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ABSTRACT 

Nutritional status is one of the most important causes of improper physical and mental 
development in children. The study attempts to assess the factors affecting the severity status of 
children aged 6-59 months’ malnutrition based on the weight-for-age anthropometric index (z-
score) and examine between-kebeles-level differences in determinants of the nutritional status of 
children.  A community-based, cross-sectional study design was conducted from October 12 to 
November 12, 2022. A sample of 397 children aged 6-59 months primary data by applying 
multi–stage clustered sampling technique was used by considering their heterogeneity. The data 
were entered by SPSS and analyzed by using R version 3.4.0 and STATA 14.2 statistical 
software package using a multilevel ordinal logistic regression model was used at a 5% 
significance level. The results show that birth interval >= 24 months (OR =1.431, 95% CI 
=1.221-1.676, P-value = 0.008), economic status of households medium (OR = 16.215, 95% CI 
= 1.221-1.424, P-value = 0.000), economic status of households rich (OR = 223.285, 95% CI = 
1.343- 2.582, P-value = 0.000), employment status of the mother unemployed (OR =  0.229, 
95% CI =  0.053-   0.997, P-value = 0.049), No  toilet  facility (bush field) (OR = 0.316, 95% CI 
= 0.183- 0.548, P-value = 0.000), number of household members (OR = 0.910, 95% CI = 0.831-
0.997, P-value = 0.042), breastfeeding < 12 months (OR = 0.538, 95% CI = 0.322-0.898, P-
value = 0.018), educational level of father Primary (OR = 4.602, 95% CI = 1.758-2.221, P-value 
= 0.000), educational level of father Secondary above (OR = 99.652, 95% CI = 2.533-4.789, P-
value = 0.000) and geographical area (kebeles) were found to be important factors that affect a 
child's nutritional status between 6 and 59 months. Fifteen percents of the overall variation is 
attributable to the Kebeles level, according to two-level multilevel ordinal logistic regressions 
with estimates of the variation attributable to the Kebeles level equal to 0.569 and an intraclass 
correlation coefficient of 0.15. Due to the nature of the response variable random intercept 
model with random coefficients fitted the data adequately in predicting the severity status of 
children aged 6-59 months’ malnutrition for the multilevel ordinal logistic regression model 
analysis. So, the researcher recommended that implementing primary health care and nutrition 
programs that would fit each kebeles’ features in Itang Special Woreda to safeguard children 
from nutritional deficiency.  
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Introduction 

Nutritional status is the result of complex 
interactions between food consumption and 
the overall status of health and healthcare 
practices. Children's eating habits and 
women's and children's nutritional status are 
both influenced by a variety of socioeconomic 
and cultural factors (Girma and Genebo, 
2002). The term malnutrition, generally, refers 
both to under nutrition and over nutrition but 
in this study the term is used to refer solely to 
a deficiency of nutrition (Smith and Haddad, 
2000). Malnutrition has large costs in terms of 
missed GDP and increased spending, whereas 
boosting nutrition boosts productivity, and 
economic development, and reduces poverty 
by enhancing physical labor capacity, cognitive 
development, academic achievement, and 
health by lowering disease and mortality. A 
multi-sectorial development problem can lead 
to malnutrition and/or child death (Woldetsadik, 
2011). The different causes of malnutrition are 
interlinked and include immediate causes, 
underlying causes, and basic causes 
(UNICEF., 2006). The regional summarized 
levels and trends of child malnutrition 
prevalence of 63 developing countries for the 
period of 1990s-2010s. They categorized these 
countries into five regions. Based on their 
order of underweight prevalence for the given 
period, the regions are presented as South 
Asia (61%), Sub-Saharan Africa (31%), East 
Asia (23%), Latin America and the Caribbean 
(12%), and, Near East and North Africa (11%) 
by using Bivariate and Trend analysis. The 
authors reported that except for Sub-Saharan 
Africa, there is some reduction in the level of 
malnutrition during the given period (Smith 
and Haddad, 2000). As part of the welfare 
monitoring survey, the central statistical 
authority of Ethiopia is permanently providing 
data on the nutritional status of children every 
two years. 10,752 children under the age of 
five are eligible for height and weight 
measures, and the EDHS 2016 report states 
that 38% of these children are stunted (short 
for their age), 10% are wasted (thin for their 
height), and 24% are underweight (thin for 
their age). The high prevalence of malnutrition in 
Ethiopia points out the need to revisit the 
impression held by many people that 
malnutrition is not a problem in food-surplus 

areas. Development and implementation of 
preventive policies aimed at addressing child 
malnutrition should also consider food 
surplus areas of the country (Girma and 
Genebo, 2002). and Stone algebras.  

