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Abstract Malnutrition continues to be an important public health problem not only in developing country but also in the
world. In Ethiopia, child malnutrition rate is one of the most serious public health problems and highest in the world. The aim
of this research is to assess prevalence of malnutrition and associated factors among under — five year’s children in Sheka
Zone. A community based cross sectional study was conducted on 628 children from April 1-6, 2015. Multistage sampling
method was used to select the study subjects. Data was collected using a pre-tested structured questionnaire by trained data
collectors. Based on weight — for — age anthropometric index (Z — score) child nutrition status is categorized into three groups
severely undernourished (< -3.0), moderately undernourished (-3.0 to -2.01) and nourished (=-2.0). Since nutrition status is
ordinal, an OLR model — proportional odds model (POM) is used to find predictors of both malnutrition and severe
malnutrition. Prevalence of malnutrition in the study area is 29.0 underweight, 37.6 stunting and 16.1 wasting, and also
11.5%, 17.5% and 71% were severely underweight, mildly underweight and nourished respectively. The OLR(POM) model
showed that child feeding status, duration of breast feeding, size of child at birth, had fever in the last two weeks, timing of
child put to the breast, had diarrhea in the last two weeks, and preceding birth interval were the significant predictors of child
malnutrition. Therefore, the concerned body should give implement on nutritional intervention activities at all level of the
community especially on children’s feeding status, time when a child is to be put in to the breast after birth, and Children who
were small in size at the time of birth.
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malaria and diarrhea would not have died had not they not
been malnourished in the first place [5].

Malnutrition continues to be a significant public health
problem throughout the low income countries, particularly in
South Asia and Sub-Saharan Africa [6]. Ethiopia has the
second highest rate of malnutrition in Sub-Saharan Africa
[11]. Nationally about 44% stunted, 29% underweight and
10% children were wasted [8].

A community based cross-sectional survey conducted in
West Gojam zone, Amhara region revealed that 49.2%
children were found to be under-weight, 43.2% of the
children under age five were suffering from chronic
malnutrition and 14.8% acutely malnourished [9].
According to research conducted in Gimbi district Oromia
region indicated that, 32.4% stunted, 23.5% underweight and
15.9% of the children were wasted. Prevalence of severe
stunting, severe underweight and severe wasting respectively

1. Introduction

The term malnutrition generally refers to both under
nutrition and over nutrition [1, 2]. Proper nutrition is one of
the most fundamental aspects of health, but today,
malnutrition (measured as poor anthropometric status)
continues to be a significant health concern and remains as
the single largest cause of child mortality around the world.
Poor nutrition can have irreversible effects, permanently
impacting a child’s cognitive development, immune system,
and overall growth [3].

Malnutrition is a serious problem because it causing the
deaths of 3.5 million children under 5 years old per- year in
the world, as well as it is at third level in the world of the
disease burden in this age group [4]. Roughly 30% of
children in the world are undernourished and in fact 60% of

children for example who die of common diseases like

* Corresponding author:

yilkalmes@gmail.com (Yilkal Messelu)

Published online at http://journal.sapub.org/phr

Copyright © 2016 Scientific & Academic Publishing. All Rights Reserved

were 15.7%, 8.0% and 5.7% [10]. Epidemiological studies
conducted in developing countries have identified several
factors associated with under nutrition, including low
parental education, poverty, low maternal intelligence, food
insecurity, maternal depression, rural residential area and sub



162 Yilkal Messelu et al.:

Determining Risk Factors of Malnutrition among under — Five Children

in Sheka Zone, South West Ethiopia Using Ordinal Logistic Regression Analysis

— optimal infant feeding practices [11].

In Ethiopia using 2011 DHS data using Bayesian approach
with Markov chain Monte Carlo (MCMC) techniques, sex of
child, preceding birth interval, birth order of child, place of
residence, mother’s education level, toilet facility, number of
household members, household economic status, cough,
diarrhea and fever were the most important determinants of
children nutritional status [12]. A study focused on the
southern region of the country using bivariate and
multivariate technique, socio-economic such as household
economic status and women’s education, and demographic
variables such as age, preceding birth interval and number of
under-five children were associated with child under
nutrition [13].

