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Abstract

Background: Chronic undernutrition (stunting) among children is associated with an increased risk of morbidity and mortality.
The global community is committed to end all forms of malnutrition by 2030. Regardless of this, children are suffering from some
form of malnutrition but the reason is unclear. This study thus was intended to identify stunting and associated factors among
children aged 6 to 59 months in the South Ari Woreda of South Omo Zone.

Methods: A community-based cross-sectional study was conducted in South Ari Woreda from 1, January 2022 to 30, February
2022, and 409 children participated. A simple random sampling technique was used to identify study participants, and mothers/
caregivers were interviewed. Data on sociodemographic, economic, and environmental determinants were collected by trained
professional nurses using interviewer-administered questionnaires and anthropometric data were collected via weighting and
measuring the height/length of the child. Emergency Nutrition Assessment for Standardized Monitoring and Assessment of
Relief and Transitions 2020 software was used to generate an anthropometric index, and a child with a height for age index
below −2standard deviations of the standard population was considered stunted. Factors of stunting were assessed using mul-
tivariate binary logistic regression at a 5% significance level.

Results: The study revealed that 44.0% (95% confidence interval (CI)= 39.19%-48.81%) of children were stunted in the study
area. Household’s wealth status (the poorest; adjusted odds ratio (AOR)= 4.14 [95% CI= 2.08-8.22] and poor; AOR= 3.31
[95% CI= 1.60-6.82]), improper solid waste management practice of the household (AOR= 2.67 [95% CI= 1.56-4.55]), and
the children sleeping under insecticide-treated bed nets (ITN) (AOR= 0.37 [95%CI= 0.22-0.60]) were statistically significantly
associated with stunting status of the children.

Conclusion: Stunting among the children in the study area was very high. Improving household’s (HH) economy, safe manage-
ment of domestic solid waste, and ensuring that the children are sleeping under ITNs are expected to reduce stunting.
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Background
The term undernutrition is expressed as a condition or status below
−2 standarddeviations for height to age,weight for age, andweight
for a height of the standard reference group.1–3 It includes wasting,
stunting, underweight andmicronutrient deficiency, and overnutri-
tion include overweight, obesity, and diet-related noncommunica-
blediseases (NCDs).4–7Undernutritionposesmultipleunfavorable
impacts from intermediate to chronic consequences. It is responsi-
ble for impaired mental growth and lower intelligence quotient

(IQ), premature death, lower productivity, lowered immunity and
risk ofNCDs and is attributed to 45%of all death among children.8
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According to the World Health Organization (WHO) esti-
mate, malnutrition is still rampant and affecting millions of chil-
dren all over the world. Globally, 149.2 million (22%) children
under the age of 5 years were stunted, 45.4 million (6.7%) were
wasted of which 13.6 million were severely wasted, and 38.9
million (5.7%) were overweight in 2020. It was not uniformly
distributed across all countries and regions; Asia and Africa
are home tomost cases.More than half (53%) of stunted children
live in Asia, and Africa is home to 41% of stunted children.9

One-third (34.7%) of children under the age of 5 years were
stunted in the urban slums of India.10 A study in Tanzania
revealed that 8.37% of children were stunted in 2016.11

Even though the prevalence of stunting in Ethiopia is decreas-
ing as time proceeds, it is still high; 37% of children under the
age of 5 years were stunted (short for their age).12,13 Almost
half (46.1%) of preschool children were stunted in Gondar
town, northwest, Ethiopia in 2019.14

Stunting was affected by household wealth index and dietary
quality; low wealth status and poor dietary diversity were
enhanced stunting among children aged 6 to 59 months in the
Jima Genti district.15 School-age children, children who had
low dietary diversity, used water from a nonpiped source and
anemic children were more stunted than their counterparts.14

The world community is committed to ending all forms of
malnutrition including stunting across all countries by
2030.16,17 The Ethiopian government has also long been
trying to ensure food and nutrition security intended to reduce
stunting among children, adolescents, mothers, and all popula-
tion,18,19 and targeted to reduce the prevalence among children
under the age of 5 years from 37%13 to 32% by 2022.20 But
studies showed a higher prevalence of stunting among
childrens aged under-five year in Ethiopia even though the find-
ings are inconsistent; 27%15 to 37%13 and 44%.21 Besides,
there is lack of studies and substantial evidence on the magni-
tude and factors associated with stunting among children
under the age of 5 years in South Ari Woreda, South Omo
zone. Therefore, this study was aimed at identifying the magni-
tude and factors associated with stunting among children aged 6
to 59 months in South Ari Woreda, South Omo Zone, South
West Ethiopia, 2022.

