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Background: Under-nutrition among under-ﬁve children is a global public health problem. SubSaharan Africa and South Asia were the home for three-fourth of the world’s stunted children. There
is a disparity in the prevalence and associated factors of under-nutrition across regions and cities.
Objective: To assess the prevalence and associated factors of stunting among children
6–59 months in Delanta district.
Methods: A community-based cross-sectional study design was conducted among 342
systematically selected children aged 6–59 months from April to May 2017 G.C. The sample
size was calculated by single population proportion formula. Data were collected by
a structured questionnaire, SECA weight measurement, and height measuring board. After
collection, data were entered into Epi data version 3.1 for cleaning and transferred to SPSS
version 24.0 for analysis. Anthropometric data were analyzed using WHO Anthro 2005
software. Descriptive statistics were done and the result was reported by frequency, percentile,
and mean ± standard deviation. Variables having a p-value < 0.25 in bivariable binary logistic
regression were transported to multivariable binary logistic regression to identify factors
associated with stunting. In multivariable model, the statistical signiﬁcance was declared by
using adjusted odds ratio with 95% conﬁdence interval and a p-value < 0.05.
Results: The mean age of the study participants was 25.12±15.45 months. The prevalence of
stunting was 22.1% (95% CI: 17.6, 26.5). Late initiation of breastfeeding (AOR=2.4; 95% CI: 1.2,
4.9), postnatal care (AOR=0.3, 95% CI: 0.1, 0.9), and repeated episodes of respiratory infection
(AOR=4.9; 95% CI: 1.8, 12.8) were factors associated with stunting.
Conclusion and Recommendation: Stunting is a moderate public health problem. Late
initiations of breastfeeding, not attending postnatal care and repeated respiratory infection
were factors associated with stunting. So, strengthening implementation of baby-friendly
hospital initiatives, strengthening of postnatal care service utilization and prevention and
control of respiratory infection should be included in the prevention strategies of stunting.
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Under-nutrition is a condition which results from inadequate intake of one or more
essential nutrients. Stunting is one of the three main indicators used to deﬁne under
nutrition in under ﬁve children. It is a measure of chronic malnutrition and measured by
length/height for age. It is a global public health challenge affecting 155 million underﬁve children.1 Africa region was the major contributor for stunted children for the
globe, which accounts 59 million (37%). The trend in Africa region is increasing since
1990.2 In sub-Saharan Africa, annually more than 30% of under-ﬁve mortality is
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associated with under-nutrition.3 Stunting in early childhood
is associated with impaired cognitive development, reduced
school attainment, productivity loss, impaired reproductive
performance and increased susceptibility to metabolic and
cardiovascular diseases in later life.4–6 Young children who
were stunted were 33% less likely to escape poverty.7 This
consequence will result 4% to 11% of overall GDP losses in
Africa and Asia.2
Stunting is a result of multifaceted interactions between
various factors like chronic insufﬁcient protein and energy
intake, intrauterine growth retardation, lack of exclusive
breastfeeding, inappropriate complementary feeding practices,
short maternal stature, restricted fetal growth, frequent infection, food insecurity, water sanitation and hygiene, sociodemographic and economic factors.8–10
The World Health Assembly adopted a new target to
reduce the number of stunted children under the age of 5
years by 40% in 2025. The Federal Government of Ethiopia
has been working to reduce stunting to 26% by 2020. The
most critical time to reduce childhood stunting is during 1000
days, from pregnancy to the end of a child second birthday.
During this time, the child has increased nutritional needs to
support rapid growth and development, is more susceptible
to infections, sensitivity to biological programming and is
totally dependent on others for nutrition, care, and social
interactions. So this period is essential to intervene on creating stunting free generation.5,6
Although Ethiopia has achieved a remarkable reduction
in under-ﬁve mortality in the last two decades, stunting is
still a serious public health problem including the globe.11
Amhara regional state was the frontline contributor for the
highest prevalence of stunting in Ethiopia. The annual
reduction rate of stunting in the country is 2.3% which is
below the target, i.e. 4.4%. This indicates as there is
a broken bridge which hinders the pace rate of stunting
reduction. Regardless of searching effort, there is limited
evidence in the study area on the prevalence and contributing factors of stunting among 6–59 months old children.
Therefore, the aim of this study was to assess the prevalence
and associated factors of stunting among 6–59 months old
children in Delanta district.

