variation across regions of 

Ethiopia. The geographical distribution of 

the indexes of the stunting (a), underweight 

(b) and wasting (c) displayed in Figure 2 

shows regionally spatial pattern. In view of 

that highest rate of stunting observed in 

Tigray, Amahar and Somali. Afar and 

Somali had the highest rates of underweight 

and wasting in the under-five children. 

Generally the result reveals that some 

Northern and Eastern part of the country had 

higher malnutrition proportion than central 

south-west regions. 
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Figure 1.Spatial clustering of stunting, wasting and underweight among under five children 

Multivariate Multilevel Regression Model 

To identify determinant factors of child 

malnutrition, a two level mixed effects 

logisticregression analysis was used. The 

intercept only model (empty model) was 

constructed without determinant factors to check 
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the application of multilevel analysis to the data 

set. This model allows us to evaluate the extent 

of cluster variation influencing child nutritional 

status. In model two, only individual-level 

determinants factors were included and in model 

three, only cluster level determinants were 

included. The level of heterogeneity was 

evaluated at each model. 

The data was tested to determine whether there 

is heterogeneity between clusters. The result of 

chi square were 147.28, 211.55 and 201.43 

respectively for stunting, wasting and 

underweight with p < 0.0001 providing 

evidence of heterogeneity among clusters 

with respect to the status of nutrition of 

under-five children (Table 2). 

Table2: Estimates for variance components model for Stunting, Wasting and Underweight. 

 

From Table 2 we observe that the result 

estimated intraclass correlation (ICC) used to 

assess the variation by levels and the values 

which is different from zero indicates that 

appropriateness of multilevel modeling analysis 

[14]. Thus the computed ICC= 0.082 shows that 

8.20 percent of the variation in the stunting 

under-five children can be explained by cluster 

(level two). The remaining 91.8 percent of the 

variation of stunting under-five children is 

explained within the same cluster. Likewise the 

ICC for wasting and underweight were 11.7 and 

10.4 percent of variation between clusters (Table 

2).  

Discussion  

In model two individual factors included and in 

model three cluster level factors are included 

(Table 3).  

Response 

variable 

Indicators OR S.E. Z-value P-value [95% CI] 

Stunting 𝛽0 = intercept 1.580 0.0512 14.03 0.000 1.4.789    1.680 var(𝑈𝑜𝑗) = 𝛿20 0.295 0.0405   0.226      0.386 

Deviance-based  

chi-square 

147.25   <0.0001  

ICC 0.082 0.011   0.064    0.105 

Wasting 𝛽0 = intercept 6.240 0.308 37.14 0.000 5.670     6.880 var(𝑈𝑜𝑗) = 𝛿20 0.624 0.0798   0.485    0.801 

Deviance-based  

chi-square 

211.55   <0.0001  

ICC 0.117 0.016   0.089    0.152 

Underweight  𝛽0 = intercept 2.717 0.1030 26.49 0.000 2.523     2.925 var(𝑈𝑜𝑗) = 𝛿20 0.411 0.0498    0.295   0.492 

Deviance-based  

chi-square 

201.43   <0.0001  

ICC 0.104 0.012   0.082   0.130 
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The model revealed that the likelihood of 

malnutrition status of under-five children was 

high in those not breastfeeding mothers during 

the survey done compared to those breastfeeding 

mothers (OR= 1.22; 95% CI: 1.10-1.37, OR= 

1.15; 95% CI: 1.03-1.29 and OR= 1.13; 95% CI: 

0.97-1.32) for stunting, wasting and underweight 

respectively. 

Under-five children whose mothers completed 

secondary and higher education were 36 percent 

and 54 percent less likely affected by stunting 

compared to mothers with no formal education 

(OR= 0.36; 95% CI: 0.22-0.52) and (OR= 0.54; 

95% CI: 0.21-.097) respectively. Under-five 

children whose mothers had primary education 

also had fewer chances to be affected by stunt 

compared to the reference women with no 

formal education (OR= 0.58; 95% CI: 0.20-0.70. 

Inline mothers with higher and secondary 

education were less likely affected by wasting 

and underweight compared to mothers with no 

formal education (see Table 3). Therefore, 

childhood malnutrition was found to be high in 

mothers and fathers with not educated formally. 

Different literatures said that educated societies 

are better informed about optional child care 

practices, have better practices in terms of 

feeding and childcare, uses health system and 

more allow to make decision [16, 17 and 18].  

Malnutrition of under-five children also varied 

with wealth status of families. The odds of 

stunting among children aged under-five, those 

from middle and poor families, increased by 71 

percent and 103 percent respectively as 

compared to those from rich families controlled 

for other variables in the model (OR= 1.71; 95% 

CI: 1.51-1.93) and (OR= 2.03; 95% CI: 1.73-

2.38). Children under category of rich family in 

wealth index were also positively allied to 

decreasing malnutrition under-five children. The 

study showed that under-five children from poor 

wealth status are a risk of malnutrition compared 

with children from rich households.  This is 

consistent with other studies done in Ethiopia, 

Bangladesh and Nigeria [18, 19 and 20]. 

