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Background: Malnutrition is one of the main health problems facing children under five
years of age in developing countries. Undernutrition imposes significant costs on the
Ethiopian economy as well as impacting the well-being of the society. The aim of this
study was to assess determinants of acute malnutrition among children aged 6-59 months
attending public health facilities in Gambella Town, Southwest Ethiopia, 2019.

Methods: An institution-based unmatched case—control study was conducted among children
aged 659 months with and without acute malnutrition visiting public health facilities in Gambella
town from June 7 to July 21, 2019. Data were collected using an interviewer-administered
structured questionnaire and anthropometric measurement was done by standardized calibrated
instruments. The collected data were entered onto EpiData™ version 3.1 and then exported to SPSS
version 20 for analysis. Both bivariate and multivariable logistic regression analyses were used to
identify determinants of acute malnutrition. Statistical significance was declared at P-value of
<0.05.

Results: A total of 342 children (114 cases and 228 controls) with mother/care giver pair
were interviewed making the response rate 100%. Maternal education (AOR=2.55, 95%CI:
1.02-6.37), birth order of the child (AOR=3.65, 95%CI: 1.21-11.03), number of under-five
children in the family (AOR=3.40, 95%CI: 1.03—11.22), immunization status (AOR=4.60,
95%CI: 1.51-13.99), IYCF counseling (AOR=6.02, 95%CI: 2.91-12.46), time of initiation
of breastfeeding after birth (AOR=2.43, 95%CI: 1.14-5.17), and diarrhea in the last two
weeks preceding the survey (AOR=2.74, 95%CI: 1.32-5.68) were significantly associated
with acute malnutrition among children aged 6-59 months.

Conclusion: This study identified the basic, underlying, and immediate determinants of
acute malnutrition among children aged 6—59 months. Multisectoral collaboration to improve
women’s education, [YCF counseling, environmental sanitation, vaccination completion, and
prompt seeking of diarrhea treatment to reduce acute malnutrition is required.
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Background

Malnutrition is a universal problem holding back development with unacceptable
human consequences. It affects all geographies, all age groups, rich people and poor
people, and all sexes.! Malnutrition is broad term commonly used as an alternative
to “undernutrition” but which technically refers to any dysfunction of nutrition,
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including inadequate, excessive or unbalanced nutrition.
Undernutrition covers a range of disorders including
growth failure and micronutrient deficiencies.’

Acute malnutrition is a recent and severe weight loss
(wasting) as a result of acute food shortage and/or illness
and is measured by weight for height or mid upper arm
circumference (MUAC).® Wasting is usually is a conse-
quence of insufficient food intake or a high incidence of
infectious diseases, especially diarrhea. Wasting in turn
impairs the functioning of the immune system. It can
lead to increased severity, duration, and susceptibility to
infectious diseases and an increased risk of death. It is
considered the best indicator of acute malnutrition and a
strong predictor of mortality among children under five
years of age."*’

Childhood malnutrition is a major health problem con-
tributing to child morbidity, mortality, impaired intellec-
tual development, suboptimal adult work capacity and
increased risk of diseases in adults.® Malnourished chil-
dren have lower resistance to infection and are more likely
to die from common childhood ailments such as diarrheal
diseases and respiratory infections. In addition to this,
malnourished children that survive are likely to suffer
from frequent illness, which adversely affects their nutri-
tional status. These lock them into a vicious cycle of
recurring sickness, faltering growth and diminished learn-
ing ability.>’

Acute malnutrition is not only a condition that kills,but
also has long-term health and developmental conse-
quences, which include an increased risk of stunted
growth, impaired cognitive development and a greater
chance of developing noncommunicable diseases in
adulthood.®*® For current and succeeding generations,
good nutrition is the cornerstone for survival, health and
development.” Better nutritional status of children reflects
a healthy and a productive generation in the future. When
the population is well nourished the results are higher
individual productivity, lower health-care costs and greater
economic output™'® Suboptimum breastfeeding, especially
nonexclusive breastfeeding in the first six months of life
results in 1.4 million deaths and 10% of disease burden in
children younger than five years.®

Malnutrition affects every country and its rates remain
alarming. In 2017, nearly 51 million children under five were
wasted and 16 million were severely wasted globally. Africa
and Asia bear the greatest share of all forms of malnutrition.
Asia is home to the majority of children under five suffering
from wasting and severe wasting. In 2017, more than two

thirds (69%) of all wasted children under five lived in Asia
that is more than half of all wasted children in the world
lived in Southern Asia, while more than one quarter (27%)
lived in Africa. Wasting in children is life-threatening. In
Asia and Oceania, wasting is putting nearly one in ten
children under five at increased risk of death."!

