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Abstract

Background: Globally, in every three preschool children one is affected by malnutrition. In Ethiopia, child
undernutrition continues to be a serious public health problem. Data are scarce, especially in 24-59 months age
children. We aimed at estimating under nutrition and its associated factors among children 24–59 months age in
Aykel Town, Northwest Ethiopia.

Methods: A community based cross-sectional study was conducted among children aged 24–59 months in Aykel
Town from January to February 2017. A total of 416 children were included in to the study using a systematic
random sampling technique. Data were collected by interview and anthropometric measurements. Multivariable
analysis was performed to identify the predictors of stunting, wasting and underweight.

Results: The prevalence of stunting, wasting and underweight were 28.4, 10 and 13.5%, respectively. Children from
low birth order; 1st (AOR = 8.60, 95%CI: 2.40, 3.70) and 2nd -4th (AOR = 5.80, 95%CI: 1.80, 18.90), from large family size
(AOR = 3.67, 95%CI: 1.92, 7.00), and had meal frequency < 3/day (AOR = 5.09, 95%CI: 2.96, 8.74) were at a higher risk of
stunting. Children who had not fed on cow milk (AOR = 5.50, 95%CI: 2.30, 13.00), and from mothers who had poor
hand washing practice (AOR = 11.00, 95%CI: 4.30, 27.9) were more likely to be wasted. Children who had not fed on
cow milk (AOR = 2.90, 95%CI: 1.40, 6.00), breast fed for less than 24months (AOR = 2.60, 95%CI: 1.35, 5.00), consumed
foods from less than four food groups (AOR = 6.30, 95%CI: 1.70, 23.00), and were from mothers’ who had poor hand
washing practice (AOR = 2.50, 95%CI: 1.30, 4.70) had higher odds of being underweight.

Conclusion: Stunting, wasting and underweight are high among children aged 24–59 months in Aykel Town.
Poor child feeding and maternal hygienic practices were identified as risk factors of undernutrition. Educating
mothers/care givers on the advantages of proper child feeding and maintaining hygienic practices at critical
times is valuable in improving the nutritional status of children.
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Background
Undernutrition among children continues to be a major
public health problem throughout the world. Globally,
one in every three under-five children is undernourished.
In 2018, about 155 million children under the age of 5
years were stunted and 52 million wasted worldwide. Asia
and Africa contributed 56 and 38% of stunting, and 69
and 27.2% of wasting, respectively, of the global undernu-
trition burden [1].
Wasting is a measure of acute undernutrition, and it

may result from inadequate food intake or from a recent
episode of illness that caused weight loss. Stunting is a
sign of chronic undernutrition that reflects failure to re-
ceive adequate nutrition over a long period and can also
be affected by recurrent and chronic illness [2].
Among all under five children deaths, childhood malnu-

trition is responsible for 35% of deaths. More than 2 mil-
lion children die each year as a result of undernutrition
before the age of 5 years [3].
Undernutrition has a negative impact on cognitive de-

velopment, school performance and productivity [4, 5]. In
addition to this, childhood undernutrition poses low adult
wages, overweight, obesity, and nutrition-related chronic
diseases during adolescent and adulthood periods [4, 6].
Even though the prevalence of stunting is reduced in

Ethiopia currently, the burden of undernutrition has still
remained as a severe public health problem in spite of
the fact that the country has implemented a comprehen-
sive nutritional intervention programs over the past de-
cades [7, 8]. Of the under five children, about 38% were
stunted, 10% wasted and 24% underweight in 2016. Con-
cerning the trends of undernutrition among children
aged 24–59months in 2011 and 2016, stunting had re-
duced from 54 to 46%, and underweight reduced from
32.7 to 27%, while wasting remained unchanged [2, 9].
Undernutrition in children occurs due to the interplay

of several factors, which include variables related to the
maternal age, maternal education, poor feeding practice,
maternal nutritional status, parity and multiple births, sex
of the child, illness, birth interval and immunization sta-
tus, poor wealth status, large families, water and sanita-
tion, place of residence, and other factors relating to
health services utilization [10–13].
Majority of the studies conducted in Ethiopia and

abroad have focused on children aged between 6 and
23 and 6–59 months. Children aged between 24 and
59 months have rapid growth and development, and is
a period when nutrient requirement is highest, and
there is a change in their dietary habits. However,
data are scarce in this age groups. Therefore, this
study was aimed to bridge the knowledge gap on
comprehensive understanding of magnitude and de-
terminants of all forms of undernutrition (stunting,
wasting and underweight) and their predictors among

children aged between 24 and 59 months in Aykel
Town, Northwest Ethiopia.

Methods
Study design and setting
A community based cross-sectional study was conducted
among children aged between 24 and 59 months in
Aykel Town from January to February 2017. Aykel Town
is located in Chilga district, Northwest Ethiopia about
780 km away from the capital city of Ethiopia, Addis
Ababa. There are two kebeles (the smallest administra-
tive unit in Ethiopia) in the Town and each kebele has
four villages. The Town has one hospital, one health
center and two urban health posts. It has a total of 4246
households and total population of 30,201 among which
16,498 (54.6%) are females. Of the total population, 1768
(6%) are preschool children. The people in this area are
engaged in different activities such as farming, trade,
civil servant, carpentering, and construction. They also
produce cereals, legumes and spices and root crops, and
keep animals, including goats, sheep and cattle [14].