Methods and Materials
Study Design, Area, Period, Population,
and Eligibility Criteria
A community-based cross-sectional study design was conducted among mother/caregivers that had 6–59 months old
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children who have been living in the selected Kebeles of
Delanta district from April to May 2017. The district is found
494 km away from Addis Ababa, the capital of Ethiopia and
about 312 km far from the capital of Amhara national regional state, Bahir Dar. It has 34 Kebeles and a total population
of 143,881. Of these 70,253 (48.8%) were males and 71,756
(51.2%) were females. In the district, there are 19,481 underﬁve children. Mother/caregivers who were unable to communicate due to illness and children with physical deformity
were excluded from the study.

Sample Size Calculation and Sampling
Techniques
Single population proportion formula was used to determine the sample size. The sample size was calculated by
considering the following assumptions; 95% conﬁdence
interval, 5% margin of error and prevalence of stunting
(28.2%).12 Therefore, after adding 10% non-response rate,
the total sample size was 342.
From the total 34 Kebeles, 10 were randomly selected
and included in the study. Number of study participants was
assigned to each selected Kebele proportional to their population size. Then, the study participants were included in the
study using systematic sampling technique. The ﬁrst study
participant was selected by lottery method. Then, study
participants were included in the study following the Kth
value, i.e. every 8th child was included in the study.

Operational/Standard Deﬁnition
Stunted: a child was classiﬁed as stunted when his/her
length/height-for-age Z score of <−2SD of the WHO
Growth Standard chart.13
Not stunted: a child was classiﬁed as not-stunted when
his/her length/height-for-age Z score of ≥−2SD of the
WHO Growth Standard chart.13

Data Collection Methods
Data were collected by face to face interview using a structured
questionnaire and observational checklist adapted from previous relevant literatures. Three groups of participants’ characteristics were gathered, namely socio-demographic and
economic (Maternal age, marital status, maternal education,
maternal occupation, family size, family income, age of child
and sex of child), health-care related factors (birth spacing,
antenatal care, place of delivery, postnatal care, immunization,
and childhood illness), child feeding practice (ever breastfeeding, early initiation of breastfeeding, colostrum feeding,
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duration of exclusive breastfeeding, timely initiation of complementary feeding and frequency of feeding), and WASH
(sources of drinking water, presence of toilets, hand washing
at critical times and solid waste disposal) related factors.
For children aged 6–24 months, length was measured in
a recumbent position to the nearest 0.1 cm using a standard
lying board with a detachable sliding foot piece and weight
was measured to the nearest 10 gm. While for children aged
25–59 months, height was measured in a standing position
to the nearest 0.1 cm using a standard vertical board with
a detachable sliding headpiece. Height of mother/caregivers
was measured in a standing position to the nearest 0.1 cm
using a standard vertical board with a detachable sliding
headpiece. Weight of mother/caregivers was measured. Six
BSc nurses and two health ofﬁcers were participated in the
data collection.

Data Quality Assurance
The questionnaire was translated to Amharic and retranslated
back to English for consistency. Pre-test was conducted on 5%
of the sample size at Kutaber district. Two-day training was
given for data collectors and a supervisor on the overall data
collection procedure. On spot supervision was made to check
and correct incomplete questionnaire. The overall data collection process was controlled by the principal investigator. The
child height and weight were measured without shoes, hats,
and hair ornaments. During measurement, their occipital,
shoulders, buttocks, and heels were touched with the vertical
surface of the stadiometer. Weight was measured using
SECA, model 874102159, serial number 5874269114011
weight measurement scale. The scale was made zero for
each measurement.