One of the most significant factors influencing 
health outcomes for people in any nation, 
including Ethiopia, is adequate nutrition 
(Fenta et al., 2020). However, malnutrition 
remains a big threat to almost all regions in 
Ethiopia particularly the Gambella region was 
one of the most highly affected by child 
stunting at 24% (CSACE, 2016). These 
highest malnutrition rates in Gambella region 
in particular Itang special Woreda pose a 
significant obstacle to achieving better child 
health outcomes. Understanding the causes of 
malnutrition is necessary to reduce it. This 
study attempts to assess the nutritional status 
of children aged 6-59 months and to examine 
between-Kebele level differences in 
determinants of the nutritional status of 
children aged 6-59 months and tries to check 
whether results agree with the findings of 
other scholars concerning the determinants of  
nutritional status  in Itang Woreda using 
multilevel ordinal logistic regression model.  

Methods 

Study Design and Setting 

A community-based cross-sectional study 
design was conducted from October 12 to 
November 12, 2022, at Itang special woreda, 
Gambella, Ethiopia. 

 Data 

The study population was all mothers/
caregiver in the household, who has children 
aged 6-59 months, and who live in the study 
area for at least six months earlier to the time 
of data collection in the selected study site 
who give their consent were participated were 
included. RUTF therapy should not be 
administered to children younger than six 
months old(Binns and Myatt, 2018). Height 
cut-offs are frequently used in SAM treatment 
programs to identify children likely to be aged less 
than 6 months and thus not eligible for 
treatment with RUTF. In cases, where there  
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is more than one child aged 6-59 months in 
the same household, the youngest child was 
selected to avoid recall bias. Mothers/
caregivers of children aged 6-59 months who 
have other health problems are critically ill, 
and those who did not live at least six months 
in the study area before the survey were 
excluded. 

During the survey, the number of mothers/
caregiver in the household, who had a children 
aged 6-59 months years living in Itang special 
woreda was 8685. Among the total children 
aged 6-59 months years residing in the 23 
kebeles, 3652 children under five years living 
in the selected eleven sample kebeles were 
taken as the sampling frame. The study 
applies multi–stage sampling techniques. 
Initially, the 23 kebeles administrations of the 
district were clustered into two major sub-
groups. The first cluster includes twelve 
kebeles that are found before the Baro River 
nearest to the town/main asphalt of Itang 
special woreda/ and the second cluster 
includes eleven kebeles that are found after 
the Baro River. From the twelve kebeles that 
are found before the Baro River, six kebeles 
(Biljakok, Pilual, Baziel, Drong, Waar, and 
Okura) were selected randomly for the study. 
Similarly, from the elven kebeles that are 
found after the Baro River, five kebeles 
(Ebago, Adong, Elia, Alaha, and Adima) were 
selected randomly taking into consideration 
their heterogeneity. 

In both clusters, a total of eleven kebeles were   

included for the study chosen using simple 
random sampling, and the number of samples 
in each selected Kebeles is determined using 

Proportional allocation.  Using (Yamane, 
1967) sample size determination formula, the 

total sample size (n) for the  study was 
determined as: 

                   = 

                  = 

where, n = the sample size, N= the population 

size (N= 3652), e = sample size for precision 
(5% margin of error was   used; considering the 

homogeneity of the study population). Using 
this formula, 361 numbers of children below 

5 years were determined from the Eleven 
Kebeles to fill out the questionnaire. 

However, fear of missing data/non-response 
rate, the sample size was determined to be 

397, an increment of 10%. To this, (Naing 
et al. ,  2006)  contend that it is wise to 
oversample 10% - 20% in the case when 

there is a non-response rate. Put differently, 
10% -20% could be added to the already 

calculated sample size to compensate for 
those that are unable to contact or not 

properly filled with(Israel, 1992). Finally, 
397 numbers of children under the age of five 

were sampled for the structured interview 
from the eleven kebeles based on the 
sampling frames obtained from the Itang 

special woreda 2015 catchment population 
health offices (see Table 1). For stratum h 

(each year of a department), the number of 
samples is calculated by using proportional 

allocation. This leads to the following 

outcomes (Cochran, 1950) and 
these samples in each selected kebeles were 

selected using simple random sampling.  

N

nN
n hd

hs


=
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Two types of instruments are used to collect 
the required data: a questionnaire developed 
by the researcher and anthropometric 
measurements including weight and age from 
healthy children aged 6-59 months during the 
study period. Portable weighing scales (Seca 
Model 881) are used to measure the weight of 
children. During the measurement, light 
clothing was worn, and weight was recorded 
to the nearest 0.1 kg(Debeko and Goshu, 
2015). Children who were unable to stand on 
the scale are weighed with the mother or 
caregiver, then the mother/caregiver was 
weighed alone, and the difference was used to 
obtain the net weight of the child. The heights 
of children are measured with an appropriate 
length scale with minimal clothes. The 
headpieces are brought down until they 
touched the head. Height and length are 
measured with trained health extension 
workers.   

