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Abstract

were performed at P value <0.05.

Objectives: The purpose of this study was to assess the prevalence and factors associated with stunting among
under five children in Adama town, Central Ethiopia, 2013. A community based cross sectional study was conducted
on 616 parent child pairs of under five children using structured questionnaire and anthropometric measurements.
World health organization new growth reference was used to convert height measurements into Z-scores of the
height for age indices considering age and sex of the children. Bivariate and multivariate logistic regression analysis

Results: This study revealed that 44.4% of under five children were stunted. The findings showed that a significant
positive association between stunting and mother educational status (AOR=3.69 95% Cl 1.42, 9.58), number of under
five children in the house hold (AOR=2.8 95% Cl 1.77,4.42), decision making on the use of money only by husband
(AOR=4.4395% Cl 2.51, 7.80), age of complementary foods started (AOR=7.52 95% Cl 3.39, 16.68), presence of diar-
rhea in the last two week (AOR=1.79 95% Cl 1.13, 2.83). Therefore, this study recommends intervention strategies
focusing on encouraging women education, family planning and education on child caring practice
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Introduction
Chronic malnutrition is one of the leading global health
concern, it is usually measured by stunting. Stunting, a
length or height-for-age z score below minus two, is used
by world health organization (WHO) as growth reference
standard [1]. It is indicating an image of the previous
nutritional background, and the current environmen-
tal and socioeconomic conditions. Stunting has negative
effect on the cognitive development of a children with
decreasing general school performance [2, 3].

The global proportion of stunted children were reduced
slowly since 1990, however, in 2013, about 161 million
children under 5 years were stunted [4]. In sub-Saharan
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Africa nearly 42% of under five children were stunted
[5]. According to the Ethiopian Demographic and Heath
survey conducted cross different region in 2011, 44% of
children under 5 years found to be stunted of which 21%
were severely stunted. This survey also showed 41.4%
under five children being stunted in Oromia region of
which 18.1% were severely stunted [6].

Around 45% of under five children death in the world is
due to various forms of malnutrition, from them stunting
is a major contributor [7]. Child malnutrition is one of
the most serious public health problems in the develop-
ing countries such as Ethiopia. About 57% of child mor-
tality in Ethiopia is due to malnutrition with some of the
highest rates of stunting and underweight [8].

Stunting occurs due to different dimensional etiology
with no single root cause, therefore, the intervention
requires variety of ideas and collaboration of different
sectors [9]. Past studies conducted in Ethiopia reported
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several factors associated to stunting. These includes age
and sex of child, parents education and socio economic
status, breastfeeding duration, complimentary foods,
diarrhea episode, access to health care [10-12]. There-
fore, this study aimed to assess the prevalence and fac-
tors associated with stunting among under five children
in Adama town, Ethiopia. The study identifies significant
risk factors of stunting which can support in targeting
public health efforts to address the problem.

Main text

Methods

Study design, setting and participants

A community based cross-sectional study was conducted
on 616 parent child pairs of under five children in Adama
town, Ethiopia from March to April 2013. Adama town is
located 99 km south east of the capital city, Addis Ababa.
Administratively, Adama town is divided into 14 kebe-
les. With an estimated 155,349 population with 79,013
(50.8%) males and 76,336 (49.2%) females. Total numbers
of under five children were 20,013 with 51.7% boys and
48.3% girls [13]. Under five children in randomly selected
kebeles during the study period were included. Critically
ill children and parents who were mentally incapable to
provide consent information were excluded from the
study.

Sample size and sampling procedures

The sample size was determined using a formula for esti-
mation of single population proportion with the assump-
tion of 95% confidence interval, 5% margin of error, and
prevalence of chronic undernutrition in Oromia region at
41.4% [6], and design effect of 1.5. To compensate for the
non-response rate, 10% of the determined sample was
added up on the calculated sample size and the final sam-
ple size was found to be 616.

Multi stage sampling technique was used to get the
required study subjects. First, four kebeles were selected
from fourteen kebeles of Adama town using simple ran-
dom sampling techniques. Second, the total households
with under five children were also identified for each
selected kebele. Third, the sample size was allocated for
study areas of each selected kebele using population pro-
portion technique. Finally, the households (HH) with
under five children were identified using simple random
sampling techniques. In the presence of more than one
child one of them was selected by lottery method.