Ethiopia is one of the poorest among the developing
countries. It has one of the highest undernutrition rates
within Sub-Saharan Africa. According to the Ethiopian
Demographic and Health Survey (EDHS), the trend of
stunting and being underweight decreased over a 16-year
period (2000-2016) from 58% to 38% for stunting and
41% to 24% for being underweight, but wasting changed
little over the same period.'> There is variation in preva-
lence of all forms of malnutrition and their determinants
across regions, localities and place of residence in
Ethiopia. Gambella region where the study was conducted
has a wasting and severe wasting rate of 14.1% and 3.4%,
respectively which slightly exceeds the national severe
wasting rate of 3%.'?

As acute malnutrition (wasting) remains among the top
causes of morbidity and mortality among children under
five years of age, it is indicated that it is still a serious
public health problem that requires attention. Development
of effective policies and programs to alleviate acute mal-
nutrition require an understanding of its determinants.
A few studies were conducted in different parts of
Ethiopia but limited to address a few of the determinants.
In addition to this, those studies are not specific to this
study area. It is necessary to channel research projects
toward identifying the determinants of acute malnutrition
(wasting) in various areas across the country to promote
and strengthen effective prevention strategy to reduce
wasting prevalence so that it will no longer be a public
health threat. Therefore, this study was conducted to iden-
tify determinants of acute malnutrition (wasting) among
children aged 6—59 months attending public health facil-
ities in Gambella town so that Gambella Regional Health
Bureau (GRHB), UNICEF and partners working on pre-
vention and treatment of acute malnutrition in the region
will use it to improve effectiveness and efficiency of their
intervention strategies.

Methods
Study Setting and Design

This institution based unmatched case—control study was
conducted in two public health facilities of Gambella
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town, the capital of Gambella National Regional State.
Gambella town is located at a distance of 766 km from
the center to Southwest direction. Gambella town com-
prises of five administrative kebeles and only two public
health facilities providing community based management
of acute malnutrition (CMAM). According to 2011
Ethiopian Fiscal year (EFY) population projection, the
town has a total population of 59,462 (30,326 females
and 29,136 males) and 12,927 households. The total popu-
lation of children below five years of age are 8473 and
95% (8027) are children 6-59 months of age. This study
was conducted in Gambella town health center and
Gambella hospital from June 7- July 21, 2019.

Study Population

All children aged 659 months with mother/care giver pair
who attended public health facilities in Gambella town for
different health-care services during the study period were
the study population. The study has two groups of partici-
pants (cases and controls). Cases were all selected children
aged 6-59 months with acute malnutrition (weight-for-
height z-score <2 SD or <80% median of the WHO
child growth standard or a MUAC <120 mm). Controls
were all selected children aged 6— 59 months without
acute malnutrition (weight-for-height z-score >—2 SD or
>80% median of the WHO child growth standard or a
MUAC >120 mm).

Inclusion and Exclusion Criteria

Children aged 6-59 months with and without acute mal-
nutrition were included. Children aged 6—59 months with
acute malnutrition and known chronic illnesses like TB,
HIV, renal disease, cardiac diseases and congenital
abnormalities were excluded. In addition, a child who
has edema or was seriously ill or lived in Gambella town
for less than six months was excluded.

Sample Size Determination and Sampling

Procedures

Sample size was calculated using Epi InfoTM version 7
for window-Stat Calc for calculating sample size for
unmatched case—control study by assuming proportion of
febrile illness preceding two weeks before developing
SAM was used to obtain a minimum sample size of 312
(104 cases and 208 controls), 95% confidence level, 80%
power and control to case ratio of two. Considering the
nonresponse rate of 10%, the total sample size was 342

(114 cases and 228 controls). The sample was allocated to
the two public health facilities proportional to their acutely
malnourished children reported.

