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Abstract

Introduction: Poor growth especially stunting is associated with impaired development which is apparent in the
relationship between growth status and school performance and intellectual achievement. Thus, previous studies in
Western Ethiopia were not addressed factors associated with stunting.

Objective: To assess prevalence and determinants of stunting among less than 24 months children in East
Wollega Zone, West Ethiopia.

Methods: A community based cross-sectional study design using two-stage cluster sampling survey was
conducted on 593 households from April to May, 2014 in three randomly selected districts of East Wollega Zone to
assess factors associated with stunting. A structured and pre-tested questionnaire was used to obtain information on
demographic and socio economics characteristics, feeding practices, dietary diversity and anthropometric
measurement of children aged less than two years. Bivariate and multivariable logistic regression models were fit to
identify significant predictors of stunting at P<0.05.

Results: Prevalence of stunting and severe stunting were 15.7% (95% CI: 12.7-18.7) and 0.3% (95%CI: 0.1-0.5)
for children aged <24months. Stunting was associated with illiterate mothers (AOR = 3.84; 95% CI 1.49-9.91) and
nonexclusive breast feeding (AOR = 2.12; 95% CI 1.19-7.79). Children who consumed vegetables and fruits (AOR =
0.51; 95%CI 0.28-0.95) and boiling drinking water (AOR = 0.61, 95% CI: 0.39 - 0.97) were significantly reduced
odds of being stunted.

Conclusion and recommendation: The prevalence rate of stunting in the study area was found low. Stunting
was significantly associated with the illiterate mothers and non-exclusive breastfeeding practice. Thus, an organized
effort should be made at all levels to improve maternal education and exclusive breastfeeding practice of the poor
rural population particularly mothers to curb the problems of chronic undernutrition (stunting) in children, especially
in the first two years of life.

Keywords: Determinant factors; Stunting; Under 2 Children;
Western Ethiopia

Introduction
Globally, it is estimated that under nutrition is responsible, directly

or indirectly, for at least 35% of deaths in children less than five years
of age. Under nutrition is also a major cause of disability preventing
children who survive from reaching their full developmental potential.
Stunting (deficit in height for age of at least -2 z score) affects close to
195 million children under five years of age in the developing world
[1].

The period from birth to two years of age is particularly important
because of the rapid growth and brain development that occurs during
this time. The period is often marked by growth faltering,
micronutrient deficiencies and common childhood illnesses such as
diarrhea, as children transition from exclusive breastfeeding to solid
foods in addition to breast milk [2]. Poor growth especially stunting is
associated with impaired development which is apparent in the

relationship between growth status, school performance and
intellectual achievement [3].

Data exists in Ethiopia that show the problem of malnutrition
beginning early in life, primarily during the first 12 months when
growth faltering takes hold due to sub-optimal infant feeding
practices. Once this growth faltering occurs, there is little opportunity
for catch-up growth. Stunted infants grow to be stunted children and
stunted adults. Thus, it is important to address issues of infant feeding
during the first year of life, particularly promoting proven optimal
breastfeeding and complementary feeding practices, both in healthy as
well as sick infants [4]. At national level, 44 percent of children under
age five are stunted and 21 percent of children are severely stunted. In
Oromia region, prevalence of stunting children is 41.4% [5].

This paper assesses the prevalence and determinant factors
associated with stunting among children aged 0-23 months old in
Western Ethiopia. Therefore, to attain the already set goals in the
country it is sound full to assess the association of stunting and some
of the main determinant factors that have impacts on child feeding in
the study area. The result of the study was benefit policy maker by
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providing appropriate information in order to create appropriate
infant and young child feeding policy.

Methods

Study setting, design and participants
The study area was carried out in East Wollega Zone, Arjo Jimma,

Sibu Sire and Arjo Gudetu districts, Oromia regional state, Western
Ethiopia, which is located at 331 km from the capital Addis Ababa.
The total population of East Wollega Zone is estimated to be
1,230,402; out of this 615,641 are females according to the 2007
population and household survey. Eighty six percent of the population
leaves in rural areas (1,061,120). The Zone was divided into 21
(administrative districts) [7]. The dominant religion is Protestant
Christianity followed by Orthodox.

The study period was conducted from April to May, 2014. A
community based cross sectional study design was employed in the
three rural districts community of East Wollega Zone, Western
Ethiopia. The study population was all mothers of children aged 0 to
23 months.