Study participants
All children aged 24–59months with their mothers/
caregivers in Aykel Town were the study population. All
randomly selected children aged 24–59months with
their mothers/caregivers who lived in the Town for at
least 6 months were included in to the study. Children
who were seriously ill, with diarrhoea and /or malaria,
and whose mothers’/care givers were unable to commu-
nicate were excluded from the study.

Sample size and sampling procedure
The minimum sample size was determined by using single
population proportion formula. The prevalence of under-
nutrition in the specific age group (24–59months) was
used to calculate the sample size. The prevalence of stunt-
ing, wasting and underweight were 57, 16 and 25%, re-
spectively [15]. Considering 95% confidence interval and
5% margin of error, the largest sample size was taken after
sample size was calculated for the three indicators of
under nutrition. The prevalence of stunting provided the
largest sample size. Finally, a sample size of 416 was ob-
tained after considering a 10% non-response rate.
Regarding the sampling procedure, both kebeles of the

Aykel Town were included in the study. There were
4246 households in the two kebeles. The total number
of households (1768) with children aged 24–59months
was obtained from the Health Extension Workers hous-
ing registration. Then households were sampled from
each kebele based on proportional allocation. Finally, a
systematic random sampling technique was used to se-
lect households with eligible children. The first house-
hold was selected by lottery method from the first four
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households by spinning a pen at the center of the Town.
Where impossible to get preschool aged children, the
next house was considered for the study. When there
were more two or more children in the household, one
of them was selected by lottery method.

Data collection tools and procedures
Interviewer-administered questionnaire was used to col-
lect data on socio-demographic and other relevant child
and mothers/caregivers related information. To maintain
its consistency, the questionnaire was first prepared in
English and translated into Amharic, the local language
of the study area, and then back translated to English.
Six data collectors and two supervisors were involved in
the data collection process. Two days training has been
given for both data collectors and supervisors on areas
related to anthropometric measurements and interview
techniques. The questionnaire was pre-tested on 5% of
the total sample size outside of Aykel Town. Based on
the results of the pre-test, the acceptability and applic-
ability of the procedures and tools were assessed. Neces-
sary revisions were made on the questionnaire.

Operational definitions and measurements
Early initiation of breastfeeding: Children who re-
ceived breast milk within 1 h of birth [16]
Exclusive breastfeeding: Children who received breast

milk exclusively up to 6th months of life [16].
Continued breastfeeding at 1 year: Children 12–15

months of age who continued breast feeding after the
age 1 year [16]
Introduction of solid, semi-solid or soft foods: Chil-

dren who received solid, semi-solid or soft foods during
the age of 6–8 months [16]
Minimum dietary diversity: Children 6–23months of

age who received foods from 4 or more food groups in
the past 24 h [16]
Minimum meal frequency: Children from 6 to 23

months of age who received solid, semi-solid, or soft
foods (including milk feeds for non-breastfed children)
for at least three times per day in the past 24 h [16]
Continued breastfeeding at 2 years: Children 20–23

months of age who continued breast feeding after his/
her 23 months of age [16]
Duration of breastfeeding: Median duration of breast-

feeding among children less than 36months of age [16]
Under-nutrition: Refers to a state/condition/ resulting

from deficiency of one or more essential nutrients and
manifested by stunting, wasting and underweight [17]
Stunting: Wasting: Underweight: Refer to a low

height for age, weight for height and weight for age, re-
spectively. The child was classified as stunted, wasted
and underweight if his/her z score was less than −2SD;
otherwise, he/she was considered as well-nourished (≥ −

2 Z score), based on international median of WHO ref-
erence value, taking sex into consideration [17].
Weight was measured with light cloths and no shoes

by using beam balance in kilogram to the nearest of 0.1
kg. A vertical measuring board was used to measure the
height of children. The child stands up on the board
barefooted; have hands putting loosely with feet parallel
to the body, and heels, buttocks, shoulders calve and
back of the head touching the board. Child’s head was
held straight comfortably with the lower border of the
orbit of the eye being in the same horizontal plane as
the external canal of the ear. The head piece of the
measuring board was then moved gently, touching the
hair and making contact with the top of the head.
Height was read to the nearest 0.1 cm [17].
To determine the minimum dietary diversity score (DDS)

of the child, the mother was asked to list all food items con-
sumed by the child in the previous 24 h ahead of data col-
lection. Then, the listed food items were grouped in to
seven food groups. Namely grains, roots and tubers, le-
gumes and nuts; Dairy products (milk, yogurt, cheese); flesh
foods (meat, fish, poultry and liver/organ meats); Eggs,
Vitamin-A rich fruits and vegetables and Other fruits and
vegetables. Considering the four food groups as the mini-
mum acceptable dietary diversity, a child with a DDS of less
than four was classified as poor dietary diversity [18].
Initiation of complementary feeding was measured as

early initiation, timely initiation and lately initiation if
the mother initiated complementary feeding to the index
child before sixth month, at sixth month and after sixth
months of age, respectively [16].
Appropriate hand washing practice is defined through