Age of under-five children is significantly 

associated with malnutrition status. For age 

group 0 to 20 months and 21 to 40 months, were 

3.89 and 3.23 times more likely stunted 

comparing to reference category age group of 41 

to 59 (OR= 3.89: 95% CI: 3.44-4.40) and (OR= 

3.23; 95% CI: 2.86-3.68) respectively. It has 

been observed that malnutrition is strongly 

associated with age of children. As children’s 

age increasing the malnutrition problem was 

decreasing.This is showing the probability of 

finish vaccine which reduces exposure to disease 

greater energy needs as child age increased [21, 

22 and 23]. 

There were differences in malnutrition status 

among the regions.The odd ratio of Afar region 

highly stunted compared to references region 

Tigray (OR= 1.53; 95% CI: 1.17-2.00) while 

households lived in Amhara and Somali were no 

more differences comparing with Tigray region 

(OR= 1.07; 95%CI: 0.84-1.36) and (OR= 1.08; 

95% CI: 0.85-1.14). Those households lived in 

Somali, Afar and Amhara regions were more 
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likely wasted than Tigray while others region 

were less likely to be affected by wasting 

compared to reference region Tigray. 

Underweight under-five children lived except in 

Afar region, all were less likely exposed to 

underweight compared to Tigray region (Table 

3). Malnutrition status also varied with place of 

residence. Societies of rural area were 66 and 70 

percent times more likely stunted and 

underweight (OR= 1.66; 95% CI: 1.33-1.97) and 

(OR= 1.70; 95% CI: 1.42-2.03) respectively. 

Also 97 percent showed more likely wasted in 

rural compared to rural area (OR= 1.97; 95% CI: 

1.61-2.41). Under-five children from rural area 

were highly exposed to malnutrition than those 

from urban [24]. This may be due to fact that 

households residing in rural areas have low 

access of health care, safe water, sanitation 

facilities and unequal distribution of 

infrastructures. Another important reason 

associated with low nutritional status of rural 

households may be the higher levels of labor or 

workload among rural households compared 

with their urban area. Studies in Ghana and 

Ethiopia are similar to this study [25, 26].Some 

studies in Nigeria and India contracting to this 

result those children in urban living are more 

prone to nutritional problem [27, 

28].Households who were had no at least once a 

week media access were 52 percent more likely 

stunted compared to who were had at least once 

a week media. Similarly under five children 

whose households not at all media access were 

more likely underweight and wasted compared 

to who were had at least once a week media 

access. 
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Table3: Multivariate model of estimates of individual and cluster level factors on malnutrition of under-five children in Ethiopia 
 

Variables 

Stunting Wasting Underweight 

Model 2 , 

OR (95 % CI) 

Model 3,  

OR (95 % CI) 

Model 2 , 

OR (95 % CI) 

Model 3,  

OR (95 % CI) 

Model 2 ,  

OR (95 % CI) 

Model 3,  

OR (95 % CI) 

Individual level factors       

Breast feeding 
Yes 

 No 

 

1 

1.22(1.10 1.37)* 

  

1 

1.15 (1.03 1.29)* 

  

1 

1.13 (.97 1.32)* 

 

Mother Education 
No education 

Primary 

Secondary 

Higher 

 

1 

.58 (.20 .07)* 

.54 (.21 .97)* 

.36 (.22 .52)* 

  

1 

.48(.11 .98)* 

.45(.30 .63)* 

.38(.07 .77* 

  

1 

.69 (.30  .97)* 

.48(.28 .71)* 

.35(.14 .520 

 

Father Education 
No education 

Primary 

Secondary 

Higher 

 

1 

.74 (.66 .84)* 

.66 (.55 .79)* 

.44(.36.54)* 

  

1 

.79(.70 .90)* 

.69 (.57 .84)* 

.63(.51 .78)* 

  

1 

.72(.61 .84)* 

.57 (.45 .72)* 

.40(.31 .51)* 

 

Wealth index 
Rich  

Middle 

Poor 

 
1 

1.71 (1.511.93)* 

2.03 (1.73 2.38)* 

  
1 

1.93 (1.70 2.19)* 

2.14 (1.81 2.53)* 

  
1 

1.81(1.48 2.20)* 

2.21 (1.88 2.60)* 

 

Religion 
Coptic orthodox 

Muslim 

Protestant 

Others 

 

1 

.94 (.81 1.10) 

.87 (.72 1.04) 

1.20 (.82 1.76) 

  

1 

1.54 (1.32 1.79)* 

1.12(.93 1.34) 

1.36(.93 1.99) 

  

1 

1.18(.98 1.41)* 

.86(.70 1.06) 

1.45( .88 2.37) 

 

Age of Children 
0-20 months 

21-40 months 

41-59 months 

 

3.89 (3.44 4.40)* 

3.23 (2.86 3.68)* 

1 

  

1.12 (.98 1.27)* 

.90 (.79 1.02)* 

1 

  

3.62(3.04 4.31)* 

2.53(.16 2.95)* 

1 

 

Sex of Child 
Male 

Female 

 

1 
1.03(.93 1.13) 

  