Data Analysis
After coding the data were entered into Epi Data version 3.1
for cleaning and exported to SPSS version 20.0 and WHO
Anthro 2005 software for analysis. Anthropometric data
were analyzed by using WHO Anthro 2005. Descriptive
statistics were computed and the result was reported using
mean ± standard deviation, tables, graphs, frequencies, and
percentages. Then, bivariable binary logistic regression was
performed and variables with p<0.25 were transported to
multivariable logistic regression to identify factors associated
with stunting among children aged 6–59 months. Finally,
multivariable binary logistic regression model was done to
identify factors associated with stunting. A p-value<0.05 and
adjusted odds ratio with its 95% conﬁdence interval were
used to declare the statistically signiﬁcant associations.
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Ethical Clearance
Ethical clearance was obtained from College of Medicine
and health sciences, Wollo University. Letter of permission
was obtained from Delanta district health ofﬁce and
selected Kebeles. This study was conducted in accordance
with the Helsinki Declaration and written informed consent
was obtained from mother/caregivers. Participants were
informed as participation was on a voluntary basis. The
data collection procedure was anonymous for keeping the
conﬁdentiality of any information. Those mother/caregivers
with malnourished children were counseled and linked to
outpatient therapeutic feeding and safety net program.

Result
Socio-Demographic and Economic Factors
A total of 336 mother/caregivers with their children were
included in the study, making a response rate of 98.2%.
Slightly more than two-third 236 (70.2%) of them were rural
residents. Three-fourth 253 (75.3%) of mothers/caregivers was
housewife. Two hundred sixty-six (79.2%) of mother/caregivers were married. The mean age of children was 25.12
±15.45 months. Regarding their sex, 173 (51.5%) were male
while the rest (48.5%) were females (Table 1).
Table 1 Socio-Demographic and Economic Characteristics of
Study Population, Delanta District, 2017
Variables

Frequency

Percent

Sex of a child

Male
Female

173
163

51.5
48.5

Occupation of care
givers

Housewife
Job seekera

253
83

75.3
24.7

Marital status of care
givers

Single
Married

54
266

16.1
79.2

Divorced

10

3.0

Widowed

6

1.8

<500 Birr
501–1000 Birr

144
105

42.9
31.2

>1001 Birr

87

25.9

Residence

Rural
Urban

236
100

70.2
29.8

Educational status of

Illiterate

161

47.9

mother

Elementary
High school

104
52

31
15.5

Diploma and

19

5.7

Monthly income

above
Note: aIndicates mother who needs job.
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Health-Related Factors
One hundred forty (41.7%) of mother/caregivers practiced birth spacing. Three-fourth of 258 (76.8%) of the
respondents were attended antenatal care follow-up. Only
one-third 111 (33%) of mother/caregivers were delivered
at health facility. More than three-fourth 267 (79.5%) of
under ﬁve children were found on the right track of
immunization. With respect to infection, slightly higher
than one-third 123 (36.6%) of 6–59 months old children
were not affected by infection in the last 2 weeks
(Table 2).

Child Feeding Practices
More than half 188 (56.2%) of mother/caregivers
initiated breastfeeding within 1 hr after birth. Slightly
lower than one-third 106 (31.5%) of mother/caregivers
practiced prelacteal feeding. The mean frequency of
breastfeeding per day was 8.5±1.9. About 312 (92.9%)
of mother/caregivers start complementary feeding
exactly at 6 months of age, while 30 (8.9%) mother/
caregivers initiate complementary food beyond 6 months
(Table 3).
Table 2 Health-Care Related Factors of Stunting Among
Children Aged 5–59 Months, Delanta District, 2017
Variable

Frequency

Percent

<3 years
>3 years

230
46

83.3
16.7

ANC

Yes
No

258
78

76.8
23.2

ANC follow-up

0 follow-up
1–2 times

78
96

23.2
28.6

3–4times

99

29.5

>4 times

63

18.8

Place of delivery

Health facility
Home

111
225

33
67

Postnatal care

Yes
No

111
225

33
67

Immunization

Yes
No

267
69

79.5
20.5

Illness

Not ill

123

36.6

Resp. disease

57

17

Diarrhea
Vomiting

54
42

16.1
12.5

Itching

60

17.9

Birth spacing

Note: N.B: in Birth spacing 60 mothers were pregnant for the ﬁrst time.