The sample size for this study was determined using a formula for
estimation of single population proportion assuming an expected
prevalence for stunted children in rural part of Ethiopia 46% ,95%
confidence level, 5% margin of error, a design effect of 1.5 and a non-
response rate of 5% [5]. A total of 602 mother-child pairs were
identified using a two stage cluster sampling technique from the rural
residence. Then, a census was conducted to get the sampling frame for
selecting mother-child pairs by simple random sampling technique.
Eligibility criteria were selected mother-child pairs who have
permanent residence in the study area having apparently healthy
children from 0 to 23 months old. An exclusion criterion was a child
with evidence of physical impairment (such as physical defects or a
grossly deformed), mental impairment and edematous conditions.

Measurements
Quantitative data were collected using a validated questionnaire

adapted from the Ethiopian Health and Demo-graphic Survey (EDHS)
[5]. The questionnaire covered a range of topics including: Socio-
economic and demographic variables; ethnicity, religion, household
family size, wealth index, education (paternal/maternal) and
occupation; Child characteristics; Age, sex, birth order, birth weight,
boiling water, dietary diversity, breastfeeding and complementary
feeding status and Maternal characteristics; age, number of children
ever born, Antenatal Care (ANC) visits, advice/health information
after delivery were collected by interviewing the mothers of index
children.

Age of the child was calculated both from the child's date of birth
and date of interview, since the year of birth is frequently reported
incorrectly. In events where birth dates are not recorded or known
with certainty, the mother/caregiver were probed for the approximate
date of birth based on a local events calendar. The age was calculated
using precise day by subtracting the date of birth from the date of data
collection [8].

Every child was subjected to anthropometric measurement using
standard technique and calibrated equipment. Length was measured
by making child laid on flat surface, head positioned firmly against the
fixed hardboard, with the eyes looking vertically. The knees extended,

by applying firm pressure and feet are flexed at right angles to the
lower legs on the board. Length was measured between the two boards
to the nearest accuracy 0.1 cm.

Operational definitions

Stunting: (low length-for-age):
A child was defined as stunted or chronically malnourished if the

length for age index was found to be below -2 SD of the median of the
standard curve. Severe stunting was diagnosed if it was below -3 SD.
The length-for-age index provides an indicator of linear growth
retardation and cumulative growth deficits in children. Stunting also
reflects failure to receive adequate nutrition over a long period of time
and is affected by recurrent and chronic illness [11].

Wealth index of households:
It was developed based on the ownership of fixed assets including

radio/tape, television, table/chair, refrigerator, sofa, watch, motorcycle,
mobile/telephone and others using factors analyses. The wealth index
was ranked and divided into tertiles.

Children’s dietary diversity score:
It was calculated asking mothers/caregivers to report the different

food groups consumed by children over the past 24 hours. The Dietary
diversity score (DDS) was calculated by giving a score of “1” for those
who consumed the food item and a score of “0” for those who did not
consume the food item over the past 24 hours. The DDS was then rank
divided in to three subgroups (tertiles): six & over (high), 3-5
(medium) and less than 3 (low) food groups consumed in the previous
day. According to USAID (9, 22) the following nutritional food groups
were used to calculate DDS: (1) grains, roots and tubers, (2) vitamin
A-rich fruits and vegetables, (3) other fruits and vegetables, (4) meat,
poultry and fish, (5) eggs, (6) pulses, legumes and nuts, (7) milk and
milk products and (8) foods cooked in oil/fat/butter and sweet drinks/
foods.

Data quality management
The questionnaire was translated and contextualized to the local

situation. The data were collected by Bachelor of Science (B.Sc.) degree
holders who took an intensive training for three days on the
questionnaire and on general approaches to data collection. Five
percent (5%) pre-test of questionnaires was done on 18 children in a
similar area, which was not included in the study and some
modifications were made on the basis of the findings. Measurement of
length was taken in duplicate on each child. The principal investigator
supervised and reviewed every questionnaire for completeness and
logical consistency and made corrections on the spot.

Statistical analysis
Quantitative data were entered, coded, and analyzed using SPSS for

windows version 20.0. The z-score value for Length For Age (LFA) of
children generated with WHO child growth standards using WHO
Anthro 2009 program, version 3.2.2 [8]. A one-sample Kolmogorov-
Smirnov test was used to assess whether the data were normally
distributed. Hosmer-Leme show test was performed for model fitness
and multicollinearity also checked using variance inflation factor and
correlation coefficients. Those variables that were not normally
distributed were transformed log into logarithmic scale. Descriptive
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statistics (mean ± SD, frequencies, proportions and tables) were used.
To identify associated factors, first a bivariate logistic regression was
performed for each independent variable with the outcome of interest
(stunting). Finally, multivariable logistic regression was done to
determine independent predictors of stunting. All tests were two-sided
and p < 0.05 was considered statistically significant.