1 
1.02 (.93 1.13) 

  

1 
1.05(.93 1.19) 

 

No of live Children 
1-3 children 

4-6 children 

More than 6 

 

1 

1.01(.89 1.13) 

.89 (.77 1.04) 

  

1 

1.16(1.04 1.30)* 

1.33(1.13 1.56)* 

  

1 

1.10(.95 1.27) .98 

(.80 1.20) 

 

Visited by HW       
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in12months 
No 

Yes 

 

1 

1.02 (.92 1.14) 

 

1 

.96 (.86 1.07) 

 

1 

1.00(.87 1.16) 

Marital Status 
Single 

Married 

Widowed 
Divorced 

 

1 

.74 (.39 1.40) 

.54 (.25 1.17) 

.63(.32 1.240) 

  

1 

1.43(.78 2.62) 

1.38(.64 2.96) 
1.21(.63 2.30) 

  

1 

1.23(.58 2.65) 

.97(.38 2.540 

.95(.42 2.14) 

 

Community level       

Region 
Tigray 

Afar 

Amhara 

Oromia 

Somali 

Benishangul G 

SNNP 

Gambela 

Harari 

Addis Ababa 
Dire Dawa 

 

 

 

1. 

1.53(1.17  2.00)* 

1.07 (.84  1.36) 

.62(.49  .79)* 

1.086 (.85 .14) 

.99 (.75 1.30)* 

.64 (.50 .82)* 

.46 (.35 .61)* 

.58 (.43 .78)* 

.39(.28.55)* 

.72 (.52 .98)* 

  

1 

1.25(.86 1.81)* 

1.12 (.78 1.46)* 

.74(.58 .94)* 

2.10 (1.61 2.74)* 

1.04 (.78 1.37) 

.62 (.48 .79)* 

1.28 (.95 1.72) 

.81(.59 1.10) 

.52 (.37.72)* 
1.57(1.12 2.20)* 

  

1 

1.24(.86 1.78) 

1.08(.76 1.53)* 

.52(.38 .69)* 

.62(.46 .84)* 

.76(.54 1.10) 

.40(.30 .54)* 

.65(.45 .92)* 

.50(.35 .72)* 

.30(.21 .43)* 

.75(.51 1.11) 

Place of residence 
Urban 

Rural 

 

 

 

1 

1.66(1.39 1.97)* 

 

 

 

1 

1.70 (1.42 2.03)* 

  

1 

1.97(1.61 2.41)* 

Source of Water 
Un protected water 

Protected water 

  

1 

1.05 (.94 1.17) 

  

1 

.96 (.86 1.10) 

  

1 

1.10(.92 1.22) 

Media Access 
At least once a week Not 

at all 

  

1 

1.52(1.32 1.74)* 

  

1 

1.54 (1.33 1.78)* 

  

1 

1.36(1.14 1.64)* 

Electricity 
No 

Yes 

  

1 

.97(.86 1.100 

  

1 

.93 (.82 1.05) 

  

1 

1.03(.89 1.19) 𝛿20=var(𝑈𝑜𝑗) .36 (.28 .46)  .20(.14 .27) .43(.31 .59)  .19 (.13 .27) .41(.32 .52) .17(.11 .28) 

Deviance-based 

chi-square 

147.25  79.92 84.08 27.55 173.56 54.84 

*significant of P value; OR: Odds Ratio, CI: Confidence Interval 

Model 2- individual levels factors include in the model; Model 3-cluster level factors included in the model  
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Conclusion 

Spatial variability of malnutrition of under-five 

children across survey clusters and regions were 

witnessed. Child age in months, breastfeeding at 

a time, family educational background, and 

wealth index showed a statistical significant 

association with child malnutrition. It has been 

observed that malnutrition is stronglyassociated 

with age of children. Childhood malnutrition 

was highly found in mothers and fathers with no 

education formally. Children under category of 

rich family in wealth index were also positively 

allied to decreasing malnutrition under-five 

children. 

In Ethiopia under-five children who lived rural 

were more likely to be affected by malnutrition 

than who lived in urban area. Among regions, 

children living in Tigray, Amhara and Somali 

were more stunted than other regions. Children 

living in Somali and Afar were more wasted. 

And children in Somali and Afar showed to be 

more underweight. While children living in 

Addis Ababa showed lowest malnourished. The 

results of the study manifest regional differences 

in under-five children malnutrition and its 

determinants. This may be associated with 

limited healthcare facilities, dietary practices, 

inequality in the distribution of service and 

resources. Source of water and accessibility of 

electricity were not statistically significant at 

cluster level. 

The existence of variances of constant term in 

the empty-model showed that the existence of 

variation in malnutrition among under-five 

children in Ethiopia. Making inclusion of 

predictor variables to the multilevel modeling 

indicated that factors had impacts on 

malnutrition making variation among regions 

Enhance educational activities regarding 

nutritional and health services using media, 

health extension workers and health institutions 

in Ethiopia. Governmental and non-

governmental organizations’ programs should 

focus on women and children particularly those 

who need supports. 
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Spatial clustering of stunting, wasting and underweight among under �ve children
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