A variety of methods were commonly used for 
assessing the nutritional status of children 
aged 6-59 months such as anthropometric, 
clinical, dietary, and biochemical measurements 
but Anthropometric measurements (body 
dimensions and composition) are often used as 
proxies for assessing the eventual extent and 
severity of malnutrition. An outstanding 
general measure of a population's nutritional 
health is the weight-for-age anthropometric 

index. Moreover, weight–for–age was a 
composite index of weight–for–height and 
height–for–age (Niport, 2007, Wolde et al., 
2014, Das and Rahman, 2011b). The dependent 
variable was the severity status of children 
aged 6-59 months' malnutrition based on a 
weight-for-age anthropometric index (Z-
score) categorized as severely undernourished (<-
3.0Z-score), moderately undernourished (-3.0 
to -2.01 Z-score) and Nourished (≥-2.00 Z-
Score). 

The socio-economic, demographic, maternal, 
and child health characteristics as the 
independent variables that influence the 
severity status of children aged 6-59 months 
of malnutrition were the mother's education, 
employment status of the mother, marital 
status of the mother, employment status of 
the father, economic status of the household, 
father's education, number of household 
members, area of residence, geographical 
area (kebele), sex of the child, age of the 
child, age of the mother at first birth, the birth 
interval of the child, birth type, vitamin a 
drop, during pregnancy given iron tablet/
syrup, availability of toilet facility, source of 
water supply, had diarrhea in the two weeks 
before the survey and had a fever in the two 
weeks before the survey and had a fever in 
the two weeks before Survey. 

Table 1: Statistical population and sample size of the study area 

No Name of Kebeles Numbers of children below 5 
years 

Sample size 

1 EBAGO 114 12 

2 ADONG 386 42 

3 ELIA 229 25 

4 ALAHA 117 13 

5 ADIMA 87 10 

6 BILJAKOK 414 45 

7 PILUAL 556 60 

8 BAZIEL 509 55 

9 DRONG 547 60 

10 WAAR 436 47 

11 OKURA 257 28 

Total 3652 397 

Source: Itang special woreda 2015 catchment population health offices 
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Data Analysis 

Following data collection, data were checked 
and entered by SPSS and analyzed by using R 
version 3.4.0 and STATA 14.2 statistical 
software package.   In this study the analyses 
focus on three outcomes of nutritional status 
for children aged 6-59 months; whether they 
are severely undernourished, moderately 
undernourished, or nourished. Two logistic 
regression models were performed separately. 
Firstly, the ordinal logistics regression model 
was employed to identify determinate factors 
of malnutrition among children aged 6-59 
months and to predict the probability of 
children aged 6-59 months experiencing 

malnutrition. Finally, we assess the effect of 
determinant factors between kebele level 
differences on the prevalence of malnutrition 
using multilevel ordinal logistic regression 
model. All inferences were conducted at a 5% 
significance level.  

Results and Discussion  

According to the WHO classification of 
children's nutritional status as shown in Table 
2, the number of severely malnourished 
children aged 6-59 months is 185(46.6%) 
while 111(27.9%) are moderately 
malnourished and 101 (25.4%) are nourished.  

Table 2. Based on WHO classification of nutritional status of children aged 6 -59 
months in Itang special Destrict  

Nutritional status N % 

Severely malnourished (< -3.0 z-score)     185 46.63 

Moderately malnourished ( -3.0 to -2.01 z-score) 111 27.93 

Nourished (≥-2.00 z score) 101 25.44 

Total 397 100.00 

Results of cross-tabulation of data analysis 

The total number of children covered in the study was 397. The sample encompasses both 

male and female children of which, 215 children (54%) were males and 182 children (46%) 

were females as shown in Table 3. 

Table 3: Results of descriptive analysis of socio-economic and demographic factors 

  

   Covariates 

Nutritional status 

  

Total n (%) 

Severely     
malnourished 

n (%) 

Moderately 
malnourished 

n(%) 
Nourished 

n (%) 

Place of residence 
 Rural 175(50.2) 96(27.6) 78(22.2) 349(87.93) 

Urban 10(20.6) 15(30.4) 23(49.0) 48(12.07) 

 Mother’s education 
level 

No education 173(51.8) 94(28.1) 67(20.1) 334(84.13) 

 Primary 11(24.7) 14(30.9) 21(44.4) 46(11.48) 

Secondary+ 1(5.9) 3(17.6) 13(76.5) 17(4.28) 

 Sex of child 
Male 112(51.9) 57(26.5) 46(21.6) 215(54.20) 

 Female 73(40.3) 54(29.5) 55(30.2) 182(45.80) 

 Mother’s Employ-
ment status 

 Unemployed 184(47.8) 110(28.5) 92(23.7)  386(97.16) 