Since the numbers of acute malnourished children seen
per month in each of the two public health facilities were
less than the sample allocated to it, all acutely malnour-
ished children were included in the study except those
excluded as previously described. Once an acutely mal-
nourished child aged 6-59 months was selected as a case
and his or hermother/caretaker interviewed, two non-
acutely malnourished children aged 6-59 months were
selected as controls and their mothers/caretaker inter-
viewed until the samples allocated to each facility were
obtained.

Data Collection Tools and Procedures
An interviewer administered structured questionnaire,
which was adapted after a thorough review of different
literature, was used to collect data related to the objectives
of the study. The questionnaire covered a range of topics
including sociodemographic factors, child characteristics,
child feeding and caring practices, maternal characteris-
tics, and environmental health conditions. The question-
naire was prepared first in English and translated into local
language (Nuer) then back to English by another person
who was blinded for the English version to check clarity of
the questionnaire. Three data collectors and two super-
visors were trained for two days about the objectives of
the study, interview, skipping pattern, techniques of mea-
surement and classification. Questionnaire was pretested
on 10 acutely malnourished and 10 nonmalnourished chil-
dren in other health facility to check the clarity of ques-
tionnaire, sequence of questions and competence of data
collectors. Discussion was held based on the result of the
pretest and necessary correction was done. Data were
checked for completeness by supervisors on a daily basis
during data collection. Regarding anthropometric measure-
ment, calibration of instruments was done on a daily basis.
Data were collected by data collectors from all eligible
children with mothers or caretakers using a pretested inter-
viewer-administered structured questionnaire and anthro-
pometric measurements. Anthropometric data were
collected using measurement tools (MUAC tape, stadi-
ometer, weight scale or salter scale) following standard
procedures.

Weight was measured using electronic measuring scale
(SECA) to the nearest 0.1 kg in bare feet and with the
minimum possible light clothes. Length was measured in
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the standing position to the nearest 0.1 cm using a measur-
ing board with an upright base and movable headpiece
made by Seca, Hamurg, Germany. Length was measured
in laying position (recumbent position) using height mea-
suring board or stadiometer to the nearest 0.1 cm for
children under 24 months of age. MUAC was measured
using easily portable measurement device armband/tape on
left arm.

The food security status of the households was deter-
mined based on nine standard household food insecurity
access scale (HFIAS) questions that were developed for
this purpose by food and nutrition technical assistance
(FANTA) in 2007 for a developing country. Based on
HFIAS, households were categorized as food secure,
mild food insecure, moderate food insecure, and severe
food insecure.

Data collected on dietary consumption were based on
qualitative data collection on dietary recall of seven food
groups consumed over the 24 h preceding the survey.
These data were used to calculate the dietary diversity
score (DDS), the minimum dietary diversity (MDD), the
minimum meal frequency (MMF), and the minimum
acceptable diet (MAD) classifications. DDS was computed
based on the seven food groups which contains grains,
roots and tubers; legumes and nuts; dairy products; flesh
foods; eggs; vitamin A rich fruits and vegetables; other
fruits and vegetables; with one being the minimum score
and seven the maximum score. MMD was a consumption
of four or more food groups out of the seven food groups
for children aged 623 months. MMF was defined as
receiving solid or semisolid food at least twice a day for
breastfed infants 6-8 months; three times a day for
breastfed children 9-23 months, and receiving solid or
semisolid food or milk feeds at least four times a day for
nonbreastfed children 6-23 months. Children aged 6-23
months who have MAD met all three IYCF criteria:'
breastfeeding, or not breastfeeding and receiving two or
more feeds of commercial infant formula; fresh, tinned, or
powdered animal milk; or yogurt;> MDD; and®> MMF
according to their age and breastfeeding status.