There are a lot of Contributing factors to under nutrition,
which needs to be studied, including widespread poverty,
limited employment opportunities, poor infrastructure, high
population pressure, low education levels, inadequate access
to clean water and sanitation, high rates of migration and
poor access to health services [11, 14]. Child malnutrition
remains a major public health problem in Ethiopia as well as
in the study area. Malnutrition cannot be tackled without
understanding its causes that is why the study was crucial to
identify underlining factors of Malnutrition among under —
five years age children in the study area. Therefore, the main
aim of this study was to identify the associated factors of
child malnutrition in Sheka Zone, south west Ethiopia.

2. Material and Methods

A community based cross — sectional study design was
used to assess magnitude and factors associated with
malnutrition in under — five children. The source population
was all mothers/caretakers in the household, who has under —
five children, who lived in the study area for at least six
months earlier to the time of data collection. The Study
population is all children under the age of five years living in
Sheka Zone South West Ethiopia.

The sample size was calculated using a formula for
estimation of a single proportion according to the following
assumptions: 29% of under-five children are underweight (P)
[8], with 95% confidence interval and 5% marginal of error
(d). The calculated sample size was 317. As a multistage
sampling technique was employed to identify study subjects,
a design effect of 1.8 was used. Also 5% was added for
non-responses. Thus, the final sample size was 628.

The study applies multi — stage sampling scheme using
stratified, cluster and simple random sampling. After
designing stratification as urban and rural, Yeki Wereda
from three rural Woredas and Masha city administration
center from two urban city administrations were selected
using simple random cluster sampling method. Finaly from
22 rural Kebeles of Yeki Wereda and 2 urban kebeles of
masha city administrative center, Shay and Shuny is selected
using lottery method for complete enumeration respectively.
In case, where there were more than one under-five children

in the same household, only one index child was selected by
lottery method to collect information on child’s health
characteristics. Mothers/ care givers of index under-five
children who had other health problem, critically ill and
those who did not live at least six-months in the study area
prior to the survey were excluded.

Dependent variable

A Variety of methods are commonly used for assessing
the nutritional status of under five children 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.
Weight — for — age anthropometric index is an excellent
overall indicator of a population’s nutritional health status.
Moreover, weight — for — age is a composite index of weight
— for — height and height — for — age [15]. The study
considered only weight — for — age anthropometric index
instead of weight — for — height and height-for-age to
measure the children nutrition status.

Based on weight — for — age anthropometric index (Z —
score) child nutrition status is categorized into three groups

o severely undernourished (< -3.0 Z-score) = 0
¢ moderately undernourished (-3.0 to -2.01 Z-score) and
=1
e Nourished (=-2.00 Z-Score) = 2
Thus nutrition status is an ordinal response (dependent)
variable grouped from a continuous variable.

Independent variables

Five categories of factors were assessed as independent
variables;

i.  Socio-economic and demographic variables; family
size, income, place of residence, maternal/paternal
education and occupation, Marital status of the
respondent, Information access and religion.

ii. Child characteristics; Age, Sex, birth order, preceding
birth interval, size at birth, Having fever recently,
Experience of cough and having diarrhea recently.

iii. Child caring practices; feeding practice, maternal
access to health facilities, and Vaccination status of a
child.

iv. Maternal Caring and characteristics; number of
children ever born, maternal health care, Breast
feeding practice,

v. Environmental Health condition; Water supply,
sanitation and housing conditions

Ordinal Logistic Regression Model

A number of logistic regression models have been
developed for analyzing ordinal response variables. The
POM is widely used in epidemiological and biomedical
applications but requires strong assumptions that may lead to
incorrect interpretations if the assumptions (Adequate Cell
Count and Parallel Lines) are violated [16].

The proportional odds model (POM), also known as the
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cumulative logit model, is appropriate when an originally logit[Y < i] = log [“_1] = log [L]’

continuous response variable is later grouped. The 1= i1t .+

cumulative probabilities are the probability that the response i=12..¢c-1

Y falls in category i or below, for each possible i, i=1,2,...,c Then the logit or log-odds of the first i cumulative

where C is the number of categories. Let Y be the categorical  probabilities is modeled as a linear function of the
variable with C ordered categories. Cumulative probability — explanatory variables (x1, X, X3 ..... X)) as:

reflects the ordering with: 7, (X))
Pr(Y<1) <pr(Y<2) <. <pr(Y<c) =1 logit[Y, < i|x,] = log [—1 — (X
Let, =a; — Bixy — = BpXpr = a; — X|B