Ethical Consideration
The study was reviewed and approved by the institutional review

board (IRB) of Wollega University Ethical Clearance Committee.
Official letter of co-operation was also obtained from Oromia Health
Bureau, Zonal Health Desk and Woredas/district Health Office.
Informed verbal consent was secured from study participants in their
own language after explaining the purpose of the study, potential risks
and benefits of par-taking in the study and the right to withdraw from
the study at any time. The participants were also assured about the
confidentiality of the data. Informed consent was obtained from each
participant. Confidentiality of information collected from each study
participant was maintained.

Results

Socio-demographic characteristics of the participants
Five hundred ninety three mothers having children less than two

years of age participated in the interview making the response rate
98.83%. Two hundred ninety nine (50.4%) of the children were males.
The median age of the mother and the child were 25 years and 10
months, respectively. Majorities of mothers of the children were from
Oromo ethnic group (91.1%), 36.9 % of the mothers have completed
primary school, over half of the mothers were housewives, 54.6% were
Protestant by religion and majority (41.1%) of the study participants
were from medium household wealth index/Socioeconomic Status
(SES) (Table 1).

Variables (n=593) Frequency (%)

Age of child in months 5-Jan 152(25.6)

11-Jun 181(30.5

23-Dec 260(43.9)

Sex of child Male 299(50.4)

Female 294(49.6)

Age of mothers in years 15-19 55(9.3)

20-24 224(37.8)

25-29 174(29.3)

30-34 91(15.3)

35+ 49(8.3)

Family size 5-Jan 464 (78.2)

>5 129 (21.8)

Mean family size 5

Paternal Educational status Illiterate 97(16.4)

Primary complete 205(34.6)

Secondary complete 136(22.9)

Above secondary 155(26.1)

Maternal Educational status Illiterate 160(27)

Primary complete 219(36.9)

Secondary complete 113(19.1)

Above secondary 101(17)

Occupation (mothers) House wife 309(52.1)

Government employee 75(12.6)

Farmer 18(13.7)

Merchant 110(18.5)

Others* 18(3)

Ethnicity Oromo 540(91.1)

Amahara 41(6.9)

Guraghe 10(1.7)

Others** 2(0.3)

Religion Orthodox 236(39.8)

Protestant 324(54.6)

Muslim 27(4.6)

Others*** 6(1)

Wealth index of household

Poor 182(30.7)

Medium 244(41.1)

High 167(28.2)

*=student, daily laborer, ** = Shinasha, Wolaita ***=catholic, Adventist

Table 1: Socio-economic demographic characteristics of mothers of
children under two years of age in rural areas of East Wollega Zone,
2014

Birth order, birth weight and feeding practices
On average about three children were ever born to a mother and of

these 42% were born second and third, 38.1 % were born first, 19.1%
were born fourth, fifth and sixth and 0.8% were born seventh and
above when categorized in their birth order.

Mothers were also asked if their baby’s weight were measured at
birth and 60% of the mothers reported the baby’s weight were
measured at birth of which majority (96.6%) reported their baby’s
weight greater than or equal to 2500 grams.

The study participants were reported that majority of the children
569(96%) were ever breastfed at some point in the past and those who
reported as breast fed to their baby in last 24 hours were asked the
frequency of breast feeding in the last night and day time.

Three hundred ninety eight (67.1%) of infants in the age group 0 - 6
months were exclusively breastfed in the last 24 hours of the survey.
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Majority of the mothers (64%) introduced complementary food to the
feeding of their child at six months and about 14% of the mothers
introduced complementary food at age earlier than six months (Table
2).

Variables (n=593) Frequency (%)

Birth order 1 226(38.1)

3-Feb 249(42)

6-Apr 113(19.1)

> 7 5(0.8)

Mean of children ever born to a mother 2.31

Is your baby weighted at birth? (n=593) Yes 356(60)

No 237(40)

Birth weight of baby at birth (n=356)

<2500grams 12(3.4)

>2500grams 344(96.6)

Ever breastfeeding

Yes 569(96.0)

No 24 (4.0)

Exclusive breastfeeding

Yes 398(67.1)

No 195(32.9)

Age started complementary foods

<6 months 81(13.7)

At 6 months 378(63.7)

Yet not started 134(22.6)

Table 2: Birth order, birth weight and feeding pattern of children
under two years of age in rural areas of East Wollega Zone, 2014