44

Powered by TCPDF (www.tcpdf.org)

submit your manuscript | www.dovepress.com

DovePress

Table 3 Infant and Young Child Feeding Practices of Children
Aged 6–59 Months, Delanta District, 2018
Variable

Frequency

Percent

Initiation of breastfeeding

Within 1 hr
1–3 hrs
>3 hrs

188
46
102

56
11.3
32.7

Prelacteal feeding

Yes
No

106
230

31.5
68.5

Colostrum

Yes
No

299
37

89
11

Exclusive breastfeeding

Yes
No

130
206

38.7
61.3

Complementary foods

Yes

305

90.8

No

31

9.2

Prevalence of Stunting
The overall prevalence of stunting among children aged
6–59 months in Delanta district was 22.1% (95% CI: 17.6,
26.3). Among this, about 12.1% (95% CI: 9.1, 16.3) were
moderately stunted while 8.6% (95% CI: 5.7, 11.8) were
severely stunted (Figure 1).
The prevalence of stunting was higher among boys
28.3% (95% CI: 21.6, 35.0) than girls 15.4% (95% CI:
9.9–21.0) (Figure 2).

Factors Associated with Stunting Among
Children Aged 6–59 Months Old
The result of multivariable logistic regression model showed
that children who initiated breastfeeding more than 3 hrs
after delivery were almost 2 times more likely to be stunted
as compared to those children who initiated breastfeeding
within 1 hr after delivery (AOR=2.4; 95% CI: 1.2, 4.9).
Those mother/caregivers who follow postnatal care were
70% less likely to have stunted child as compared to those
who did not follow postnatal care (AOR=0.3, 95% CI: 0.1,
0.8). Children who were repeatedly affected by respiratory
infection were almost ﬁve times more likely to become
stunted as compared to those children who were not ill
(AOR=4.9; 95% CI: 1.8, 12.8) (Table 4).

Discussion
To be effective in the prevention of chronic malnutrition
among under-ﬁve children in Ethiopia in general and in the
study area in particular, there appears a need to investigate
the prevalence and contributing factors of chronic malnutrition. Hence, this study tried to assess the prevalence and
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Figure 1 Length/Height for age distribution among 6–59 months old children in Delanta district, North East Ethiopia, 2017 G.C.
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Figure 2 Length/Height for age distribution by sex among 6–59 months old children in Delanta Woreda, North East Ethiopia, 2017 G.C.

associated factors of chronic malnutrition among children
aged 6–59 months in Delanta district. The prevalence of
stunting among 6–59 months old children was 22.1%. This
ﬁnding is similar with a study done in Somali region,
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Ethiopia.14 While it was lower than the national (38%)
prevalence of stunting.11 It is also lower than studies
conducted in Bule Hora (47.6%) and Jimma Arjo
(41.4%).15,16 But, it is higher than studies conducted in
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Table 4 Factors Associated Stunting Among 6–59 Months Old Children, Delanta District, North Eastern Ethiopia, 2017 G.C
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Variable

COR (95% CI)

Yes (%)

No (%)

AOR (95% CI)

Sex of child

Male
Female

49 (66.2)
25 (33.8)

125 (47.7)
137 (52.3)

2.2(1.3, 3.7)
1

Type of illness

Not ill
Respiratory infection

17 (22.9)
16 (28.1)

106 (40.5)
41 (15.6)

1
2.4 (1.1, 5.3)

1
4.9 (1.8, 12.8)***

Diarrhea

11 (19.3)

43 (16.4)

1.6 (0.7, 3.7)