Methods

Study Area
The study was carried out in South Ari Woreda, South Omo
Zone, which is located 650 km to the Southwest of Addis
Ababa, Ethiopia. There are 2 agrarian, 2 semi-agrarian, 4 pasto-
ralist Woredas, and 1 town administration under South Omo
zone, and these administrative units are divided into kebeles
(the smallest administrative unit and further divided into vil-
lages that comprise households) in the zone. People with differ-
ent sociodemographic (cultural backgrounds, religion, and
ethnic bases [16 ethnic groups]) and economic characteristics
are living in the zone. The agrarian Woredas (South Ari and
North Ari) mainly rely on agriculture and produce cereals,

pulses, green leafy vegetables and fruits, and rear domestic
animals like hens, sheep and goats, cows, and oxen. The pasto-
ralist mainly relies on animal production. The zone has 1
general hospital, 3 district hospitals, 45 health centers, 258
health posts, and 104 private clinics; of these health facilities,
1 hospital, 9 health centers 52 health posts, and 15 private
clinics are in South Ari Woreda.

Study Design and Period
A community-based cross-sectional study design was carried
out In South Ari Woreda from 1, January 2022 to 30,
February 2022.

Study and Source Populations
All children aged 6 to 59 months who were living in randomly
selected kebeles in South Ari Woreda (administrative unit with
an estimated total population of 100 000 and further subdivided
into the smallest administrative unit called kebele) were study
population, whereas the source population were all children
aged 6 to 59 months in the Woreda. Biological mothers or
others who were in charge of caring for the child during data
collection and living in randomly selected households were
interviewed. Children who were healthy and had no deformity
were included while those who were sick or have deformity and
with incomplete data were excluded.

Sample Size Determination
The sample size to determine the magnitude of stunting and its
associated factors among children aged 6 to 59 months was
computed using single population proportion formula using
EPI Info Version 7 for Microsoft Windows with the following
assumptions. Expected prevalence of stunting is 41.2%,21 95%
confidence level, 5% margin of error, and 10% compensation
for possible nonresponse. With the aforementioned assump-
tions, the sample size for the magnitude of stunting was
found to be 409, and the sample size for associated factors
was calculated using EPI Info 7 for Microsoft Windows with
power assumption (power= 80), and found to be less than
409; thus, the sample size for the magnitude of stunting had
been used for both purposes.

Study Variables
The dependent variable was the magnitude of stunting among
children aged 6 to 59 months. The independent variables
were the household’s socioeconomic status (wealth status, edu-
cational attainment of parents, and ge and sex of the child), care
for a child (vitamin A supplementation, up-to-date vaccination,
and sleeping under ITNs), child feeding practice (breastfeeding
practice, meal frequency per day, breast milk initiation after
delivery, and dietary diversity score of the child), dietary diver-
sity of the household, and domestic waste management
practice.
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Sampling Procedure
Initially, representative kebeles were selected from the total
kebeles in the Woreda by simple random sampling method.
The required sample size is proportionally allocated to
kebeles based on their estimated source population number
(the total number of 6-59 months children). The households
with children under the age of 5 years drown from the
health post’s/kebele master family index from the respective
kebeles with a simple random sampling technique in collabo-
ration with health extension workers. If there were more than 1
6 to 59 months child in the selected household, the youngest
was preferred, and a lottery method was used to select from
twins.