2 questions. The first question was as to when do
mothers/caregivers wash their hands. The possible an-
swers for this question were after defecation, after clean-
ing baby’s bottom, before food preparation, before
eating, before feeding children (including breastfeeding).
The second question was about how the mothers/care-
givers wash their hands. The possible answers for this
question were uses water, uses soap or ashes, washes
both hands, rubs hands together at least three times,
and dries hands hygienically by air-drying or using a
clean cloth. A score of 9 points or more (out of a pos-
sible 10 points) qualifies a hand washing behavior as ap-
propriate [19]. Wealth index of the household was
constructed using household assets data via a principal
component analysis to categorize the household wealth
index in to lowest, middle, and highest.
Household food insecurity was measured using House-

hold Food Insecurity Access Scale (HFIAS) measure-
ment tools of FAO-FANTA. The HFIAS consists of 9
items specific to an experience of food insecurity occur-
ring within the previous 4 weeks. Respondents were
asked whether they had encountered the items because
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of lack of food or money to buy food in the last month.
Each item was received either 1 for occurrence or 0 for
non-occurrence. The frequency scores were ranged from
0 to 3, while 0 was the score for non-occurrence, 1 for
rarely (once or twice in the past 4 week), 2 for some-
times (three to ten times in the past 4 weeks), and 3 for
often (more than ten times in the past month), renamed
as food secure, mildly food insecure, moderately food in-
secure, and severely food insecure, respectively [20].

Data quality control
Maximum efforts were made to maintain the quality of
data. The measuring equipment was calibrated using a
known weight material each day. At the end of every data
collection day, each questionnaire was examined for its
completeness and consistency by field supervisors and in-
vestigators and pertinent feedback was given to data col-
lectors and supervisors.

Data processing and analysis
Data was coded, cleaned, and entered in to Epi-Info ver-
sion 3.5.3 and then exported to Statistical Package for
Social Sciences (SPSS) version 20 for further analysis.
Anthropometric measurements were converted into Z-
sore values using WHO Anthro version 3.2.2 software
for the indices; Height for- Age (HAZ), Weight-for-
Height (WHZ) and Weight-for- Age (WAZ) taking sex
into consideration using WHO 2006 standards. The
child was classified as stunted, wasted and underweight
if his/her z score was less than −2SD; otherwise, he/she
was well-nourished (≥ − 2 Z score) [17]. Mean with
standard deviation for continuous and proportion for
categorical variables were calculated. Binary logistic re-
gression model was used to identify factors associated
with stunting, wasting and underweight. Variables which
had a p-value of < 0.2 in the bivariable analysis were
taken in to the multivariable analysis to control the pos-
sible effects of confounders. Adjusted odds ratio (AOR)
with a 95% confidence interval (CI) was computed to as-
sess the strength of the association. A p-value of < 0.05
was used to determine statistical significance in the mul-
tivariable analysis. The Hosmer and lemeshows goodness
of fit-test was run to check the fitness of the final model
for the three separate models.

Ethical considerations
Ethical clearance was obtained from Ethical Review
Board of University of Gondar. An official permission
letter was secured from Aykel Town administration
health office. Participants were involved in the study on
a voluntary basis after written consent, signed or verified
by fingerprint was obtained. Parents/care givers of the
children were informed about the study and written con-
sent on behalf of the children were obtained from the

parents. Privacy of the participants was protected and
the information was kept confidential.

Results
Socio- economic and demographic characteristics of
study participants
A total of 401 child-mother pairs were participated in the
study, making a response rate of 96.4%. The mean (±SD)
age of the children was 41.24 (±10.64) months, and the
sex ratio of participants was almost equal (50.4, 49.6%).
The majority of the mothers/care givers were married,
371(92.5%), and Orthodox Christians, 351(87.5%). More
than half, 244 (60.3%), of the mother/care givers were
housewives. Nearly one-third, 129 (32.2%), of the house-
holds had > 4 family size. Over three-fourth of the
mothers, 324 (80.8%), and fathers, 305 (76%), were at least
at their primary level of education (Table 1).

Health and nutrition related characteristics of study
participants
Almost all, 410 (99.8%), of the children were fully immu-
nized. Eighty percent of the children were born at the
health facility. Over three-fourth of the children, 323
(80.5%), had dietary diversity score less than four food
groups. Majority, 354 (88.3%), of the mothers initiated
breast feeding timely. Most of mothers didn’t practice pre-
lacteal feeding, 341 (85%), but started complementary
feeding at the 6th month of age, 326 (81.3%) (Table 2).

Hygiene and environmental sanitation related
characteristics
Regarding household water source for domestic con-
sumption, almost all, 398 (99.3%), of the participants re-
ported that they used from protected source and were
able to access water within 30 min walking distance.
Most of the households had latrine, 397 (97.3%), and
more than half of the respondents had good hand wash-
ing practice, 248 (61.8%) (Table 3).

Prevalence of undernutrition
Of the total children participated in the study, 28.4%
were stunted, 10% wasted and 13.4% underweight. The
prevalence of the mixed undernutrition was found to be
0.25% for both stunting and wasting, 8.23% for stunning
and underweight, and 4.99% wasting and underweight.

Factors associated with undernutrition
Independent variables believed to result in undernutri-
tion, according to previous evidences and experiences,
were examined for possible associations with stunting,
wasting and underweight using a binary logistic regres-
sion model. A bivariable analysis was first performed to
identify predictor variables associated with the outcome
variables. The factors having a p-value of < 0.2 were in
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the bivariable model were taken to the multivariable
model to see their independent association with stunt-
ing, wasting and underweight.