T =Pr(Y<i), i=1,..,c—-1
Then the odds of the first i cumulative probability are:

fori=12,...,c—1;1=1,2,..,n
where 8 is a column vector of P regression coefficients and

. pr(Y < i) o] a; is i*" intercept coefficient.
odds(Y< i) = — = ,i . .
l—-pr(¥Y<i) l1-m Partial Proportional Odds Model (PPOM)
=12,....,c—1 When the proportional odds assumption applies to some

but not all of the covariates, the partial proportional odds

The POM models the log —odds (logits) of the first i model may be used.

cumulative probabilities as:

L. Unrestricted partial proportional odds model (PPOM — UR)

The unrestricted partial proportional odds model is used when proportional chances assumption is not valid and the
coefficients are associated with each category of the response variable

pr(y = 1|x) + - +pr(y = ilx) } _ ln{ Tipr(y =ilx) }

pr(y = (i +1]x) + -+ pr(y = klx) Hapr(y = ilx)
= a; = {(Br+vidxs + -+ (By +vig)xq + (Byaa¥grn) + -+ (Bpp)}
=aq; — Z?:l(ﬂj + v )x; —Zf=q+1 Bix, Where i = 1,...,C -1

II. Restricted partial proportional odds model (PPOM-R)

Is used when Proportional odds assumption not valid and linear relationship for odds ratio (OR) between a co-variable and
the response variable.

logitly; < i|x] = ln{

logitlt, < i|x]=ln{ pr(y = 11x) + -+ pr(y = ilx) }:l {Zipr(y=i|x)}

pr(y = (i +1]x) + -+ pr(y = klx) Yiapr(y = ilx)
= a; =t {(B +v)x + -+ (By + Vo) xg} — (Byrixgsr) — -+ — (Boxy)
Where i =1,...,C -1
Data processing
First the data checked for completeness and consistency. Then it was coded and entered in the computer using EP16
software. The software has a program (Epi — Nut) to convert nutritional data into Z — scores of the indices; H/A, W/H and

W/A taking age and sex into consideration using NCHS reference population standard of WHO then, the data exported to
SPSS program for analysis.

3. Results and Discussion

3.1. Results

A total of 628 children Under — five years of age were selected from the target population out of which 29.0%, 37.6%
and 16.6% were underweight, stunting and wasting respectively and also 11.5%, 17.5% and 71% were severely
underweight, mildly underweight and nourished respectively.

The result of table 1 reveals that 4.0 percent of the children under age of five were worst feeding status, 5.4% were never
breastfed children, 17.4% were smaller than average at birth, 14.6% had fever in the last two weeks, 32.2% who were put
to the breast one hour later of birth, 17.2% had diarrhea in the last two weeks, and 4.9% having 1-2 years preceding birth
interval.
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Table 1. Children’s nutrition status according to selected independent variables (April, 2015)

Child’s Malnutrition Status Chi-square
Variables N Severe Mild Nourished DF P-value
Duration of breast feeding
Still breasting 323(51.4%) 8.4% 17.0% 74.6%
Ever breasted, but not currently 271(43.2%) 11.8% 18.8% 69.4% 40.600 4 0.000
never breastfed 34(5.4%) 44.1% 20.6% 35.3%
Size of child at birth
Smaller than average 109(17.4%) 22.0% 20.2% 57.8% 19.123 4 0.001
Average 319(50.8%) 11.6% 18.5% 69.9%
Large 200(31.8%) 6.5% 16.0% 77.5%
Child feeding status
Low(0 6 times) 25(4.0%) 52.0% 20.0% 28.0%
Medium(7-9 times) 394(62.7%) 11.9% 19.0% 69.0% 47.773 4 0.000
High(10-12 times) 209(33.3%) 6.7% 15.8% 77.5%
Had fever in the last2 weeks
No 536(85.4%) 10.3% 17.2% 72.6% 11.476 2 0.003
Yes 92(14.6%) 20.7% 22.8% 56.5%
Timing of child put to the breast after birth
Immediately 393(62.4%) 8.4% 15.3% 76.3%
within an hour 33(5.3%) 9.1% 18.2% 72.7% 23.717 4 0.000
one hour later 202(32.2%) 18.8% 23.3% 57.9%
Had diarrhea in the last2weeks
No 520(82.8%) 11.0% 16.5% 72.5% 7.524 2 0.023
Yes 108(17.2%) 15.7% 25.0% 59.3%
Preceding birth interval
No preceding 204(32.5%) 12.7% 14.7% 72.5%
1-2 years 31(4.9%) 19.4% 323%  48.4% 13.290 6 0.039
3-4years 268(42.7%) 12.7% 19.4% 67.9%
5 and above 125(19.9%) 6.4% 16.8% 76.8%
The proportion of severely malnourished and moderately that all the variables were found insignificant