Data Collection Tool and Data Collection
Pretest was conducted on 5% of the total sample size to check
up consistency and become familiar with the data collection
tool. Training was given to experienced data collectors, assis-
tants, and supervisors on the objectives of the study, contents
of the questionnaire, ethical considerations, field data manage-
ment, quality assurance, and the total number of households/
children to visit per day. A structured interviewer-administered
Amharic version questionnaire that was translated by English
teachers at Jinka University from the original English question-
naire was used. The questionnaire was adapted from Ethiopian
Demographic and Health Survey 2016,12 and it had sociodemo-
graphic, socioeconomic, hygiene, and sanitation related, child
feeding practice, child dietary diversity assessment, household
dietary diversity assessment, and child’s anthropometric
(weight and height/length) measurement questions. Child’s
dietary diversity was assessed via 24-hour recall method by
interviewing the mother/caregiver. The weight of the child
was measured with a portable digital weight scale (Seca elec-
tronic scale, Hamburg, Germany) to the nearest 0.1 kg with
light clothes and no footwear. The weight scale was calibrated
by known weight before measurement and scaled to 0 after each
measurement. The height or length of a child had been mea-
sured with a portable height scale consisting of a simple
movable headboard and fixed footrest to the nearest 0.1 cm
with no footwear and head cafe. The height or length measure-
ment was taken while the shoulder, buttock, and heel touched
the board and the sole rest straightly on the fixed footrest.

Operational Definition
Optimum Dietary Diversity Score. Percentage of children who
consumed foods and beverages from at least 5 out of 8
defined food groups during the previous day (breast milk,
cereals, pulses and nuts and seeds, dairy products, flesh
foods, eggs, vitamin-A rich fruits and vegetables, and other
fruits and vegetables) whereas suboptimum when the child
consumed less than 5 food items from 8 food groups accord-
ing to current WHO, UNICEF, and World Bank cut-off
(MDD-8).22

Optimum Household Dietary Diversity Score. According to Food
and Nutrition Technical Assistant (FANTA) cut-off for house-
hold dietary diversity, the household has optimum dietary
diversity score if it consumed at least 4 food items from 12
food groups (33.3%) in the last 24 hours.23,24

Stunted. A child was considered stunted if his/her height for age
Z-score (HAZ) was below −2 standard deviation from the stan-
dard reference population for the age and a child is severely
stunted when HAZ is below −3 SD of the mean of the standard
population.1

Quality Assurance
Pretest was conducted on 5% of the total sample size to check
up the consistency and become familiar with the data collection
tool. Translation of the questionnaire from English to Amharic
and back to English was made by independent English teachers
at Jinka University to check the consistency. Training was
given to data collectors and supervisors, and supervision was
conducted by supervisor and investigators. Weight scale cali-
brated with an object with known weight before starting mea-
surement and adjusted to 0 after each measurement. Checking
for the data completeness and consistency was carried out,
and the data cleaning continued to the end of descriptive anal-
yses. Hard copies were checked when unexpected results and
outliers were observed. The Hosmer and Lemshaw model
fitness at nonsignificant value and multicollinearity tests were
conducted. A sample adequacy for principal component analy-
sis (PCA) was tested with Kaiser–Meyer–Olkin (KMO) value
greater than 0.6 during PCA.

Data Analysis
Raw data were entered and analyzed using Statistical Package
for the Social Sciences version 20 for Microsoft Windows.
The household’s economic status was measured by the wealth
index that was constructed with PCA from household assets.
Initially, 28 variables were used to construct PCA and all had
factor loading values greater than 0.4. KMO measure of
sample adequacy was 0.632 and Bartlett’s test of sphericity
was significant. We found eleven components with eigenvalues
greater than 1 with a total explained variance of 63.625%.
Height for the age of children was calculated by ENA for the
SMART 2020 application. Descriptive analysis was carried
out to see the magnitude of stunting and descriptive data were
presented using tables and paragraphs. Multicollinearity test
among independent variables was checked at variance inflation
factor less than 10 or tolerance greater than 0.1 and a chi-square
test was carried out to check expected cells adequacy by cross-
tabulation. A binary logistic regression model was used to
determine the factor that affected stunting status among chil-
dren. Explanatory variables with greater frequency were used
as a reference group, and variables with a P value less or
equal to .25 were the candidate for multivariate logistic regres-
sion. Variables with a P value less than .05 during multivariable
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binary logistic regression were considered a statistical signifi-
cant factor of stunting. Binary logistic regression outputs
were presented with crude odds ratios (COR) and AOR with
their respective 95% CI.