 Employed 1(4.2) 1(8.3) 9(87.5) 11(2.84) 
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   Covariates 

Nutritional status 

  

Total n (%) 

Severely     
malnourished 

n (%) 

Moderately 
malnourished 

n(%) 
Nourished 

n (%) 
During pregnancy, 
given iron 

 tablets/ syrup 

No 182(48.6) 105(27.9) 88(23.5) 375(94.84) 

 Yes 3(13.0) 6(28.3) 13(58.7) 22(5.44) 

Economic status of 
the household 

 Poor 144(72.4) 50(25.2) 5(2.4) 199(50.18) 

 Medium 35(27.6) 44(34.7) 47(37.7) 126(31.72) 

Rich 6(8.4) 17(24.1) 49(67.5) 72(18.10) 

 Vitamin A supple-
ment 

No 176(49.2) 102(28.4) 79(22.4) 357(89.94) 

 Yes 9(23.5) 9(23.5) 22(53.0) 40(10.06) 

 Father’s education 
level 

No education 172(53.4) 92(28.6) 58(18.0) 322(81.07) 

 Primary 11(24.7) 12(29.2) 19(46.1) 42(10.53) 

Secondary+ 2(5.5) 7(22.5) 24(72.0) 33(8.40) 

 Child’s age in month 

6-11 28(65.1) 8(18.6) 7(16.5) 43(10.77) 

 12-23 114(56.5) 39(19.6) 48(23.9) 201(50.65) 

24+ 43(28.2) 64(41.7) 46(30.1)  153(38.58) 

 Number of house-
hold members 

1-4 30(35.3) 26(30.6) 29(34.1)  85(21.42) 

5-9 150(52.0) 77(26.9) 61(21.0)  288(72.54) 

10+ 5(21.6) 8(33.3) 11(45.1)  24(6.04) 

 Birth interval in 
month 

<24 107(61.5) 41(23.6) 26(14.9) 174(43.83) 

>=24 78(34.8) 70(31.4) 75(33.8) 223(56.17) 

Age of the mother at 
the first   Birth 

<18 136(48.2) 80(28.1) 67(23.7) 283(71.24) 

 >=18 49(42.8) 31(27.6) 34(29.6) 114(28.76) 

 Geographical area
(kebele) 

Ebago 6(53.5) 4(31.9) 2(14.6) 12(21.89) 
Adong 10(24.6) 13(30.3) 19(45.1) 42(14.44) 

Elia 14(54.3) 6(24.3) 5(21.4)  25(8.40) 

Alaha 3(24.3) 4(26.2) 6(49.5) 13(12.07) 
Adima 6(55.7) 2(24.0) 2(20.3) 10(9.35) 

Biljakok 25(55.7) 11(24.6) 9(19.7) 45(7.22) 

Pilual 33(55.4) 17(27.8) 10(17.8) 60(6.51) 

Baziel 15(27.3) 15(27.3) 25(44.5) 55(5.21) 

Drong 32(55.8) 19(32.5) 9(16.3) 60(5.09) 

Waar 26(55) 13(27.5) 8(17.5) 47(4.85) 

Okura 15(54.8) 7(23.8) 6(21.4) 28(4.97) 

Availability of toilet 
facility 

No facility 161(57.0) 76(27.0) 45(16.0) 282(71.01) 

Have facility 24(21.2) 35(30.2) 56(48.6) 115(28.99) 

Table 3: Continued 
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As shown in Table 3 the proportion of 
children aged 6-59 months severly 
malnourished varied from one kebeles to 
another kebeles. The highest proportion 
(55.8%) of children aged 6-59 months 
severely malnourished were recorded in 
DRONG followed by ADIMA and 
BILJAKOK (55.7) and PILUAL (55.4%). 
However, the least proportion of children aged 
6-59 months severely malnourished was 
observed in ALAHA (24.3%) followed by 
ADONG, (24.6%). The prevalence of children 
aged 6-59 months severely malnourished was 
different for different levels of mothers' 
education. About 51.8% of children aged 6-59 
months severely malnourished were recorded 
for non-educated mothers while 24.7% of 
children aged 6-59 months severely 
malnourished before the age of 6- 59 months 
were born from mothers with primary 
education. About 5.9% of severely malnourished 
children aged 6-59 months were observed 
from mothers that have completed secondary 
school and above. On the other hand, the 
highest proportion of children aged 6-59 
months severely malnourished status (53.4%) 
were recorded from those who were 
uneducated fathers compared to 24.7% of 
children aged 6-59 months born to primarily 

educated fathers and 5.5% of children aged 6-
59 months severely malnourished status were 
born from fathers who had completed 
secondary and higher educational level. The 
highest prevalence of severely malnourished 
children aged 6-59 months was observed as 
the educational status decreases, while the 
lowest prevalence of severely malnourished 
was recorded as the level of education 
increased in both cases of the mother's and 
husband's or father's educational level.  