Data collection techniques and procedures

Interviewer administered questionnaires were employed
to collect the data. The questionnaires were adapted and
modified after reviewing relevant literature’s [8—12]. The
English language questionnaire were translated into the
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regional language of Afan Oromo, and then translated
back to English by bilingual persons to maintain the con-
sistency of the questionnaires. Eight diploma level nurses
and two BSc nurses degree were recruited for supervi-
sion of data collection after 3 days training. The question-
naires mainly focused on demographic, socioeconomic,
dietary and health related factors.

Length was measured for children less than 2 years
old and height was measured for those 2 years and older.
Length was measured in supine position and height was
measured in standing position with calibrated wooden
length/height measuring board with sliding head bar. All
the measurements were made in duplicate and recorded
to the nearest 0.1 cm [14]. The height-for-age measure-
ment status is expressed in standard deviation units
which shows the deviation from the median of the ref-
erence population as recommended by WHO. Children
with a measurement of < — 2 SD units from the median of
the reference population were considered short for their
age (stunted) and children with the measurement of < —3
SD units from the median of the reference population
were considered to be severely stunted [1]. Age of each
child was collected from the parents and/or using vacci-
nation cards.

Data processing and analysis

The children’s height was converted to the Z-score of
height-for-age based on WHO growth reference popula-
tion. Data was processed using EPi-info version 3.5.4 &
WHO Antro version 3.2.2 to convert the nutritional data
into Z-score of H/A taking age and sex into consideration
then exported to SPSS version 20 for analysis. Descriptive
statistics were used to determine the prevalence of stunt-
ing and frequencies and percentages were also calcu-
lated for all variables. Bivariate and multivariate logistic
regression analysis methods were used to identify fac-
tors associated with stunting and to account for potential
confounding factors.

Results

Demographic and socioeconomic characteristics

A total of 610 under five children (304 girls and 306 boys)
were enrolled in this study, with 99% response rate. Age
wise, 19% of the study participants were in 6-11 months
age group with the mean age of 23.56 months (£SD
17.54). More than half of the respondents (58.2%) fol-
lows Ethiopian Orthodox Christian in religion and 44.4%
were from Oromo ethnic group. Majority of (84.4%) the
respondents were married and 78.5% of the households
were male headed. From the total number of mothers,
54.4% were house wife, 41% were completed elementary
school. Regarding the fathers, 37.4% were private organi-
zation employee, while 30.7% were secondary school
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certificate holder. Two hundred thirty six (38.7%) of the
respondents had a monthly income between 701 and
1000 ETH birr. Mean family size was 4.4 persons (+SD
1.61) while 17.5% of the households had more than five
family size and about 42.6% of the households had more
than two under 5 year children (Table 1).

Dietary and health related factors of chronic undernutrition
Almost all children (98%) were breastfed and 34.1% of
children were exclusively breastfed for only four and less
months. Mean duration of exclusive breastfed was 4.3
(£SD 1.97) months and the average duration of breast-
fed was 14 (£SD 8.83) months. About 29.5% breastfeed
children received pre-lacteal foods/fluids and out of
them 18.5% fed water. Majority of the children (81.5%)
took additional foods/fluids in the past 48 h, out them
275 (45.1%) were started feeding within the age range of
4-6 months. Around 60.5% of children in the age group of
0—4 month were fed by using bottle. Almost all 598 (98%)
respondents washed their hands whenever they fed the
child, and also 40.3% washed their dishes immediately
after use.

Majority (77.9%) of the children visited health facil-
ity for illness care; whereas 7.7% of the children did not
receive any type of vaccine. Around 34.1% of the children
had diarrhea in the last 2 weeks, out of them 32.2% hav-
ing three to four episodes of diarrhea in a year. Three
hundred twenty five (53.3%) of the children had fever
before 2 weeks of the study period, likewise 39.8% of the
children had ARI. Most of the house hold 254 (41.6%)
throw the waste disposal in open field, followed by burn-
ing (20.6%) and common pit (19.2%) (Table 2).

Percentage distribution of chronic undernutrition

The percentage of children who were stunted (< —2 SD)
was 44.4%, of which 12.8% severely stunted (<—3 SD).
Out of the total children who are stunted, 147 (54.2%)
were boys and 124 (20.7%) of the children was in the age
group of 6-11 months.