malnourished children were found higher among worst child
feeding status (52% & 20.0%), never breastfed children
(44.1% & 20.6%), small size children at birth(22% &
20.2%), had fever in the last two weeks (20.7% & 22.8%),
child put to the breast one hour later after birth (18.8% &
23.3%), had diarrhea in the last two weeks (15.7% & 2.5%),
and having 1-2 years preceding birth interval (19.4% &
32.3%).

Multiple Ordinal Logistic Regression Analysis

Multiple Ordinal logistic regressions were fitted based on
the chi-square test result of bi-variable analysis. Based on
results displayed in Table 1 those predictor variables that are
associated with malnutrition status at 5% level significance
were selected for multiple ordinal logistic regression analysis.
All the considered variables in the POM are found
significant. One of the assumptions underlying ordinal
logistic regression is that the relationship between each pair
of outcome groups is the same. This can be checked using the
test of parallel lines in which the null hypothesis states that
the slope coefficients in the model are the same across
response categories. The test results shown in Table 2 reveal

(Chi-square=16.62, P-value=0.342). Therefore, there is no
enough evidence to reject the null hypothesis for the ordinary
regression model. Thus, the proportional odds assumption
appears to have held for the model.

Table 2. Brant test of parallel regression assumption

Variable Chi-square  p>chi-square =~ DF

All 16.62 0.342 15
Duration of breast feeding 2.2 0.138 1
Size of child at birth 0.85 0.356 1
Child feeding status 291 0.088 1
Hade fever 0.39 0.534 1
Timing of child put to the breast 0.04 0.849 1
Had diarrhea 1.00 0.317 1
Preceding birth interval 1.51 0.22 1

3.2. Discussions of the Result

The results displayed in Table 3 show that duration of
breast feeding, size of child at birth, child feeding status,
had fever in the last two weeks, Timing of child put to the
breast after birth, had diarrhea in the last two weeks, and
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preceding birth interval were found to be significant
predictors of child malnutrition status.

The result of ordinal logistic regression analysis shown in
Table 3 describes that the estimated odds ratio
(exp(2.152)=8.6) for low feeding children were 8.6 times
more likely to be severely malnourished as compared to
high feeding children holding all other variables constant.
The odds ratio could be as low as 3.62 and as high as 20.43
with 95% confidence. Inappropriate feeding practices are a
major cause of the onset of malnutrition in young children
[17]. The study revealed that duration of breast feeding is
significantly related with the malnutrition status of children.
Never — breastfed children being severely malnourished
were 5.134 times more likely than still breast feeding, and
3.892 times more likely than ever breasted, not currently
breast feeding children. This finding is supported by a study
done in Bangladesh which showed that children who were
breast - feeding at the time of the interview were 0.8 less
likely than children who were not breast-feeding to be
underweight [18]. It may be concluded that breast-milk is
good for health of infants but for older children supplement

food is required because they need addit ional food for
growth [21]. It is proposed that supplementary food through
the mother and child-care programs should be given to the
children for their proper growth.

Under — five children those who put to the breast
immediately after birth were 2.11 less likely to be severely
malnourished as compared to those who put to the breast an
hour later after birth. Breast feeding should start
immediately for the infant to benefit from the mother’s
colostrums (first milk, or ‘immune’ milk which is extra rich
in carbohydrates, proteins and antibodies).

Child’s size at birth appears to be an important indicator
of malnutrition risk. The estimated odds ratio (OR=2.11)
implies that small size children at birth were 2.11 times
more likely to be severely malnourished as compared to
those large size children at keeping all other covariates
fixed. This figure can go up to 3.586 and can go down to
1.245 with 95% confidence. This finding is also in
agreement with study done in Bangladesh that showed
Children who had been smaller than average at birth were 2.3
times more likely than other children to be underweight [18].