Data Processing and Analysis

Data were entered onto EpiData™ version 3.1 Odense,
Denmark and exported to SPSS wversion 20 (IBM
Corporation, Armonk, NY, USA), for descriptive and
inferential analyses. Anthropometric data were analyzed
using WHO Anthro version 3.2.2. In the analysis, plau-
sibility of anthropometric Z scores were checked using

the WHO protocol recommendations (2006), which pro-
vide standard deviation cut points for anthropometric Z-
scores as a data quality assessment tool.'* Accordingly,
implausible z-scores data were excluded if a child’s HAZ
was below —6 or above +6, WAZ below —6 or above +5,
WHZ below -5 or above +5, or BMIZ below —5 or above
+5. Descriptive analysis was used to describe the percen-
tages and number of distributions of the respondents by
sociodemographic characteristics and other relevant vari-
ables in the study. Binary logistic regression analysis was
performed on the independent variables and the depen-
dent variable. Variables with P-value <0.25 in bivariate
logistic analysis were entered into final multivariable
logistic regression model to control for potential con-
founders and to identify significant factors associated
with outcome variables. The candidate variables were
entered into multivariable logistic regression model
using Enter method to get significant and insignificant
variables in the model. Multicollinearity was checked.
Adequacy of the model to fit the outcome variable with
the predictors was checked using Hosmer and Lemeshow
test for goodness of fit. Finally, adjusted odds ratio
(AOR) along with 95%CI was estimated to assess the
strength of the association and a P-value <0.05 was
considered to declare the statistical significance in the
multivariable analysis in this study.

Results

Sociodemographic Characteristics

In this study, a total of 342 children (114 cases and 228
controls) aged 6-59 months with mothers or caretakers
were interviewed making the response rate 100%. The
mean age of children in this study was 24 months.
Protestant was the predominant religion of the respondents
(52.6% and 43.4% among respondents with cases and
controls respectively). About one third (31.5%) of mothers
of cases have no job while 48.2% of mothers of controls
were government employees. The principal occupation of
fathers of cases and controls was government employment
(30.8% and 60.4% respectively). About 13.5% of deci-
sion-makers were relatives of cases compared to 7.5%
among controls. The mean age of mother at delivery of
index child was 23 years. Among households with cases,
10.5% of them had more than three children under five
years of age compared to only 3.9% of households with
controls (Table 1).
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Table | Sociodemographic Characteristics Among Cases and Controls in Gambella Town, Southwest Ethiopia, July 2019

24-59 months

Variables Category Cases Controls

Sex of child Male 59 (51.8%) 110 (48.2%)
Female 55 (48.2%) 118 (51.8%)

Child’s age 6-23 months 71 (62.3%) 101 (44.3%)

43 (37.7%)

127 (55.7%)

Place of residence Urban 81 (71.1%) 220 (96.5%)
Rural 33 (28.9%) 8 (3.5%)

Ethnicity Nuer 65 (57.0%) 69 (30.3%)
Agnuak 15 (13.2%) 37 (16.2%)
Tigre 4 (3.5%) 17 (7.5%)
Oromo 8 (7.0%) 44 (19.3%)
Amhara 9 (7.9%) 34 (14.9%)
Kambata 5 (4.4%) 12 (5.3%)
Guragie 2 (1.8%) 9 (3.9%)
Welaita 4 (3.5%) 3 (1.3%)
Others 2 (1.8%) 3 (1.3%)

Religion Protestant 60 (52.6%) 99 (43.4%)
Orthodox 14 (12.3%) 61 (26.8%)
Muslim 10 (8.8%) 18 (7.9%)
Catholic 8 (7.0%) 24 (10.5%)
Seventh Day Adventist 19 (16.7%) 24 (10.5%)
Others 3 (2.6%) 2 (0.9%)

Marital status

Married and lived together

89 (87.3%)

203 (93.5%)

Not living together 13 (12.7%) 14 (6.5%)
Mother’s education No formal education 38 (35.2%) 17 (7.5%)
Formal education 70 (64.8%) 211 (92.5%)
Father’s education No formal education 14 (13.1%) 6 (2.8%)
Formal education 93 (86.9%) 211 (97.2%)
Mother’s occupation Employed 23 (21.3%) 113 (49.6%)
Unemployed 85 (78.7%) 115 (50.4%)
Father’s occupation Employed 42 (39.3%) 152 (70.0%)
Unemployed 65 (60.7%) 65 (30.0%)