Factors associated with stunting
In the multivariable analysis, birth order, meal frequency
and family size were significantly associated with stunting.
Being the first child in the birth order increases the odds
of developing stunting by 8.6 times (AOR = 8.60; 95% CI:
2.40, 30.77). The probability of being stunted was 5.8

Table 1 Socio- economic and demographic characteristics of
study participants in Aykel Town, Northwest Ethiopia, 2017

Variables Frequency (%)

Child age (month)

24–35 155 (38.7)

36–47 131 (32.7)

48–59 115 (28.7)

Sex ratio 1.02:1

Marital status

Married 371 (92.5)

Single 3 (0.7)

Divorced 25 (6.2)

Widowed 2 (0.5)

Religion

Orthodox 351 (87.5)

Muslim 50 (12.5)

Number of children

≤ 2 311 (77.6)

3–5 73 (18.2)

≥ 6 17 (4.2)

Birth order of a child

1st 211 (52.6)

2nd -4th 158 (39.4)

≥ 5th 32 (8.0)

Maternal education

Unable to read and write 73 (18.2)

Able to read and write 4 (1.0)

Primary education 58 (14.5)

Secondary education 132 (32.9)

Diploma and above 134 (33.4)

Maternal occupation

House wife 244 (60.3)

Civil servant 126 (31.4)

Merchant 28 (7.0)

Daily labourer 3 (0.3)

Paternal education

Unable to read and write 88 (21.9)

Able to read and write 8 (2.0)

Primary education 64 (16.0)

Secondary education 108 (26.9)

Diploma and above 133 (33.2)

Paternal occupation

Farmer 102 (25.3)

Civil servant 157 (39.2)

Merchant 91 (22.7)

private employ 21 (5.3)

Table 1 Socio- economic and demographic characteristics of
study participants in Aykel Town, Northwest Ethiopia, 2017
(Continued)

Variables Frequency (%)

Daily labourer 30 (7.5)

Household size/family size

≤ 4 272 (67.8)

> 4 129 (32.2)

Wealth index

Lowest 161 (40.1)

Middle 79 (19.7)

Highest 161 (40.2)

Household food security

Food secure 276 (68.8)

Mildly food insecure 106 (26.4)

Moderately food insecure 19 (4.8)

Table 2 Health and nutrition related characteristics of study
participants in Aykel Town, Northwest Ethiopia, 2017

Variables Frequency (%)

Place of delivery

Home 79 (19.7)

Health facility 322 (80.3)

Initiation of breast feeding

Early 354 (88.3)

Late 47 (11.7)

Pre-lacteal feeding

Yes 60 (15.0)

No 341 (85.0)

Initiation of complementary food

Timely 326 (81.3)

Not Timely 75 (18.7)

Dietary diversity score

> 4 food groups 78 (19.5)

< 4 food groups 323 (80.5)

Meal frequency

< 3/day 118 (29.4)

≥ 3/day 283 (70.6)
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times higher among children whose birth order was 2nd

-4th (AOR = 5.80, 95%CI: 1.80, 18.90). Meal frequency of
less than three times per day (AOR = 5.10, 95%CI: 2.96,
8.74) and large family size (AOR = 3.67, 95%CI: 1.92, 7.00)
increase the odds of being stunted (Table 4).

Factors associated with wasting
The multivariable logistic regression analysis showed
that cow milk feeding of children and hand washing
practice of mothers’/care takers’ were significantly asso-
ciated with wasting. An increased odds of wasting were
observed among children who were not fed on cow milk
(AOR = 5.48, 95%CI: 2.29, 13.09), and whose mothers
had poor hand washing practice (AOR = 11.00, 95%CI:
4.34, 27.90) (Table 5).

Factors associated with underweight
Duration of breast feeding, dietary diversity score, lack of
cow milk feeding and hand washing practice of mothers
were significantly associated with underweight. The likeli-
hood of being underweight was 2.6 times higher among
children who fed on breast for < 24months compared to
those who fed on breast for 24 and more months (AOR =
2.6, 95%CI: 1.35, 5.00). Lower dietary diversity score
(AOR = 6.33, 95%CI: 1.73, 23.1) and poor hand washing
practice of mothers were found to result in an increase in
the odds of being underweight (AOR = 2.50, 95%CI: 1.3,
4.7) (Table 6).

Discussion
The prevalence of stunting, wasting and underweight
were 28, 10 and 13.4%, respectively, among children
aged 24–59months.
The prevalence of stunting and underweight reported

in this study was congruent with a study done in Bure
Town, Ethiopia, which showed a prevalence of stunting
to be 24.9% and underweight 14.3% [21]. This may be
due to contextual similarities like socio- demographic
and economic characteristics. However, these prevalence
rates were lower than the study findings of Ethiopian
Demographic and Health Survey 2016 [22], a study con-
ducted in Lalibela Town, Ethiopia [23], and Somalia re-
gion, Ethiopia [15], which reported higher prevalence of
stunting and underweight among under five children.
The reason for the differences with the EDHS 2016 sur-
vey finding may be the fact that the EDHS survey was a
nationwide study on large sample size, encompassed
urban and rural areas, while the current study was con-
ducted on urban population only. The lower prevalence
in the current study as compared to the findings in Lali-
bela and Somalia region could be because these areas
are among the repeatedly drought affected areas.
Compared to the WHO cut-off values for public health