Factors associated with chronic undernutrition

In bivariate analysis; the number of under five children,
mother educational status, decision making on the use
of money, duration of exclusive breastfeeding, pre-lac-
teal foods/fluids, additional foods in the past 48 h, age of
complementary food started, presence of diarrhea and
fever in the last 2 weeks had statistically significant asso-
ciation with stunting.

Multivariable logistic regression analysis showed that
children from household’s decision making on the use
of money by only father were more stunted (AOR =4.43
95% CI 2.51-7.80) than those children found in the
household of decision making by both jointly. Stunting
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Table 1 Socio-demographic characteristics of chronic
undernutrition among under five children in Adama town,
Central Ethiopia, 2013

Variables Frequency Percent
Child sex
Male 306 50.2
Female 304 49.8
Head of the HH
Male 479 785
Female 131 215
Father occupation
Farmer 17 2.8
Merchant 71 11.6
Private 228 374
Government 123 20.2
Daily laborer 171 280
Mother occupation
House wife 332 544
Farmer 5 0.8
Merchant 36 59
Private 74 121
Government 42 6.9
Daily laborer 121 19.8
Mother educational status
llliterate 84 13.8
Able read and write 46 75
Elementary 250 410
Secondary 167 274
Higher 63 103
Decision making on the use of money
Mainly wife 106 174
Mainly husband 106 174
Only husband 218 357
Both jointly 180 29.5
Number of Family size
2-5 503 825
6-12 105 17.2
>12 2 03
Number of under five children
1 350 574
2-3 260 426
Birth size
Very large 46 75
Larger than average 76 125
Average 293 48.0
Smaller than average 103 16.9
Very small 92 15.1
Monthly income
501-700 ETB 224 36.7
701-1000 ETB 236 387
1001-7000 ETB 150 246
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Table 2 Dietary and health related factors of chronic
undernutrition among under five children in Adama town,
Central Ethiopia, 2013

Characteristics Frequency Percent
Breastfed ever

Yes 598 98.0

No 12 20
Pre-lacteal foods/fluids®

Yes 180 29.5

No 418 68.5
Colostrum?

Yes 448 734

No 150 24.6
Type of pre-lacteal food/fluid®

Water 113 185

Butter 7 1.1

Milk 58 9.5

Other 2 03
Still breast-feeding®

Yes 328 538

No 270 443
Frequency of breastfeeding/day?

<8times 104 17.0

8 times 80 133

>8 times 144 236
Duration of exclusive breast-feeding®

<4 month 204 341

4-6 month 383 62.8

>6 month 11 1.8
Duration of breast-feeding®

<12 month 347 56.9

12-24 month 205 342

>24 month 46 7.5
Additional food/fluid in the past 48 h

Yes 497 81.5

No 113 18.5
Age complementary food started®

<4 month 124 203

4-6 month 275 451

<6 month 98 16.1
Wash hands whenever you feed the child

Yes 598 98.0

No 12 20
Health facility for child sickness

Yes 475 77.9

No 135 22.1
Immunization

Yes 563 92.3

No 47 7.7
Diarrhea in the last 2 weeks

Yes 208 341

No 402 65.9
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Table 2 (continued)
Characteristics Frequency Percent
Frequency of diarrhea/year®

Once 16 7.7

Twice 106 51

3-4 67 322

5-18 19 9.1
Fever in the last 2 weeks

Yes 325 533

No 285 46.7
ARlin the last 2 weeks

Yes 243 39.8

No 367 60.2
Measles

Yes 6 1.0

No 604 99.0
2 nisnot610

was 3.69 times higher among children whose mother
was illiterate (AOR=3.69 95% CI 1.42-9.58) than chil-
dren whose mother finished higher education. Simi-
larly, the presence of more than two under five children
in the household had 2.8 times higher risk for stunting
(AOR=2.8 95% CI 1.77-4.42). Likewise, significantly
higher risk of stunting was observed among children who
started complementary foods/fluids less than 4 months of
age as compared to the other groups (AOR=7.52 95% CI
3.39-16.68). Children who had diarrhea before 2 weeks
of the study period were 1.79 times stunted than children
without diarrhea (Table 3).