Based on Table 3 above, the experiences of 
children aged 6-59 months severly malnourished 
status were different based on the source of 
drinking water. A higher proportion of 
severely malnourished was recorded for 
children that drank unprotected sources of 
water and a relatively less prevalence of 
severely malnourished was observed for 
children aged 6-59 months that drank 
protected sources of water with a percentage 
of 56 % and 19.8% respectively. The risk 
prevalence of severely malnourished was 
high (57%) for children aged 6-59 months 
who have no toilet facilities and the 
proportion of severely malnourished children 
aged 6-59 months was (21.2%) recorded as 
those having toilet facilities. The proportion 

Table 3: Continued 

  

   Covariates 

Nutritional status 

  

Total n (%) 

Severely     
malnourished 

n (%) 

Moderately 
malnourished 

n(%) 
Nourished 

n (%) 

 Had diarrhea in the 
last two weeks before 
the survey 

No 157(45.4) 96(27.8) 92(26.8) 345(86.98) 

Yes 28(54.5) 15(29.1) 9(16.4) 52(13.02) 

 Had fever in the last 
two weeks before the 
survey 

No 178(46.8) 107(28.1) 96(25.1) 381(96.09) 

 Yes 7(42.4) 4(24.4) 5(33.3) 16(3.91) 

 Unprotected 164(56) 77(26.3) 52(17.8) 293(73.73) 

 Source of water sup-
ply 

 Protected 21(19.8)  34(32.4) 49(47.8) 104(26.27) 

 Unemployed 183(48.5) 108(28.5) 86(22.8) 377(94.91) 

 Father’s Employ-
ment status 

 Employed 2(7.0) 3(16.3) 15(76.75) 20(5.09) 

 Primary 11(24.7) 12(29.2) 19(46.1) 42(10.53) 

Secondary+ 2(5.5) 7(22.5) 24(72.0) 33(8.40) 
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(52.0%) of children aged 6-59 months 
severely malnourished was observed among 
households of family size 5-9 and the 
proportion of under-five child stunting was 
recorded from households of size 1-4 with a 
percentage of 35.3% and the prevalence of 
under-five child was observed among 
households of size 10 and above members 
which accounted for 21.6% of children aged 6
-59 months were severely malnourished. The 
economic status of the household of parents 
showed different proportions of children aged 
6-59 months severely malnourished exposure. 
Children aged 6-59 months born to poor 
families had the highest proportion of severely 
malnourished (72.4% for poor families and 
27.6% for families with medium economic 
status) but children born to rich families had 
the least proportion of children aged 6-59 
months severely malnourished (8.4% from 
rich families were recorded). 

Table 3 also shows that the proportion of 
children found severely malnourished varies 
by the employment status of mothers. The 
h i g h e r  p r o p o r t i o n  o f  the  seve re ly 
malnourished children aged 6-59 months were 
from unemployed mothers (47.8 percent). 
With regards to child age, the highest 
proportion of severely malnourished children 
aged 6-59 months were observed among those 
whose age group was between 12 and 23 
months (56.5 percent) whereas the smallest 
percentage 28.2 percent of severely 
malnourished children which were observed 
among those whose age group is greater than 
24 and above months. 

The nesting structure is children between 
kebeles which resulted in a set of 11 kebeles 
with a total of 3652 children. The data used in 
this study consist of variables describing 
individuals as well as variables describing 
kebeles. Therefore, the statistical model used 
has to describe the data at both levels, to find 
the effect on nutritional status of both the 
individual children and the kebeles. Multilevel 
ordinal models were developed to analyse 
hierarchically ordered structured data. These 
models contain variables measured at different 
levels of the hierarchy. Random effects are 
used to model unobserved heterogeneity
(Adelo and Temesgen, 2015). Children aged 6

-59 months in this study were selected from 
different kebeles of Itang special woreda. 
Thus, there are two kinds of random 
variability in the data, variability between 
different children aged 6-59 months in a 
single Kebeles, and variability between 
different Kebeles.   