significance of undernutrition, the prevalence of wasting
(10.0%) remained as a serious public health problem in
the study area [24]. The finding was in line with reports of
other studies in Ethiopia, such as from Ethiopian Demo-
graphic and Health Survey report (9%) [22] and a study in
Lalibela Town (8.9%) [23]. However, compared to this
study, higher prevalence of wasting was reported from the
pastoralist area of Somali region, Ethiopia (42.3%) [15].
This might be because Somali is drought affected region.
In general, the findings of this study revealed that under-
nutrition is a serious public health problem in the study
area among under five children which indicated that nu-
trition specific, nutrition sensitive and other modalities of
intervention programs should be strengthen and strongly
implemented to reduce the magnitude of undernutrition
and its consequences.
This study revealed that birth order of the child was sig-

nificantly associated with stunting. Stunting decreases as
birth order increases. This finding was in line with other
study findings in Ethiopia and abroad. For instance, a
study done in Ethiopia revealed that children of lower
birth order are at higher risk of developing stunting than
higher birth order [25]. Another study in Bangladesh also
showed that children born later in the birth order have an
additional advantage [26]. This can be explained due to
the fact that mothers may have an experience in terms of
place and method of delivery, awareness about importance
of antenatal and postnatal follow up and optimal breast
feeding if they had prior birth experience. The odds of
stunting among children who had low meal frequency

Table 3 Hygiene and environmental sanitation related
characteristics of study participants in Aykel Town, Northwest
Ethiopia, 2017

Variables Frequency (%)

Source of drinking water

Protected 398 (99.3)

Unprotected 3 (0.3)

Availability of latrine

Yes 390 (97.3)

No 11 (2.7)

Utilization of latrine

Yes 390 (97.3)

No 11 (2.7)

Hand washing practice

Good 248 (61.8)

Poor 153 (38.2)

Solid waste management practice

Good 332 (82.8)

Not good 69 (17.2)

Availability of liquid waste disposal pit

Yes 107 (26.7)

No 294 (73.3)
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(less than 3 times per day) were high. This result was sup-
ported by studies done in Afghanistan [27], which showed
that significantly higher proportion of stunted children

were found among those who were fed less than 3 times
per day. This study result should that due attention should
be given to all children in the household in terms of

Table 4 Factors associated with stunting among children aged 24–59 months in Aykel town, Northwest Ethiopia, 2017

Variables Stunted COR (95%CI) AOR (95%CI)

Yes No

Maternal education

Unable to read and write 24 49 2.07 (0.86,4.96) 1.91 (0.51,7.18)

Read and write only 1 3 1.40 (0.13,15.20) 2.82 (0.04,189.00)

Primary education 25 33 3.20 (1.30,7.81) 2.55 (0.69,9.47)

Secondary education 36 96 1.58 (69.00,3.60) 1.77 (0.56,5.66)

Diploma and above 28 106 1 1

Paternal education

Unable to read and write 33 55 2.26 (1.14,4.49) 1.92 (0.55,6.76)

Read and write only 0 8 0.00 (0.00,-) 0.00 (0.00, −)

Primary education 24 40 2.26 (1.08,4.70) 1.36 (0.41,4.59)

Secondary education 31 77 1.52 (0.77,2.99) 1.17 (0.43,3.21)

Diploma and above 26 107 1 1

Child age (month)

24–35 40 115 1.08 (0.62,1.85) 1.09 (0.57,2.07)

36–47 46 85 1.68 (0.98,2.90) 1.33 (0.69,2.55)

48–60 28 87 1 1

Birth order

1st 56 155 1.56 (0.61,4.00) 8.60 (2.4, 3.70)**

2nd -4th 52 106 2.13 (0.82,5.48) 5.80 (1.8,18.90)**

≥ 5th 6 26 1 1

Adequacy of water

Adequate 23 82 0.63 (0.37,1.06) 0.81 (0.42,1.56)

Inadequate 91 205 1 1

Meal frequency

< 3/day 61 57 4.64 (2.90,7.42) 5.09 (2.96, 8.74)***

≥ 3/day 53 230 1 1

Family size

≤ 4 60 212 0.39 (0.25,0.62) 0.27 (0.14,0.54)***

> 4 54 75 1 1

Hand washing practice

Not good 50 103 1.39 (0.89,2.17) 1.40 (0.83, 2.32)

Good 64 184 1 1

Paternal occupation

Farmer 37 55 1.57 (0.38,6.46) 1.33 (0.26,6.73)

Civil servant 35 122 0.67 (0.16,2.72) 0.85 (0.14,5.16)

Merchant 24 67 0.84 (0.20,3.49) 1.00 (0.18,5.44)

Private employee 8 13 1.44 (0.29,7.20) 1.13 (0.16,8.23)

Daily labourers 7 23 0.71 (0.14,3.50) 0.75 (0.12,4.78)