Decision making autonomy

Both mother and father
Either mother or father

158 (69.3%)
53 (23.2%)

62 (54.4%)
37 (32.5%)

More than five

Other relative 15 (13.2%) 17 (7.5%)
Number of children aged <5 Less than equal to three 102 (89.5%) 219 (96.1%)

More than three 12 (10.5%) 9 (3.9%)
Family size Less than or equal to five 64 (56.1%) 126 (55.3%)

50 (43.9%)

102 (44.7%)

Birth order of index child

First to third

Fourth and above

94 (82.5%)
20 (17.5%)

212 (93.0%)
16 (7.0%)

Birth interval

Less than two years

Two years and over

28 (33.7%)
55 (66.3%)

13 (7.3%)
164 (92.7%)

Mother’s age at delivery

Less than 20 years

20 years and over

47 (41.2%)
67 (58.8%)

55 (24.1%)
173 (75.9%)
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Figure | Food groups consumed by children 6-59 months in the past 24 h before the survey in Gambella town, Southwest Ethiopia, July 2019.

Dietary Diversity of the Children

Dietary recall of seven food groups consumed over the
24 h preceding the survey was assessed. The common food
groups consumed were cereals (grains) and vitamin A rich
fruits and vegetables. The lowest consumed food groups
were legumes and eggs. When comparing the consumption
of individual food groups among cases and controls, con-
trols consumed each type of food group more than cases
consumed (Figure 1).

Determinants of Acute Malnutrition
In multivariable logistic regression analysis, children
whose mothers had no formal education were 2.6 times
more likely to have acute malnutrition than their counter-
parts (AOR=2.55, 95%CI: 1.02-6.37). Likewise, in order
of birth, fourth-born children and above were 3.6 times
more likely to be acutely malnourished than the first to
third children (AOR=3.65, 95%CI: 1.21-11.03). Children
from households with more than three children under five
years were 3.4 times more likely to have acute malnutri-
tion than children from households with three or fewer
children under five years (AOR=3.3.40, 95%CI: 1.03—
11.22). Furthermore, children who did not complete vac-
cination according to their age were 4.6 times more likely
to be acutely malnourished than their counterparts
(AOR=4.60, 95%CI: 1.51-13.99). Children who were not
breastfeeding within one hour of birth were 2.4 times more
likely to have acute malnutrition than children who
of birth
Likewise children

initiated breastfeeding within one hour
(AOR=2.43, 95%CI: 1.14-5.17).

whose mothers have not received IYCF counseling were

six times more likely to be acutely malnourished than
children whose mothers have received IYCF counseling
(AOR=6.02, 95%CI: 2.91-12.46). Children who had diar-
rhea in the last two weeks before the survey were 2.7 times
more likely to be malnourished than those children who
did not have diarrhea in the last two weeks before the
survey (AOR=2.74, 95%CI: 1.32-5.68) (Table 2).

Discussion

The study revealed that educational status of the mothers/
caretakers, number of children underfive years old in the
family, order of birth of the index child, immunization
status of the child, IYCF counseling of the mothers/carers,
time of breastfeeding initiation after birth and diarrhea in
the last two weeks prior to the survey were determinants of
nutritional status of the children.

The study revealed that children whose mothers had no
formal education were more likely to have acute malnutri-
tion compared to their counterparts. This is consistent with
findings of other studies in South Asian countries such as
Bangladesh, India, the Maldives, Nepal, Pakistan, and
Afghanistan.'*' It is also in line with findings of other
studies in Ethiopia.'” ' This might be due to the fact that
mothers with formal education acquire knowledge which
helps them to understand and obtain information on opti-
mal child feeding and care practice through education,
advice and media.