Result

Sociodemographic Characteristics of the Households
Four hundred and nine study participants had fully responded to
the interview, and the response rate was a 100% Majority of the
respondents belonged to Ari ethnicity; 374 (91.4%). The mean
age of the children was 22 (± 13) months and the median age of
the mothers was 28 with inter-quartile range ((IQR)= 5) years.
More than a half; 56.0% of the children participated in the
study were male (Table 1).

In more than half of the households, 53.3% belong to the
fourth quintile of the wealth index and the HHs under the first,

second, third (middle), and fifth wealth quintiles were 8 (2%),
68 (16.6%), 85 (20.7%), and 30 (7.3%), respectively. Inmajority
of the households, 85.1% were using a simple pit latrine with
wooden slabs, 35(8.6%) used a pit latrine with cemented slab,
and 26 (6.4%) of the households had no toilet of any type.

More than a half of HHs in the study area, 65.8% were
accessing drinking water from public stands, 111 (27.1%), 23
(5.6%), and 6 (1.5%) of HHs were fetching water for drinking
from protected springs, unprotected springs, and pipes in the
yard, respectively.

Health Care/Services and Household Practices
Almost three-fourth of households (302 out of 409) reported
that they were collecting solid wastes separately and disposing
of them by burial and carting away by the municipality. Most of
the respondents (84%) were washing their hands after visiting
the toilet and before feeding a child. Almost all of the caregiv-
ers/mothers (97.8%) mentioned that their index children were
up to date with all vaccinations appropriate to their age and
373 (91%) of children received vitamin A supplementation in
the past 6 months. Less than half (174 [42.4%]) of the children
had slept under ITNs in the night preceding the data collection
day, and 139 (33.9%) and 131 (32%) of the children were sick 2
weeks before data collection date from diarrhea and fever,
respectively, and all the sick children were taken to the health
facility.

All of the mothers/caregivers told that they initiated their
recent children to breastfeeding immediately after birth or
within 1 h of birth and 389 (95%) had exclusive breastfeeding
for the first 6 months of birth. The median duration of breast-
feeding was 18 (IQR= 15) months and the mean age of intro-
ducing complementary feeding was 5.92 (±0.747) months.
Regarding the child’s meal frequency per day, the minimum
and maximum meals per day were 1 and 5, respectively, and
the median meal frequency was 3 (IQR= 1) meals per day pre-
ceding data of the survey. Three-fourth of the respondents men-
tioned that they prepared separate food from the household for
their recent children and only 2 (0.5%) reported that some foods
are restricted or not given to the children.

Majority of the households (94.4%) had optimum household
dietary diversity score (consumed at least 4 food types from 12
categories) and more than three-fourth (78%) of children had
optimum dietary diversity score (consumed 5 or more food
items from 8 food groups regardless of the amount of food
item they consumed).

Regarding the chronic undernutrition status of the children,
44.0% (39.19%-48.81%) of the children aged 6 to 59 months
were stunted; 11.7% were severely stunted and 33.3% were
moderately stunted.

Factors Associated With Stunting Status of Children
Aged 6 to 59 Months
Multivariable logistic regression analysis was carried out with 8
candidate variables, and finally, 3 variables became statistically

Table 1. Sociodemographic Characteristics of HH, South Ari
Woreda, South Omo Zone, 2022.

Sociodemographic characteristics Frequency Percentage

Religion Orthodox 108 26.4
Muslim 10 2.4
Protestant 291 71.1

Ethnicity of mother/
caregiver

Ari 374 91.4
Benna 26 6.4
Other (Malle and
Amhara)