 Random Intercept Model with Random 
Coefficients 

We investigate whether level-one covariates 
have random or fixed effects across Kebeles. 
The random coefficient model incorporates 
all of the variables included in the random 
intercept model(Gebrekrstos Zeru et al., 
2023). The results of the random slope 
estimates are given in Table 4 the Wald X2

(24) =211.83 with p-value=0.000 indicates 
that at least one population parameter is 
significantly different from zero. Moreover, 
the likelihood ratio (LR) test shown at the 
foot of the table provides evidence that the 
logistic regression model with no intercept is 
rejected by the data. This means that the 
variance-covariance of random effects of the 
population is significantly different from 
zero.  estimate of the fixed intercept is 0.569 
and the log-odds of the probability of 
nutritional status when all level one 
c o v a r i a t e s are zero in Kebele j is given 

b y 0 . 5 6 9 + wh e r e i s  a  r a n d o m 
i n t e r c e p t with a variance of 0.926 
(indicated in the table as var (cons)) which is 
the between-Kebeles variance and standard 
error 0 .0000237. In the absence of level-one 
covariates, the status of each Kebeles on 
nutritional status as compared to the average 
child's nutritional status measured with log 
odds depends on the sign of the random 

intercept t .. When  is positive the log 
odds of a child aged 6-59 months' nutritional 
status is higher than the average and when  is 
negative the log odds of a child aged 6-59 
months' nutritional status is less than the 
average. The individual Kebele slopes of the 
economic status of the household vary with a 
variance of 0.256 as shown in Table 4. 
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Table 4: The random coefficients model 

Nutritional sta-
tus Coefficients 

Std. 
Err. Z P>z OR [95% Conf. Interval] 

Place of residence             
Rural -0.399 0.380 -1.05 0.294 0.671 0.318 1.413 
Main source of water supply             
Unprotected 0.475 0.321 1.48 0.139 1.608 0.857 3.018 
Toilet facility               
No facility 
(bush field) 

-1.151 0.281 -4.10 0.000* 0.316 0.183 0.548 

Mother’s education level             
Primary -0.179 0.309 -0.58 0.563 0.8362 0.456 1.533 
Secondary + 0.423 0.540 0.78 0.433 1.527 0.530 4.401 
Father’s Education level             
Primary 1.526 0.315 3.75 0.000* 4.601 1.758 2.221 
Secondary + 4.602 0.414 4.21 0.000* 99.652 2.534 4.784 
Age of the mother at the first birth 
>=18 years 0.0716 0.167 0.42 0.671 1.074 0.772 1.495 
Sex of the child               
Female 0.208 0.284 0.53 0.595 1.230 0.897 1.689 
Mother’s employment status 
Un employed -1.474 0.747 -1.97 0.049* 0.229 0.053 0.997 
Vitamin A supplement 
No 0.151 .284 0.53 0.595 1.163 0.312 1.689 
Number of 
household mem-
bers 

-0.094 0.046 -2.03 0.042* 0.910 0.831 0.997 

Breastfeeding               
For <12 
months 

-0.620 0.261 -2.37 0.018* 0.538 0.322 0.898 

During pregnancy given iron tablets/syrup 
No 0.112 0.507 0.22 0.824 1.119 0.414 3.022 
Economic status of the household 
Medium 2.786 0.290 9.62 0.000* 16.215 1.221 1.424 
Rich 5.418 0.45 11.10 0.000* 223.29 1.34 2.58 
 Had fever in last two week 
No  -0.37 0.479 -0.79 0.43 0.69 0.28 1.73 
Had diarrhea in last two weeks 
No 0.07 0.25 -0.79 0.43 1.07 0.28 1.73 
Birth interval 
>=24 months 0.36 0.08 4.43 0.008* 1.43 1.22 1.68 
/cut 1 
/cut 2 

-0.48 
2.00 

1.10 
1.12 

-0.44 
1.81 

0.66 
0.07 

-0.48 
2.00 

0.07 
0.85 

1.95 
1.17 

Var (cons) 0.57 0.00 -4.33 0.000*   0.83 0.83 
Intra kebele 

Correlation  
0.087   0.038 2.34 0.010* 
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Fitting multilevel proportional odds model 

We need to fit a two-level multilevel proportional 
odds model to estimate the response variable 
nutritional status. In a two-level random 
intercept model we allow the cut points to 
vary at a different level of hierarchy. We take 
these random variations as a part of total 
random variation, i.e., we distribute the whole 
random variation into parts associated with 
different levels of hierarchies. In the present 
problem the estimation of nutritional status we 
use a two-level multilevel random intercept 
proportional odds model to find variation due 
division level of the child. 

From the result shown in Table 5 multilevel 
model the estimation method MQL 1st order 
produced can produce the biased estimate 
there, we used the PQL method for the 
estimation of the parameter of multilevel 
models. The value of Intra Class Correlation 
(ICC) of 0.15 show that 15% variation in the 
dependent variable "nutritional status" at the 
division level, (level two). By using the 
random intercept model with fixed predictors, 
the variation at the division level is 0.569. 
Multilevel ordinal logistic regressions were 
fitted to measure the nutritional status by 
using fixed effect and random effect. The 
fixed effect level 1, the model has fitted the 
results of level 1 (individual children level) 
were the same as the results of ordinal logistic 
regression. Next, we fit the two-level 
multilevel random intercept model for the 
dependent variable "nutritional status" and a 
set of fixed predictors. The odds ratios for the 

two-level random intercept model with fixed 
predictors are almost the same as for the level
-one ordinal logistic regression model and are 
interpreted in the same manner. For the 
multilevel model the more important thing is 
the variation at a higher level, for our model 
the random variation at level two (kebele 

level) is Variance  = 0.569 and Intra Class 
Correlat ion ICC  = 0.15. Intra-class 
correlation shows that 15% of variation lies at 
the division level. The level one residual has 
a standard logistic distribution with variance                      

        = 3.29. The much of total variation lies 
at level two units. 