Types of food item consumed in the past 24 hours by
children less than 24 months of age:

The median intake of dietary diversity score /DDS was sixteen with
the range of 10-22 and the mean ± SD intake of dietary diversity score
was 15.67 ( ± 2.89). Large proportion (39.4%) of the children were
categorized in the low Dietary Diversity Score (DDS), while 30.8% and
29.8% were categorized in the medium and high dietary diversity
score, respectively. In this study, the majority of the study subjects
(63.6%) of consumed foods from grain, root and tuber products,
68.2% ate foods from carrots or yellow/orange-fleshed sweet potatoes,
pumpkin, ripe mango and ripe papaya, 39.3% ate foods from dark
green leafy vegetables like cassava leaves & kale, 47.6% were consumed
eggs, 15.9% ate foods from meat, poultry & fish (MPF), 34.9% from
legumes, nuts & pulses, 40% from milk & dairy products and 10.5%
consumed from foods with oils /fats/ and sweet/soft drinks (Table 3).

Food groups (n=593) Frequency Per cent (%)

Foods from grains, roots and tubers 377 63.6

Any fruits & carrots or sweet potatoes 232 39.1

Dark green leafy vegetables 233 39.3

MPF* 94 15.9

Eggs 282 47.6

Food made from pulses, legumes and nuts 210 34.9

Milk and milk products 237 40

Foods cooked with oil/fat or butter 62 10.5

DDS Low 164 39.4

Medium 128 30.8

High 124 29.8

Children diet diversity score mean ± SD 15.7 ± 2.9

MPF* = Meat, poultry and fish

Table 3: Proportion of children 6-23 months old who consumed
different food groups in the last 24 hours preceding the survey in rural
areas of East Wollega Zone, 2014

Prevalence of child malnutrition (stunting) in the study area
The mean and standard deviations ( ± SD) of the LAZ score of

children 0-23 months old based on WHO Anthro software were
analyzed as -0.44 and ± 1.4.

The prevalence of stunting (chronic malnutrition) in the study
participants was 15.7%. The sex specific prevalence of stunting in
males was 18.1% while in females was 13.3%. The age specific
prevalence of stunting in age groups from 1-5 months was 20.4% and
12.2% in age groups from 6-11 months while 15.4% was found among
12-23 months in the study area (Table 4 & Figure 1).

Variables (n=593) Stunted (No %) Not stunted (No %)

Overall 93 (15.7) 500 (84.3)

Sex

Girls 39 (13.3) 255 (86.7)

Age (months)

0-5 31(20.4) 121 (79.6)

6-11 22 (12.2) 159 (87.8)

12-23 40 (15.4) 220 (84.6)

Table 4: Prevalence of stunting by overall, sex and age groups among
children under 24 months old in rural areas of East Wollega Zone,
2014
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Figure 1: Length for age z score of children in East Wollega zone,
2014

Determinants of child malnutrition (stunting)
Table 5 shows the factors associated with stunting. Illiterate

mothers had statistically significantly increased odds of being stunted

compared to those literate mothers (AOR= 3.84; 95%CI: 1.49-9.91).
Children who consumed foods made from carrots or yellow/orange-
fleshed sweet potatoes and fruits were reduced odds of being stunted
compared to those from non-consumer (AOR = 0.51; 95%CI:
0.28-0.95). Children who are drinking water boiled had significantly
reduced odds of being stunted compared to drinking water without
boiled (AOR = 0.61, 95% CI: 0.39 - 0.97). High dietary diversity scores
(DDS) was associated with reduced the risk of being stunted compared
to low dietary diversity scores (COR = 0.51; 95%CI: 0.26-0.99). Those
infants who did not breast-feeding exclusively were 2 times more likely
to be stunted compared with breast-fed exclusively (AOR= 2.12; 95%
CI: 1.19-3.79).

Variables (n=593) Stunted (n=93) No. (%) Not stunted (n=500) No. (%) Crude OR [95%CI] Adjusted OR [95%CI]

Consumed vegetables & fruits

Yes 42 (18.1) 190(81.9) 0.46 [0.25-0.83] * 0.51 [0.28-0.95] *

No 17 (9.2) 168(90.8) 1 1

Is drinking water boiled

Yes 35 (20.6) 135 (79.4) 0.76 [0.31-0.89]* 0.61 [0.39-0.97] *

No 58 (13.7) 365 (86.3) 1 1

Maternal Education

Illiterate 17 (10.6) 143 (89.4) 1.79 [1.02-3.14] * 3.84 [1.49-9.91] **

Literate 76 (17.6) 357 (82.4) 1 1

Dietary diversity score

High 14 (11.3) 110 (88.7) 0.51 [0.26-0.99] * ………………….