Hand craft 3 7 1 1

** Statistically significant variables at p < 0.01, *** statistically significant variables at p < 0.001, the result of Hosmer and Lemshow test was > 0.24
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feeding, caring and responsiveness, age appropriate feed-
ing and adequate meal frequency by parents.
This study revealed that children who did not fed on

cow milk were more likely to be wasted and under-
weight as compared to those who fed on cow milk as a
complementary food. This result is in line with a study
done in the United States [28]. This might be because
animal source foods are a richer source of both macro
and micronutrients [29]. In addition, cow milk is more
concentrated and denser than human milk in its nutrient
contents; such as protein, fat and calcium which are
among the most important nutrients needed for child
growth and development. This implied that children
should be introduced with appropriate complementary
foods at the age of 6 months. At the time of introducing
complementary feeding, children usually preferred liquid

and semisolid foods than solid foods. Therefore, besides
other complementary foods cow milk is an important
source of nutrients and should be given for children with
due safety.
Furthermore, the odds of wasting and underweight

were higher among children whose mothers’/caretakers’
hand washing practice was poor as compared to those
children whose mothers’/caretakers’ had good hand
washing practice. This finding was supported by study
findings reported from Ethiopia [30] and Uganda [31]
which revealed that wasting and underweight were as-
sociated with improper personal hygiene. This is be-
cause of washing hands at critical times prevent various
communicable disease. Hand washing with soap before
feeding children and after cleaning them can interrupt
the transmission of feco-oral microbes in the domestic

Table 5 Factors associated with wasting among children aged 24–59 months in Aykel town, Northwest Ethiopia, 2017

Variables Wasted COR(95%CI) AOR (95%CI)

Yes No

Paternal education

Unable to read and write 8 80 1.06 (0.36,3.06) 0.80 (0.23,2.95)

Read and write only 4 4 10.57 (2.16,51.70) 5.98 (0.92,38.86)

Primary education 7 57 1.30 (0.43,3.90) 0.56 (0.14,2.18)

Secondary education 10 98 1.08 (0.40,2.97) 1.13 (0.36,3.56)

Diploma and above 11 122 1 1

Child age in month

24–35 19 136 1.09 (0.51, 2.30) 1.11 (0.46,2.67)

36–47 8 123 0.51 (0.20,1.28) 0.52 (0.18,1.46)

48–60 13 102 1 1

Number of children

1–2 27 284 0.31 (0.09,1.0) 0.76 (0.10,5.71)

3–5 9 64 0.46 (0.12,1.71) 0.94 (0.13,6.86)

6–10 4 13 1 1

Birth order

1st 18 193 0.33 (0.13,0.87) 0.41 (0.07,2.27)

2nd -4th 15 143 0.37 (0.14,1.01) 0.37 (0.07,1.92)

≥ 5th 7 25 1 1

Wealth index

Poor 11 150 0.60 (0.30,1.50) 0.60 (0.23,1.56)

Medium 13 66 1.78 (0.80,3.90) 2.26 (0.89,5.72)

Rich 16 145 1 1

Hand washing practice

Not good 33 120 9.50 (4.07, 22) 11.00 (4.34,27.90)***

Good 7 241 1 1

Milk feeding

Yes 24 305 0.27 (0.14,0.55) 0.18 (0.08,0.44)***

No 16 56 1 1

*** Statistically significant variables at p < 0.001, the result of Hosmer and Lemshow test was > 0.47
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environment [32]. This finding showed due concern
should be given for improved hand washing and hy-
giene in order to prevent diarrheal diseases and other
infections.
The current study indicated that children with low

dietary diversity score were at higher risk of developing
underweight in comparison with those children who
consumed food from four and more food groups in the
past 24 h prior to the survey. The odds of underweight
among children with low dietary diversity scores (< 4)
were 6.3 times higher as compared to children with bet-
ter dietary diversity scores (≥4). A study done in Somali
region, Ethiopia showed that low dietary diversity score
was a significant predictor of underweight [32]. Another
study done in Sidama Zone, Ethiopia reported that diet-
ary inadequacy and low diet quality in terms of diversi-
fied diet and availability of micronutrients had a
significant negative association with child growth [33].
Dietary diversity is a proxy measure of an individual’s
diet quality. Therefore, as the result indicates, nutrition

of children should get due attention concerning con-
sumption of balanced/diversified foods.
The other factor associated with underweight was dur-

ation of continued breastfeeding. The odds of under-
weight among children who discontinued breast feeding
before the age of 24 months was 2.6 times higher as
compared to those children who breast fed beyond 24
months. This finding is similar with a findings of a study
done in South Africa [34]. This might be due to the as-
sociation between breast feeding and weight gain [35],
and the association between breastfeeding and lower in-
cidence of childhood infection. This might also be due
to the immunological advantage of breast feeding. Since
breast milk has a balanced nutrient in it, mothers should
be encouraged to continue breast feed their children up
to 2 years and beyond.

Limitations of the study
This study has attempted to determine the magnitude and
factors associated with undernutrition (stunting, wasting

Table 6 Factors associated with underweight among children aged 24–59 months in Aykel town, Northwest Ethiopia, 2017

Variables Underweight COR (95%CI) AOR (95%CI)

Yes No

Maternal education

Unable to read and write 8 65 1.81 (0.45,7.18) 1.20 (0.27, 5.33)

Read and write only 2 2 14.67 (1.50,144) 15.00 (1.32, 17.10)

Primary education 12 46 3.83 (1.00,14.5) 2.10 (0.50,8.80)

Secondary education 15 117 1.88 (0.52,6.80) 1.50 (0.37,5.78)

Diploma and above 17 117 1 1

HHs Food security

Food secure 32 244 0.28 (0.10,0.80) 0.26 (0.08,0.82)*

Mild food insecure 16 90 0.38 (0.13,1.16) 0.35 (0.11, 1.36)