Random-effects Parameters Estimate Std. Err. [95% Conf. Interval] 

RGN: Unstructured         
Var (Economic status) 0.257  .000 1.287 1.288 
Var (constant) 0.927 .000 2.525 2.527 
LR Chi

2(10) = 66.22   p-value =0.0000 
Model Fit Diagnostics              
N Model df LL (model) Deviance AIC BIC   

397 Chi 23 -563.92 1127.85 1177.84 1296.27   

Table 4: Continued 

Note: ‘*’ indicates statistical significance at a 5% significance level, Wald X2 (20) = 
211.83 ,Prob > X2  =0.0000 
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Table 5: Parameter estimates of the random intercept proportional odds with fixed predictors  
Nutritional  

status 
Coeffi-
cients 

Std. 
Err. Z P>z OR 

[95% Conf. 
Interval] 

Place of residence              
Rural -0.037 0.156 -0.24 0.811 0.963 0.966 1.309 
Mothers’ Education Level             
Primary 0.068 0.077 0.89 0.376 1.070 0.439 1.243 
Secondary + -0.084 0.121 -0.69 0.489 0.920 0.726 1.165 
Father’s Education Level 
Primary 0.632 0.078 0.80 0.421 1.881 0.913 1.242 
Secondary + 0.058 0.097 0.59 0.552 1.059 0.876 1.025 
Mothers’ age at the first 
>18 -0.035 0.039 -0.87 0.383 0.966 0.895 1.044 
Sex of the child   
Female -0.042 0.038 -1.12 0.265 0.959   0.891 1.032 
No of HH* members 0.016 0.008 2.02 0.043 1.016  1.000 1.031 
Economic status of household 
Medium -0.558 0.046 -12.12 0.000 0.572  0.523 0.626 
Rich -1.307 0.059 -22.31 0.000 0.271  0.241 0.304 
Breastfeeding   
For <12 months 0.100 0.035 2.88 0.007 1.105 1.230 1.993 
Availability of toilet facility 
No facility (bush, 
field) 0.306 0.071 4.31 0.000 1.358 1.182 1.561 

Main Source of water supply 
Unprotected 0.031 0.100 0.30 0.76 1.032  0.846 1.256 
Vitamin A Supplement 
No -0.033 0.069 -0.47 0.635      0.968 0.845 1.108 
Child’s mother gets iron syrup 
No -0.038 0.115 -0.33 0.743 0.963 0.769 1.206 
Had diarrhea in last two week 
No -0.025 0.060 -0.43 0.669 0.975 0.868 1.095 
Had fever in last two week             
No 0.045 0.109 0.42 0.678   1.046 0.868 1.095 
Birth interval               
>24 -0.100 0.050 -2.01 0.022   0.905 0.821 0.100 
_cons 2.290 0.246   9.30 0.000   9.870 1.807 2.772 
Geog Var (-cons) 0.016 0.009        1.005 1.048 
Var(e. dependent) 0.285 0.014       1.295 1.369 
Var. Component 

                                                     Variance (  ) = 0.569 

                              ICC = =    ≈ 0.15 

LR test. linear model: Chibar2(01) =22.17   prob >= chibar2=0.0000 
Model Fit Diagnostics           
N Model Df LL(model) Deviance AIC BIC 
397 chi 23 -675.633 1351.266 1397.266 1506.216 

HH* = House hold; Wald X2 (20) = 921.83; and Prob > X2 =     0.0000 ; Df = degree of freedom 
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Discussion  