Table 3. Ordinal Logistic Regression (POM) Results of malnutrition among under — five children in Sheka Zone, South West Ethiopia (2015)

95% CIof OR

Co-variable ® S.E Wald DF  p-value Lower Upper

boundary  boundary
Duration of breast feeding
Still breasting 1.636 0.367  19.860 1 0.000 0917 2.356
Ever breasted, but not currently 1.359 0.370  13.523 1 0.000 0.635 2.084
never breastfed (ref)
Size of child at birth
Smaller than average -0.748 0.270 7.677 1 0.006 -1.277 -0.219
Average -0.311 0.222 1.969 1 0.161 -0.747 0.124
Large(ref)
Child feeding status
Low(0- 6 times) -2.152 0.441  23.788 1 0.000 -3.017 -1.287
Medium(7-9 times) -0.342 0.214 2.566 1 0.109 -0.761 0.077
High(10-12 times)(ref)
Had fever in the last 2 weeks
No 0.758 0.237  10.243 1 0.001 0.294 1.221
Yes(ref)
Timing of child put to the breast after birth
Immediately 0.746 0.201 13.718 1 0.000 0.351 1.140
within an hour 0.544 0.423 1.656 1 0.198 -0.285 1.374
one hour later(ref)
Had diarrhea in the last 2 weeks
No 0.532 0.226 5.517 1 0.019 0.088 0.975
Yes(ref)
Preceding birth interval
No preceding child -0.337 0.276 1.494 1 0.222 -0.878 0.203
1-2 years -1.088 0.426 6.521 1 0.011 -1.923 -0.253
3-4 years -0.367 0.265 1.915 1 0.166 -0.886 0.153

5 and above years(ref)
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This study also found that had fever in the last two week
was significantly associated with children malnutrition
status (P<0.05). Under — five children who had fever in the
last two week were 2.134 times more likely to be severely
malnourished as compared to those who had no fever in the
last two weeks keeping all other covariates fixed. This study
was in line with the study conducted in Kenya which showed
that children who had Fever was significantly associated
with wasting and underweight, with higher levels of
wasting and underweight among children who had fever
before the survey [22].

Under — five children who had diarrhea in the last two
week were 1.702 times more likely to be severely
malnourished as compared to those who had no diarrhea in
the last two week keeping all other covariates fixed. This is
consistent with study conducted in Ethiopia and Bangladesh
[12, 19], which showed children experienced with diarrhea
within last two weeks of the survey had higher risk of being
undernourished when comparison is made with the children
having no such problem. The explanation may be that
diarrhea may cause the loss of weight and it affects
nutritional status.

The result in the above table also showed that the
preceding birth interval of children is a significant predictor
of malnutrition status. The estimated odds ratio (OR=2.968)
implies that the likelihood of children who have a preceding
birth interval of 1-2 years being severely malnourished
were 2.968 times more likely than those in the preceding
birth interval of 5 and above years, holding all other
variables constant. This study was in line with the study
conducted in Bangladesh which showed that children having
birth interval < 24 months had higher risk of being under
nutrition as compared with children having 48+ month’s
birth interval [19, 20]. Longer duration of birth reduces
sharing problems among living siblings and parents can
take better care of their children and enhance the
breastfeeding duration of the new — born. The resource may
also be the factor as more resources are required by the
household for caring the mother and new-born during
pregnancy as well as in infancy.

4. Conclusions and Recommendations

In conclusion, there are high prevalence rates of under
nutrition (stunting, wasting and underweight) among the
under five children in Sheka Zone South west Ethiopia. From
the Ordinal logistic regression analysis low feeding status,
never breastfed, small size of child at birth, had fever in the
last two weeks, child put to the breast one hour later, had
diarrhea in the last two weeks, and preceding birth interval
1-2years were significantly associated with increased risk of
under nutrition.

The above findings are expected to update knowledge of
health scientist about possible cause of malnutrition among
under — five children and help policy planners to develop
strategic plans. The concerned body should give attention for

children’s feeding practices because in this study we found
that child feeding status, duration of breast feeding and
Timing of child put to the breast were significantly
contributed for child malnutrition status, those variables are
all related to feeding so it is better to give attention how
mothers (care taker) are feeding their children.

Children who were small in size at the time of birth need
special care because those children are more likely to be
under nourished, so the health extension workers or
individuals in hospital should advise mothers to give a better
care for those children. Health workers should work hard on
family planning, because preceding birth interval is a
significant predictor variable. And children who experience
any kind of health problem especially fever and diarrhea
should immediately go to health centers.
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