Moderately food insecure 6 13 1 1

Duration of breast feeding

Adequate 29 250 0.45 (0.25,0.80) 0.38 (0.20, 0.74)**

Inadequate 25 97 1 1

Dietary diversity score

≥ 4 food groups 3 75 0.21 (0.06,0.70) 0.16 (0.04, 0.57)**

< 4 food groups 51 272 1 1

Hand washing practice

Not good 31 122 2.48 (1.39,4.45) 2.50 (1.30,4.70)**

Good 23 225 1 1

Cow Milk feeding

Yes 38 291 0.46 (0.24,0.87) 0.35 (0.17,0.72)**

No 16 56 1 1

Meal frequency

< 3/day 17 101 1.12 (0.60,2.08) 1.10 (0.55,2.20)

≥ 3/day 37 246 1 1

* Statistically significant variables at p < 0.05, ** statistically significant variables at p < 0.01, the result of Hosmer and Lemshow test was> 0.15
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and underweight) among children aged 6–59months in
the urban community (Aykel Town), Northwest Ethiopia.
However, it is without limitations. Firstly, the study did
not include some information, like deworming, vitamin
supplementation status, and nutritional status of mothers.
Secondly, there might be a recall bias in responding for
questions related to events happening in the past.

Conclusion
This study confirmed a high prevalence of undernutri-
tion in Aykel Town. Household family size above 4, be-
ing in the birth order of 4th or lower, and hade a meal
frequency less 3times per day increase the likelihood of
being stunted. The odds of being underweight was
higher among children who fed on fewer than 4 food
groups (poor dietary diversity score), do not received
cow milk as a complimentary food, had lesser duration
of breast feeding and whose mothers/care givers had
poor hand washing practice. Wasting has significantly
affected those children who did not fed on cow milk as a
complementary food and whose mother/care givers had
poor had washing practice. Proper child feeding, sanita-
tion and hygienic practices need to be enhanced. Educa-
tion on methods and advantages of limiting family size
is curtail in addition.

Abbreviations
AOR: Adjusted odds ratios; CI: Confidence interval; COR: Crude odds ratio;
DDS: Dietary diversity score; EDHS: Ethiopian Demographic and Health
Survey; HAZ: Height for- Age; SD: Standard deviation; SPSS: Statistical
Package for Social Science; WAZ: Weight-for- Age; WHO: World Health
Organization; WHZ: Weight-for- Height

Acknowledgements
Authors would like to thank the study participants and data collectors for
their efforts.

Authors’ contributions
AG: Research idea generation, protocol development, data analysis and
report write up, HW: Protocol development, data collection, data analysis
and report write up, FAM: Protocol development, data collection, data
analysis and report write up, KAG and MS: data analysis, report writing and
manuscript revision. All authors read and approved the final manuscript.

Funding
No funding was received for this work.

Availability of data and materials
Data are available from the corresponding author on reasonable requests.

Ethics approval and consent to participate
Ethical approval was obtained from the Ethical Review Board of University of
Gondar and written consent was taken from parents/care takers.

Consent for publication
Not Applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1Department of Human Nutrition, Institute of Public Health, College of
Medicine and Health Sciences, University of Gondar, Gondar, Ethiopia.

2Department of Epidemiology and Biostatistics, Institute of Public Health,
College Medicine and Health Sciences, University of Gondar, Gondar,
Ethiopia.

Received: 7 September 2018 Accepted: 23 June 2019

References
1. Unicef. Levels and trends in child malnutrition. 2018.
2. Central Statistical Agency (CSA) [Ethiopia] and ICF. Ethiopia demographic

and health survey 2016. Addis Ababa and Rockville: CSA and ICF; 2016.
3. WHO. Comprehensive implementation plan on maternal, infant and young

child nutrition. 2014.
4. Kordas KLP, Rosado JL, Vargas GG, Rico JA, Ronquillo D, Cebrián ME,

Stoltzfus RJ. Blood lead, anemia, and short stature are independently
associated with cognitive performance in Mexican school children. J Nutr.
2004;134(2):363–71.

5. Mendez MA, Adair LS. Severity and timing of stunting in the first two years
of life affect performance on cognitive tests in late childhood. J Nutr. 1999;
129(8):1555–62.

6. Victora CGAL, Fall C, Hallal PC, Martorell R, Richter L, Sachdev HS, Maternal
Group CUS. Maternal and child undernutrition: consequences for adult
health and human capital. Lancet. 2008;371(9609):340–57.

7. EPRDF. National Nutrition Program (June 2013-June 2015). Addis Ababa:
Ethiopian People’s Revolutionary Democratic Front; 2013.

8. FMoH. Ethiopian national strategy on infant and young child feeding. 2004.
9. Geary C, Parker W, Rogers S, Haney E, Njihia C, Haile A, et al. Gender

differences in HIV disclosure, stigma, and perceptions of health. AIDS Care.
2014;26(11):1419–25.

10. Khan A, Salahuddin, Zia-ul-Islam S, Tauqeer AM, Manzoor. Causes, sign
and symptoms of malnutrition among the children. J Nutr Human
Health. 2017;1(1):24–27.