9 2.2

Educational status of
mother/caregiver

No formal
Education

242 59.2

Primary
education

152 37.2

Secondary
education

13 3.2

College and
above

2 0.5

Occupation of mother/
caregiver

Farmer 222 54.3
Housewife 183 44.7
Others 4 1.0

Current marital status
of mother/caregiver

Married 400 97.8
Divorced 9 2.2

Head of household Male 385 94.1
Female 24 5.9

Educational status of
partner

No formal
education

238 58.2

Primary
education

119 29.1

Secondary school
and above

52 12.7

Occupation of partner Farmer 387 94.6
Other 22 5.4

Place of residence of
household

Rural 388 94.9
Urban 21 5.1

Average family size
living together

Less than 4
members

113 27.6

Four and above 293 71.6
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significant factors of stunting among the children; HH wealth
index (AOR= 4.14 [95% CI= 2.08-8.22]) the poorest and
(AOR= 3.31 [95% CI = 1.60-6.82]) poor, improper HH
waste disposal practice (AOR= 2.67 [95% CI= 1.56-4.55]),
and the children usually sleeping under ITNs (AOR= 0.37
[95% CI= 0.22-0.60]) (Table 2).

Discussion
The current study tried to investigate the magnitude of stunting
and its associated factors among children aged 6 to 59 months
in South Ari Woreda, and revealed that stunting among the chil-
dren was (44.0% [39.19%-48.81%[) and determined by house-
hold economic status, household waste management practice
and using ITNs by children.

The current study witnessed the magnitude of stunting
among children as 44%. It is similar to the proportion of stunting
shown by the studies conducted in the Afar regional state25 and
Hawassa Zuria district,26 but higher than the finding revealed by
the Bayesian multilevel analysis of EDHS 2016; 41.2%.21

modeling predictors of stunting; It is also higher than the data
revealed by the analysis of EDHS 2016 to model the predictors
of stunting (39.2%),23 the current national average (37%),13 the
study conducted in Bangladesh; 36.2%27 and Joint Monitoring
Estimate of stunting in Ethiopia (35.3%).24 The difference may
be due to the former studies reporting stunting status among
children all over the country; the areas with lower prevalence
masked the proportion. It is higher than stunting among children
in Aykel town; 28.4%,28 and the inconsistency may be due to
the latter study was carried out in an urban setting; several
studies witnessed that rural children are more at risk of stunting
than their urban counterparts. The current finding is also higher
than finding (8.37%) witnessed by study carried out in reproduc-
tive and child health clinic at Bagamoyo District Hospital,
Tanzania,11 and this difference may be due to difference in
maternal literacy which was 71% in Bagamoyo District,
Tanzania and 42.3% in our case, inadequate access to social
and economic center city of the country in current setting
than Bagamoyo in Tanzania where there was adequate access
to and presence of nutrition-specific service in Bagamoyo.

Table 2. Binary Logistic Regression Analysis of Children’s Stunting Status, South Ari Woreda, South Omo, Ethiopia, 2022.

Variable Category Frequency

Stunting status

Yes= 180 No= 229 COR (95% CI) AOR (95% CI)

Sex of child Male 231 117 114 Ref Ref
Female 178 63 115 1.87 (1.25-2.80) 0.68 (0.43-1.08)

Head of HH Mother 24 6 18 0.40 (0.16-1.04) 0.57 (0.20-1.63)
Father 385 174 211 Ref Ref

Family size >4 190 80 110 0.86 (0.58-1.26) Ref
<= 4 219 100 119 Ref

Child’s age < 24 months 187 75 112 Ref Ref
≥ 24 months 222 105 117 0.74 (0.50-1.11) 0.77 (0.49-1.22)

Maternal literacy Literate 168 75 93 1.04 (0.73-1.60) Ref
Illiterate 241 105 136 Ref

Partner’s education Illiterate 234 109 128 Ref Ref
Literate 175 71 101 1.21 (0.56-1.23)

HH wealth index Poorest 82 49 33 3.07 (1.65-5.71) 4.14 (2.08-8.22)a

Poor 74 53 21 5.22 (2.67-10.16) 3.31(1.60-6.82)a

Middle 73 16 57 0.58 (0.28-1.17) 0.48 (0.22-1.04)
Rich 88 32 56 1.81 (0.64-2.18) 1.18 (0.60-2.31)
Richest 92 30 62 Ref Ref