Discussion

This study illustrated that the prevalence of stunting was
44.4%, which was in line with the national figure of EDHS
2011 (44%) [6] and with the result reported in Vietnam
(44.3%) [15]. However, the percentage was lower than
study reported in Northern Ethiopia (46.9%) [10], Paki-
stan (61%) [16] and India-Bihar State (54%) [17]. Besides,
the result was higher than Western Ethiopia (32.4%) [18],
North West Ethiopia (43.2%) [11], Oromia Region figure
of EDHS 2011 (41%) [6], Afghanistan (39.9%) [19] and
Indonesia (38.4%) [12]. Several reasons might contrib-
ute for the slight variation among this studies includ-
ing study period, age difference of the participants, and
socio-demographic characteristics of the participants,
inclusion of both urban and rural population and taking
average for national report.

Considering education of mothers, the present study
revealed that stunting was 3.7 times higher among chil-
dren whose mother was illiterate (AOR=3.69 95% CI
1.42-9.58) than children whose mother finished higher
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Table 3 Predictors of chronic undernutrition (stunting)
among under five children in Adama town, Central

Ethiopia, 2013

(2019) 12:532

Variables

Stunted

COR (95% CI)

AOR (95% Cl)

Number of <5 children
1
2-3
Mother educational status
llliterate
Able read and write
Elementary
Secondary
Higher

Decision making on the use of money

Mainly wife
Mainly husband
Only husband
Both jointly
Duration of exclusive breast feeding
<4 months
4-6 months
>6 months
Pre-lacteal foods/fluids
Yes
No
Additional foods in the past 48 h
Yes
No
Age complementary food started
<4 month
4-6 month
>6 month
Diarrhea in the last 2 weeks
Yes
No
Fever in the last 2 weeks
Yes
No

1
2.8(2.01,391)

248 (1.26,4.85
0.17 (0.06,0.47
0.90(0.52,1.57
0.84 (047,151
1

)
)
)
)

1.35(0.81, 2.26)
1.93 (1.17,3.20)
4.27 (2.79,6.54)
1

1
0.58 (0.41,0.81)
0.32(0.08,1.25)

142 (1.00, 2.01)
1

2.16 (1.45,3.20)
1

3.48(2.00, 6.07)
1.45(0.90, 2.34)
1

1.78(1.27,2.50)
1

1.70(1.06,2.72)
1

1
28(1.77,442)*

3.69(1.42,9.58)*
0.30 (0.09,1.00)
140( 67,2.93)

0(0.50,241)

1.51(0.72,3.18)
1.52(0.78,2.94)

443 (2.51,7.80)*

1

1
0.36 (0.17,1.03)
0.27(0.04,1.71)

0.82(0:48,1.38)
1

1.68 (0.67,3.97)
1

7.52(3.39,16.68)*
2.38(1.28,4.42)*

1

1.79(1.13,2.83)*

1

1.31(0.72,241)
1

* Statistically significant (P value < 0.05); 1 =Reference category

education. The result was consistent with studies con-
ducted in Vietnam, India and Afghanistan [15, 17, 19].
This is because educated mother have more knowledge
in child caring practice, optimal child feeding and health
seeking behavior. The study also showed that the pres-
ence more than one under five children in the household,
decision making on the use of money only by husband
and presence of diarrhea before 2 weeks of the survey
had significant association with stunting. This finding
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was in line with studies done in North West Ethiopia,
Vietnam and Afghanistan [11, 15, 19].

Higher risk of stunting was observed among chil-
dren who started complementary foods/fluids less
than 4 months of age as compared to the other groups
(AOR=7.52 95% CI 3.39-16.68). On contrary, study
done in west Gojam showed that stunting was higher
among children who started complementary foods/fluids
at the age of greater than 12 months [11]. This difference
may indicate both early and late introduction of com-
plementary foods/fluids had significant association with
stunting. Bottle feeding in 60.5% of the children aged less
than 4 months in this study might also be a contributing
factor.

Conclusion

This study demonstrated that the socio-demographic
factors of the child were major determinants for chronic
undernutrition. Therefore, this study recommends inter-
vention focusing on encouraging women education, fam-
ily planning and education on child caring practice may
ultimately reduce the prevalence of stunting.

Limitation of the study

+ Dietary intake data is not included in this study since
it needs follow up records.

+ This study only focused on the two main factors of
chronic undernutrition (family and child level fac-
tors).
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HFZ: height for age Z score; MOH: Ministry of Health; SD: standard deviation;
SPSS: Statistical Package for Social Science; WHO: World Health Organization;
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