11. Müller O, Krawinkel M. Malnutrition and health in developing countries. Can
Med Assoc J. 2005;173(3):279–86.

12. Younis K, Ahmad S, Badpa A. Malnutrition: causes and strategies. J Food
Process Technol. 2015;6:2.

13. Blössner M, De Onis M, Prüss-Üstün A. Malnutrition: quantifying the health
impact at national and local levels; 2005.

14. Tesfaye SH, Bune GT. Generalized psychological distress among HIV-infected
patients enrolled in antiretroviral treatment in Dilla University Hospital,
Gedeo zone, Ethiopia. Glob Health Action. 2014;7:23882.

15. Demissie S, Worku A. Magnitude and factors associated with malnutrition in
children 6-59 months of age in pastoral community of Dollo Ado district,
Somali region, Ethiopia. Sci J Public Health. 2013;1(4):175–83.

16. WHO/UNICEF/USAID/FANTA/IFPRI. Indicators for assessing infant and young
child feeding practices part one. Geneva: World Health Organization; 2008.

17. WHO. WHO child growth standards: length/height-for-age, weight-for-age,
weight-for-length, weight-for-height and body mass index-for-age. Geneva:
World Health Organization; 2006.

18. WHO. Indicators for assessing infant and young child feeding practices part
3 country profiles. 2010.

19. Wakwoya EB, Zewudie TA, Gebresilasie KZ. Infant feeding practice and
associated factors among HIV positive mothers in Debre Markos Referral
Hospital East Gojam zone, North West Ethiopia. Pan Afr Med J. 2016;24:300.

20. Coates JSA, Bilinsky P. Household food insecurity access scale (HFIAS) for
measurement of food access: indicator guide, vol. 3. Washington, DC: Food
and Nutrition Technical Assistance Project; 2007.

21. Amare D, Negassie A, Tsegaye B, Assefa B, Ayenie B. Prevalence of
undernutrition and its associated factors among children below five years
of age in bure town, West Gojjam Zone, Amhara National Regional State,
Northwest Ethiopia. Adv Public Health. 2016;9:1–7.

22. CSA. Ethiopia demographic and health survey. Addis Ababa and Rockville:
CSA and ICF; 2016.

23. Melese YB. Prevalence of malnutrition and associated factors among
children age 6-59 months at Lalibela town administration, north Wollo
zone, northern Ethiopia. J Nutr Disorders Ther. 2014;4:132.

24. WHO. Nutrition Landscape Information System (NLIS). Country profile
indicators: interpretation guide. Geneva: WHO; 2010.

25. Girma W, Genebo T. Determinants of nutritional status of women and
children in Ethiopia; 2002.

Girma et al. BMC Pediatrics          (2019) 19:214 Page 10 of 11



26. Dancer D, Rammohan A, Smith MD. Infant mortality and child nutrition in
Bangladesh. Health Econ. 2008;17(9):1015–35.

27. Frozanfar, et al. Acute malnutrition among under-five children in Faryab,
Afghanistan: prevalence and causes. Nagoya J Med Sci. 2016;78(1):41.

28. DeBoer MD, Agard HE, Scharf RJ. Milk intake, height and body mass index
in preschool children. Arch Dis Child. 2015;100(5):460–5.

29. Darapheak C, Takano T, Kizuki M, Nakamura K, Seino K. Consumption of
animal source foods and dietary diversity reduce stunting in children in
Cambodia. Int Arch Med. 2013;6(1):29.

30. Ayana AB, Hailemariam TW, Melke AS. Determinants of acute malnutrition
among children aged 6–59 months in public hospitals, Oromia region, West
Ethiopia: a case–control study. BMC Nutr. 2015;1(1):34.

31. Kikafunda JK, Walker AF, Collett D, Tumwine JK. Risk factors for early
childhood malnutrition in Uganda. Pediatrics. 1998;102(4):e45.

32. Fikadu T, Assegid S, Dube L. Factors associated with stunting among
children of age 24 to 59 months in Meskan district, Gurage zone, South
Ethiopia: a case-control study. BMC Public Health. 2014;14(1):800.

33. Gibson RSAY, Hambidge KM, Arbide I, Teshome A, Stoecker BJ. Inadequate
feeding practices and impaired growth among children from subsistence
farming households in Sidama, southern Ethiopia. Matern Child Nutr. 2009;
5(3):260–75.

34. Lesiapeto MS, Smuts CM, Hanekom SM, Du Plessis J, Faber M. Risk factors of
poor anthropometric status in children under five years of age living in rural
districts of the Eastern Cape and KwaZulu-Natal provinces, South Africa.
South Afr J Clin Nutr. 2010;23(4):202–7.

35. Abidoye R, Ihebuzor N. Assessment of nutritional status using
anthropometric methods on 1–4 year old children in an urban ghetto in
Lagos, Nigeria. Nutr Health. 2001;15(1):29–39.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Girma et al. BMC Pediatrics          (2019) 19:214 Page 11 of 11


	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Study design and setting
	Study participants
	Sample size and sampling procedure
	Data collection tools and procedures
	Operational definitions and measurements
	Data quality control
	Data processing and analysis
	Ethical considerations

	Results
	Socio- economic and demographic characteristics of study participants
	Health and nutrition related characteristics of study participants
	Hygiene and environmental sanitation related characteristics
	Prevalence of undernutrition
	Factors associated with undernutrition
	Factors associated with stunting
	Factors associated with wasting
	Factors associated with underweight


	Discussion
	Limitations of the study

	Conclusion
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