Number of children under five in the family was
another factor significantly associated with acute malnutri-
tion among children 6-59 months. In this study house-
holds with more than three children under five years of age
were more likely to have acute malnutrition than children
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Table 2 Predictors of Acute Malnutrition Among Children Aged 6-59 Months in Gambella Town, Southwest Ethiopia, July 2019

Variables Acute Malnutrition COR (95%CI) AOR (95%Cl)
Cases Controls
Maternal education
No formal education 38 (35.2%) 17 (7.5%) 6.74 (3.58-12.68) 2.55 (1.02-6.37)*
Formal education 70 (64.8%) 211 (92.5%) | |
Maternal occupation
Employed 23 (21.3%) 113 (49.6%) | |
Unemployed 85 (78.7%) 115 (50.4%) 3.63 (2.14-6.16) 1.70 (0.76-3.78)
Decision-making in household
Both mother and father 158 (69.3%) 62 (54.4%) | |
Either mother or father 53 (23.2%) 37 (32.5%) 1.78 (1.07-2.97) .11 (0.51-2.41)
Other relative 15 (13.2%) 17 (7.5%) 2.25 (1.06-4.78) 0.38 (0.11-1.25)
Number of children <5
Less than equal to three 102 (89.5%) 219 (96.1%) | |
More than three 12 (10.5%) 9 (3.9%) 2.86 (1.17-7.01) 3.40 (1.03-11.22)*

Birth order of index child

|st3rd 94 (82.5%) 212 (93.0%) | |

4™ and above 20 (17.5%) 16 (7.0%) 2.82 (1.40-5.68) 3.65 (1.21-11.03)*
Mother’s age at delivery

Less than 20years 47 (41.2%) 55 (24.1%) 4.35 (1.59-11.92) 2.12 (1.00-4.51)

20years and above 67 (58.8%) 173 (75.9%) | |
Household food security

Food secure 57 (50.0%) 144 (63.2%) | |

Food insecure 57 (50.0%) 84 (36.8%) 1.71 (1.09-2.70) 1.04 (0.49-2.22)

Immunization
Completed according to age 78 (68.4%) 219 (96.1%)

Not completed 36 (31.6%) 9 (3.9%)

|
11.23 (5.12-24.37)

[
4.60 (1.51-13.99)*

IYCF counseling

Yes 29 (25.4%) 173 (75.9%) | |

No 85 (74.6%) 55 (24.1%) 9.22 (5.49-15.50) 6.02 (2.91-12.46)*

BF initiation after birth

Within one hour 27 (26.7%) 112 (50.2%) | |

After one hour 74 (73.3%) 111 (49.8%) 2.77 (1.66—4.62) 243 (1.14-5.17)*
Colostrum given

Yes 77 (76.2%) 204 (91.5%) | |

No 28 (23.8%) 14 (8.5%) 3.35 (1.74-6.45) 0.59 (0.21-1.67)
Initiation of complementary feeding

Six months 46 (40.4%) 147 (64.5%) | |

Before or after six months 68 (59.6%) 81 (35.5%) 2.68 (1.69-4.26) 0.91 (0.46-1.82)
Hand washing

Yes 95 (83.3%) 210 (92.1%) | |

No 19 (16.7%) 18 (7.9%) 2.33 (1.17-4.65) 1.53 (0.50-4.71)

Diarrhea in the last two weeks
Yes 69 (60.5%)
No 45 (39.5%)

67 (29.4%)
161 (70.6%)

3.69 (2.30-5.90)
[

2.74 (1.32-5.68)*
[

Note: *P-value <0.05.

Abbreviations: IYCF, infant and young child feeding; COR, crude odds ratio; AOR, adjusted odds ratio.
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from households with fewer than three children under five.
This confirms the findings of other studies in Ethiopia,
Malaysia, and India.'”'"** This could probably be due
to increased competition for food among children. Beside
this, mothers as the main carers for children under five
might have also been busy with other household tasks.
They could be exhausted while providing the necessary
care for more children, which might result in poor child-
care practice.