2.1 (0.8, 5.7)

Vomiting
Itching

9 (15.8)
21 (36.8)

33 (12.6)
39 (14.9)

1.7 (0.7, 4.2)
3.4 (1.6, 7.0)

1.6 (0.5, 5.0)
2.6 (0.9, 6.7)

Birth spacing

<3 years
≥3 years

176 (76.5)
54 (23.5)

37 (80.4)
9 (19.6)

0.8 (0.6, 2.8)
1

PNC

Yes
No

70 (94.6)
4 (5.4)

214 (81.7)
48 (18.3)

1
0.3 (0.1, 0.7)

1
0.3 (0.1, 0.8)**

Initiation of breastfeeding

Within 1 hr

37 (45.6)

151 (54.1)

1

1

1–3 hrs

5 (7.3)

4117

0.5 (0.2, 1.4)

0.3 (0.1,1.2)

>3 hrs

32 (47.1)

70 (28.9)

1.9 (1.1, 3.2)

2.4 (1.2, 4.9)*

Notes: *Signiﬁcant at p-value <0.05, **Signiﬁcant at p-value <0.01 and ***Signiﬁcant at p-value <0.001.

Somali region and Bangladesh.17,18 This inconsistency
might be due to the exclusion of under-six-month-old
children. The distribution of stunting was higher among
boys (28.9%) than girls (14.7%). This is in line with
studies conducted in sub-Saharan Africa.19 Though the
actual cause for the difference was not well recognized,
it is assumed that boys are more likely to be inﬂuenced by
environmental stress than girls.
This study revealed that respiratory infection was associated with the development of stunting. Those children
who were repeatedly affected by respiratory infection
were nearly 5 times more likely to become stunted when
compared to their counterparts. This ﬁnding was similar
with a study done in other part of the world,19,20 which
stated that respiratory infection during childhood contributes to malnutrition by impairing height gain over
a longer period of time. It is also believed that a child
needs to recover from weight loss before resuming linear
growth, which contributes to reduction in catch-up growth.
Recurrent weight faltering which is associated with multiple
episodes of respiratory infection may lead to linear growth
faltering.20 However, in areas where there are inadequate
dietary intake and high rates of infectious diseases,
the process of catch-up growth may not be possible.
Therefore, respiratory tract infection will lead to
a decreased appetite and malabsorption which is associated
with a high level of stunting among children.
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The odds of having a stunted child among mother/
caregivers who initiated breast milk after 3 hrs of delivery were almost 2 times higher than those who initiated
within 1 hr. This result was consistent with other studies
from Gurage zone and Tigray region.21,22 This could be
because early initiation of breastfeeding within 1 hr is
an important contributor for successful breastfeeding
through increased secretion and production of breast
milk which will provide sufﬁcient nutrient including
colostrum (which provide the ﬁrst natural immunity)
for the growing baby. While late initiation of breastfeeding is associated with a decreased breast milk secretion
which will contribute for increased prevalence of stunting among children aged 6–59 months.
Those mother/caregivers who follow postnatal care
service were 70% less likely to have stunted child as
compared to those mother/caregivers who did not follow
their postnatal care. This might be because during postnatal care follow-up mother will gate nutrition education
from health-care providers about optimum child feeding
practice which can be applied for the growing baby. This
may have a positive impact on the physical growth of
a child.

Limitation of the Study
Since the study was cross-sectional, it was difﬁcult to
examine any potential temporal relationships; it may be
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affected by recall bias among respondents when answering
questions related to events happening in the past.
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Conclusion and Recommendation
In the study area, the prevalence of stunting is a moderate
public health problem. Late initiation of breastfeeding, not
utilizing postnatal care service and repeated episodes of
respiratory infection were factors associated with stunting.
Hence, strengthening baby-friendly hospital initiatives and
promotion of breastfeeding, improving postnatal care services utilization and prevention and control of respiratory
infections should be included in stunting prevention strategies among children aged 6–59 months.
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