HH solid waste disposal Improper 109 70 39 3.10 (1.96-4.89) 2.67 (1.56-4.55)a

Proper 300 110 190 Ref Ref
Mothers washing hand before feeding and after
toilet

No 67 22 45 0.56 (031-0.92) 0.72 (0.37-1.38)
Yes 342 158 184 Ref Ref

Children usually sleeping under ITNs Yes 174 50 124 0.33 (0.21-0.49) 0.37 (0.22-0.60)a

No 235 130 105 Ref Ref
Child’s age during CF complementary feeding
introduction

Before/After
6 months

80 42 38 1.53 (0.94-2.50)

At 6 months 329 138 191 Ref Ref
HHDDS Low 23 4 19 0.25 (0.08-0.75) 0.40 (0.11-1.44)

Acceptable 386 176 210 Ref Ref
Child’s DDS Low 90 34 56 0.72 (0.44-1.16)

Acceptable 319 146 173 Ref

aVariable that has statistically significant association with child’s stunting status.
Abbreviation: COR: crude odds ratio.
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The current finding is lower than the prevalence of stunting
among children 6 to 59 months old in North Shewa, Oromia
regional state, Ethiopia; 47.6%29 and the finding revealed by
a study carried out in Bule Hora district, Southern Ethiopia;
47.6%.30 The difference may be due to the time duration
when different interventions by governmental (community-
based nutrition approach), intensified livelihood interventions,
by agricultural sectors nutritional interventions, by nongovern-
mental organizations like World Vision, and other working
nutrition interventions in the study area and quality of life is
also improving.

The lower the economic status of households in the study
area, the more the likelihood of the child to be stunted; children
from households with the poorest and poor quintile of economic
status had 4.14 and 3.31 times increased odds of stunting,
respectively, when compared with the fifth wealth quintile
(the richest). This is consistent with multilevel analysis of
EDHS 2016,21 MEDHS 2019,13 further analysis of EDHS
2016,31 study in Jimma15 study carried out in Sub-Saharan
Africa,27 analysis of Bangladesh demographic and health
survey32, and study carried out in Pakistan.33

Sanitation is a statistical significant factor in stunting among
children aged 6 to 59 months in the current study area; our study
witnessed that children from households that practiced
improper solid waste management had higher likelihood of
stunting than their counterparts. This is similar to the study
done in Sub-Saharan Africa27 and meta-analysis and systematic
review.34 The finding is also consistent with evidence revealed
by the hierarchical analysis of EDHS 2000 to 201635 and study
in Bangladesh.36 Other studies also witnessed that stunting was
directly related to poor sanitation.37–39

As to our study, children who have been consistently sleep-
ing under ITNs had 63% reduced odds of stunting; malaria
infection and stunting might be directly related. Even though
we lack substantial evidence on the direct effect of child’s
ITNs utilization on stunting status, studies show that children
who were infected with malaria had higher likelihood of stunt-
ing. Consistent use of ITN among children is associated with
reduced episodes of malaria (proxy indicator for lower/no
malaria infection). The finding from the study carried out in
Uganda,40 Gambia,41 and Kenya42 revealed that children with
previous incidences of malaria had increased odds of stunting.
Another case–control study conducted in Shashogo district,
Southern Ethiopia also witnessed that children who had
malaria infection also had increased risk of undernutrition.43

Limitations
Some of the cells have smaller sample sizes, and as a result,
caution is needed when interpreting the findings.

Conclusion and Recommendations
The prevalence of stunting among children aged 6 to 59 months
was very high in the current study area. It seems that we are not
on the right track to achieving the target set by the Ethiopian

government to reduce to 32% by the end of 2022 and the
SDG target to end stunting (all forms of malnutrition) by
2030. Higher stunting in the study area was determined by
lower household wealth status, improper household waste man-
agement practice, and not using or inconsistent use of ITNs by
children to sleep under it. Therefore, we recommend that the
South Ari Woreda health office should work hard to ensure
proper sanitation (safe management of household solid waste)
and the children usually sleeping under ITNs by providing
ITNs, health education, and follow-up on utilization through
the health development army and health extension program.
The Woreda needs to work to improve the economic status of
households via creating income-generating activities and liveli-
hood services. The authors call on the scientific community to
search for additional evidence on the effect of ITN utilization
and household waste management practices on stunting
among children aged 6 to 59 months.
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