According to the study, there is a significant 
prevalence of severe malnutrition in rural 
areas of Itang Special Woreda among children 
between the ages of 6 and 59 months. The 
kebele of DRONG had the greatest percentage 
of severely malnourished children between the 
ages of 6 to 59 months (55.7%), followed by 
the kebeles of ADIMA and BILJAKOK 
(55.7%) and WAAR (55.0%) on the list. 
However, ALAHA kebele had the lowest 
percentage of severely malnourished children 
(24.3%) among children between the ages of 6 
to 59 months, followed by ADONG kebele 
(24.6%). This discrepancy may result from the 
uneven distribution of infrastructure as well as 
the various socioeconomic and demographic 
factors that are present in individual kebeles. 
When compared to very malnourished 
children aged 6-59 months who consume 
protected sources of drinking water, children 
who drink unprotected sources of drinking 
water exhibit a more severe malnutrition level. 
However, compared to the reference group 
(who have toilet facilities), children who used 
toilets without any amenities were more likely 
to be seriously malnourished. Children whose 
moms were unemployed were far more likely 
to be exposed to severe malnutrition than 
children whose mothers were employed. 
Children whose mothers had only completed 
primary school or had no education at all were 
much more likely to suffer from severe 
malnutrition than children whose mothers had 
completed secondary school or more 
schooling. This finding seemed to be 
consistent with other studies (Oyekale and 
Oyekale, 2009, Smith and Haddad, 2000). 
According to the study's research, children's 
improved nutritional health was favorably 
correlated with the caregiver's educational 
attainment. Higher education is probably to 
blame for this, as educated moms are more 
likely to be concerned about the health of their 
kids.; they tend to look after their children in a 
better way (Rayhan and Khan, 2006). 

A study to determine the factors that 
contribute to child malnutrition in each 
developing region based on the experiences of 
63 developing nations over 25 years. Women's 
education was one of the six criteria that were 

examined and found to be significant. They 
showed how the rise in female secondary 
school enrollment rates was thought to 
account for 43 percent of the overall 15.5% 
decline in child hunger rates in developing 
nations between 1970 to 1995(Das and 
Rahman, 2011a). Furthermore, the largest 
percentage of stunting was seen among dads 
with low educational attainment, whereas 
illiterate fathers had a far greater percentage 
of stunted children than fathers with 
secondary and higher educational attainment. 
For men with only a primary education, the 
percentage of children who are seriously 
malnourished is almost the same when it 
comes to less than three children. This fact 
might be connected to the fact that low 
income and an increase in the number of 
unemployed fathers make it difficult for 
fathers who are illiterate or have low levels of 
education to provide for their children's 
nutritional needs. Additionally, compared to 
children from wealthy households, under-five 
children from impoverished households are 
more likely to suffer from severe malnutrition. 
This result is in line with previous research
(Girma and Genebo, 2002).  Children who 
did not have a fever two weeks before to the 
survey date are far more likely to be seriously 
malnourished than those who did. This 
finding is consistent with other studies 
(Sommerfelt and Stewart, 1994). In a similar 
vein, the study also revealed that children 
who did not have diarrhea for two weeks 
before the survey were noticeably more 
susceptible to severe malnutrition than 
children who did. 

This study looked at kebele-level (individual 
and community) characteristics as important 
predictors of malnourished children aged 6-
59 months. It demonstrates how crucial 
kebele differences are for malnourished 
children between the ages of 6 and 59 
months. This study looked at regional 
differences in malnourished infants aged 6-59 
months using a multilevel ordinal logistic 
regression method of analysis (kebele). The 
model indicates that there are differences in 
the status of malnourished children aged 6-59 
months among kebeles; however, the main 
source of variation in the odds of having a 
malnourished child aged 6-59 months among  
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different kebeles was found to be individual-
level factors. These findings are consistent 
with most studies that have tried to 
differentiate  contextual effects from 
compositional effects(Subramanian et al., 
2003) and support a major role for a 
community-level phenomenon as a strong 
influence on children aged 6-59 months 
malnourished. 

Conclusion 

In predicting the severity status of children 
aged 6-59 months of malnutrition, due to the 
nature of the response variable random 
intercept model with random coefficients 
fitted the data adequately in predicting the 
severity status of children aged 6-59 months' 
malnutrition for the multilevel ordinal logistic 
regression model analysis. The economic 
status of the households, employment status of 
the mother, types of toilet facilities, 
breastfeeding, birth interval, number of the 
household members, educational level of the 
father, and geographical area (kebele) have a 
statistically significant effect on the status of 
malnutrition. Children aged 6-59 months' 
malnutrition remain a major public health/
nutritional status problem in the rural part of 
Itang special woreda. Although there is a 
kebele disparity in children's health/nutritional 
status, it is observed that children living in 
rural parts of the country were at high risk of 
being malnourished. The result also suggested 
that children from poor families were more 
likely to be malnourished than children from 
rich families in Itang special woreda. Children 
younger than 11 months (infants) had better 
nutrition status than other age groups. This 
could be because of breastfeeding in the early 
stages of child growth. So, any intervention by 
governmental and non-governmental 
organizations that aims at improving the 
children aged 6-59 months nutritional status 
should consider Kebeles with high rates of 
children aged 6-59 months malnourished to 
avert under-coverage of the Kebeles deserve 
it. Moreover, further design and implement 
primary health care and nutrition programs 
which would fit the features of each kebele of 
in Itang special woreda to safeguard children 
from nutritional deficiency. 
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