This study further identified that children with higher
birth order had higher odds of acute malnutrition than those
children with lower birth order. This is icontrary to other
studies in Ethiopia'~** but confirms the findings of studies
in South Asian countries such as Bangladesh, India, the
Maldives, Nepal, Pakistan, and Afghanistan.15’22’25 The
explanation for this might be due to cultural practices in
this study area which gives more emphasis to relatively
older siblings who stopped breastfeeding and complaint
on family about food than the younger one still breastfeed-
ing which might result in less time for feeding and care of
younger children.

Children who did not complete immunization for their
age were more likely to be acutely malnourished than their
counterparts. This is in line with findings of studies in
Ethiopia, Nigeria, Pakistan, and India.'®1421:22:26 Thjg
might be due to the fact that complete vaccination helps
protect children against most common childhood illnesses
which have a negative effect on their nutritional status.

In this study, children whose mothers did not have I[YCF
counseling were more likely to be acutely malnourished than
their counterparts. This is in line with findings of other studies
in Ethiopia.'”?” The reason could be due to the fact that
counseling on feeding of infants and young children increases
awareness on optimal child feeding and care practices.

Time of initiation of breastfeeding after birth was sig-
nificantly associated with acute malnutrition. Children
who were not initiated on breastfeeding within an hour
after birth were more likely to develop acute malnutrition
when compared to those who were initiated on breastfeed-
ing within an hour of birth. This confirms the finding of a
study in Ethiopia.?® It also confirms the finding of a study
conducted by analysis of DHS data of 20 countries.”’ The
association of acute malnutrition and late initiation of
breastfeeding after delivery in this study was probably
because late initiation of breastfeeding predisposes child
to prelacteal feeding and squeezing out of first milk (colos-
trum) which is full of antibodies that provide first immu-
nization against many diseases. In addition to this, early

initiation of breastfeeding also stimulates breast milk pro-
duction which is crucial for successful subsequent exclu-
sive breastfeeding practices.

Diarrhea in the last two weeks before the survey was
found to be significantly associated with acute malnutri-
tion in this study. Those children who had diarrheal dis-
eases in the two weeks prior to the survey were more
likely to develop acute malnutrition when compared to
their counterparts. Similar findings were found in other
studies in Ethiopia,'®2*?%3%33 Chad, Afghanistan, and
Pakistan.'*'®* This is probably due to the fact that diar-
rhea results in increased needs and high energy expendi-
ture, lower appetite, nutrient losses, poor digestion,
malabsorption and the utilization of nutrients resulting
metabolic imbalance (loss of body fluids and electrolyte).

Strengths and Limitations of the
Study

In this study an attempt was made to use the largest sample
size obtained from calculation of sample from different
variables to have a representative sample. The study was
prone to selection bias since cases were selected from
institutions but an attempt was made to include all wasting
subjects with no concurrent disease known to cause acute
malnutrition. In addition to this, selection of controls was
based only on being a nonacute malnourished child from
6-59 months which
Selection of controls from institutions also minimized

also minimized selection bias.

nonresponse bias and recall bias but generalizability may
not be possible. In addition to this, controls were not
healthy individuals; this might alter the direction of asso-
ciation or mask a true association. Recall bias was also
minimized by minimum recall questions and data collec-
tors helped carers to recall events.

Conclusions

This study identified different determinants of acute mal-
nutrition in accordance with other studies in Ethiopia,
Africa and other parts of the world. It provided clue on
the possible determinants of acute malnutrition in
Gambella town. The determinants found were the possible
basic, underlying and immediate determinants of acute
malnutrition among children aged 6-59 months in
Gambella town. The basic determinants found were socio-
demographic factors such as no formal education of
mothers, number of children under five years of age
more than three and higher birth order than three. The
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underlying determinant found was health service related
factors such as incomplete vaccination status of children
whereas the immediate determinants found were feeding
and care practice related factors such as lack of IYCF
counseling, breastfeeding initiation within an hour of
delivery, and child health related condition such as diar-
rhea within the two weeks before the survey. Hence,
Gambella Regional Health Bureau (GRHB), Gambella
town Health Office and all NGOs working in the nutrition
program need to work collaboratively with partners to
improve primary and higher education attainment by
women and girls, counseling on infants and young chil-
dren, improve prevention and early treatment of diarrheal
diseases through health education.
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