Medium 12 (9.4) 116 (90.6) 1.23 [0.55-2.78] ………………….

Low 33 (20.1) 131 (79.9) 1 ………………….

Exclusive BF

No 39 (20) 156 (80)

Yes 54 (13.6) 344 (86.4) 1.59 [1.01-2.51] * 2.12 [1.19-3.79] **

Significant at P< 0.05 * P< 0.01 **

Discussion
This study aimed to determine the prevalence of stunting, including

associated factors among children in Western Ethiopia. The
prevalence of stunting in this study subjects with 15.7% of the children
aged 0-23 months. This finding is very low compare with the evidence
from other similar studies conducted in low- income countries
including Ethiopia [5,13-16,19]. However; present finding is higher
than study conducted from southern Brazil (9.1%) [12]. This finding is
also comparable with study conducted in Mongolia; the prevalence of
stunting was 15.6% [18].

The prevalence of stunting was higher in children aged between 1-5
months (20.4%) than those children aged 6-11 (12.2%) and 12-23
(15.4%) months. In contrast the finding of Ethiopian DHS 2011
report, the prevalence of stunting increases as the age of a child

increase; with the highest prevalence of chronic malnutrition found in
children age 24-35 months (57 percent) and lowest in children under
age six months (10 percent) [5]. Also study conducted in Sidama zone,
state that the prevalence of stunting ranged from 25% for infants aged
6-8 months to 52% for children aged 12–23 months [6]. In this
finding, prevalence of stunting higher in boys (18.1%) than girls
(13.3%) which is support to the present finding, male children are
slightly more likely to be stunted than female children (46 percent and
43 percent, respectively) [5] and 9.7% in boys while 8.4% in girls [12].

In considering some determinant factors, maternal education to be
significant in this study (AOR = 3.84; 95%CI 1.49-9.91). The
association between maternal education and stunting might be
attributed to the overall literacy status of the study setting in that a few
of the mothers involved in the study were illiterate. In the same line,
maternal education was significantly associated with chronic child
undernutrition in support with the findings of other similar studies
[5,17, 20-21].
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Non-exclusively breastfed children were more likely to be stunted
than their exclusively breastfed counterparts. This finding is consistent
with similar studies conducted in developing countries including
Ethiopia show that infants who are not breastfed are 6 to 10 times
more likely to die in the first months of life than infants who are
breastfed [23,24]. The study also shows that sub-optimal infant feeding
practice after birth was associated with growth failure [25]. The other
studies also strongly recommended that the optimal nutrition of
children under two years of age, it is considered important that they be
exclusively breastfed for the first 6 months before being given
complementary food [26]. In many studies, it is indicated that
duration of exclusive breastfeeding (>6 months) and the age for
starting complementary feeding is significantly associated with higher
weight, length, and lower probability of stunting, wasting and
infections [26-29]. This could be due to lack of essential nutrients from
the breast milk during the first six months of life and later. These
nutrients are known to prevent disease transmission by improving
children’s immunity status and through interruption of infection-
malnutrition cycle. This in turn improves child survival, growth, and
development and prevents the sequel of undernutrition in later life
[30, 31].

This study has strengths. One of its strengths is that it has used the
community based approach and random selection of the study
households. This may made generalization possible to the study
communities as an attempt was made to identify randomized
households and women with their children from the study
communities. However, this study could have the following
limitations. One is that the nutritional surveys are prone to Technical
Error of Anthropometric Measurement (TEM), which could result in
misclassification of children’s nutritional status (stunting). The
seasonal variation of food availability that will have an effect on dietary
diversity intake was not considered due to the cross sectional nature of
the study. Furthermore, it was difficult to establish a cause-effect
relationship between the dependent variable (stunting) and the
independent variables though association was observed in West
Ethiopia.

Conclusions and Recommendations
The study showed although the prevalence rate of stunting in the

study area was found lower than some reported elsewhere, still there is
an indicator of childhood chronic malnutrition remains a major public
health problem in Western Ethiopia. Stunting was related to the
illiterate mothers and non-exclusive breastfeeding practice. Thus, an
organized effort should be made at all levels to improve maternal
education and exclusive breastfeeding practice of the poor rural
population particularly mothers to curb the problems of chronic
undernutrition (stunting) in children, especially in the first two years
of life.
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