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Abstract

Background: Anemia, the most common micro-nutrient deficiency disorder, is the world’s second leading cause of
morbidity and morbidity, affecting 24.8% of the population, of which 47.4% are under-five children. The prevalence
of anemia ranges from 44 to 56% in Ethiopia. Although its magnitude has shown decreases across regions; it
continues to be a significant public health problem, particularly in developing countries including Ethiopia. Despite
this evidence, the magnitude and associated factors of anemia was not systematically explored and there is a
limited information or limited evidences in the study area. Hence, the aim of this study was to assess the
magnitude and associated factors of anemia among children aged 6–59 months attending at Debre Markos Referral
Hospital, Northwest Ethiopia.

Methods: A hospital-based cross-sectional study was conducted at Debre Markos referral hospital Northwest
Ethiopia from September 30 to December 30, 2019. Data on socio-demographic and socio-economic factors, health
and nutritional features of children and their mothers were obtained using pre-tested structured questionnaires in a
face-to-face interview with child care providers. Blood samples and stool examination for intestinal parasites were
performed. Hemoglobin level was analyzed using the HemoCue device (HemoCueHb 301). The collected data were
coded, cleared and entered into Epi-Data version 3.1, and analyzed using Stata version 14 software. To identify
candidates and predictor variables, bivariate and multivariate logistic regressions were applied respectively. The
significance level was determined at a confidence interval of 95% at p-value < 0.05.

Results: Of the total of 341 participants planned to be participated, about 310 mother-child pairs participated in
the study, giving a response rate of 91%; and data were collected from children as well as their parents or
guardians.
In this study, the magnitude of anemia was 11.9% (95% CI, 8.5, 16.2%). Poor dietary diversity (AOR = 2.3; 95% CI:
1.12, 5.14), food-insecure households (AOR = 3.24; 95% CI: 1.85, 4.52), complementary feeding initiation time (AOR =
3.20; 95% CI:1.23, 6.61), intestinal parasites infection (AOR = 3.20; 95% CI:1.23, 6.61) and family income (AOR = 2.87;
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95% CI:1.57, 5.0) were found to be factors significantly associated with anemia.

Conclusion: Overall, anemia is considered a public health problem among children aged 6–59 months attending at
Debre Markos referral hospital, based on the cut-off point of the World Health Organization. Poor dietary diversity,
complementary feeding initiation time, household food insecurity, intestinal parasite infection and family income
were significantly associated with childhood anemia. Thus, it needs for proven interventions in public health such
as food diversification, anti-helmintic drug provision and household food security. In addition, educating women
about nutrition and diet diversification, as well as involving them in alternative sources of income-generating
activity, can be vital in the study area.
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Introduction
Anemia can be defined as a reduction in the
hemoglobin, hematocrit, or red cells number or their
capacity to carry oxygen becomes insufficient to meet
the physiological needs [1]. Anemia, the most common
micro-nutrient deficiency disorder, can affect a person at
all stages of life at any time, particularly among children
aged 6–59months and pregnant women, because of
their higher iron requirements [2]. According to the
World Health Organization (WHO) criteria, anemia is
considered in terms of age and sex based on the average
hemoglobin levels: Children from 6months to 6 years
old = 11 g / dl, Children aged 7 to 14 years = 12 g / dl,
Adult men > 15 years of age = 13 g / dl, pregnant
women = 11 g / dl, and non-pregnant women = 12 g / dl
[3, 4]. In the population, anemia with a magnitude of
40%, 20–39.9%, 5–19.9% and < 5% is graded as severe,
moderate, mild and no public health problem, respect-
ively [5]. It is the world’s second leading cause of death
and morbidity for the entire global burden of disease, af-
fecting 1.62 billion people, accounting for 24.8% of the
population, of whom 47.4% are children under 5 years of
age [6, 7]. Anemia in children aged 6–59 months is a
major health issue in nearly all developing world coun-
tries with an estimated magnitude of about 43%; with re-
gional disparities of 62.3% in Africa, 53.8% in South East
Asia and 21.9% in the Western Pacific region [4]. The
magnitude of anemia in children ranges from 5% in
North America to 22% in Europe and 30–63% in Asia,
12–58% in Africa [8, 9]. The magnitude of anemia
among hospitalized children in various parts of Africa
has been studied; 56.3% in Uganda; 83.2% in Southern
Tanzania and 44–56% in Ethiopia [10–12]. In Ethiopia,
anemia affects as many as six out of ten children under
5 years of age, but the proportion varies across the coun-
try due to food, income and culture disparities, for ex-
ample, in the Somali region 83%, in Afar 75%, in Dire
Dawa 72%, in the Amhara region 42% [13].
Anemia etiology is frequently multifactorial and inter-

related in a complex manner, and anemia is correlated

with socioeconomic, biological, environmental and
nutritional factors such as stunting, low dietary diversity,
food scarcity, timely initiation of supplementary feeding,
deworming, wasting, educational status, parasite
infestations, maternal weight and antenatal care visits
[11, 14–18]. There are also numerous root causes of
anemia, including blood loss, decreased RBC production,
infectious diseases, maternal anemia during pregnancy,
although 50% of its causes are iron deficiencies [19–22].
If left untreated, childhood anemia has severe conse-
quences, including growth retardation, impaired motor
and cognitive development, poor school performance,
exposure to comorbid diseases, adult anemia predictors
and increased morbidity and mortality [23, 24]. It also
has adverse effects on economic development, physical,
mental and social health [25].
Even its magnitude has shown decreases across re-

gions; it continues to be a significant public health issue
worldwide [26]. Although few local studies have shown
magnitude of anemia, data on children are not available
particularly in our study area. To minimize the anemia
impacts, this section of the population needs to be
stressed in order to provide an integrated package of in-
terventions. Thus, evidence-based development of pos-
sible strategies and response to the problem will
contribute significantly. In addition, it is a paramount
importance to generate epidemiological data, identify
risk factors and determine the magnitude of the anemia
that regional and national public policies are being re-
formed; it is also important for program planners and
policy makers to develop adaptable intervention and
control strategies for the local context. Furthermore,
these factors are more prevalent and with greater focus
on the prevention aspects of anemia, concrete evidence
is created in which evidence can encourage policymakers
and program managers to implement effective interven-
tion to monitor and mitigate the negative consequences
of childhood anemia. However, as far as the authors are
aware, there was no previous studies in the study area.
This study was therefore aimed to explore the
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magnitude of anemia and identify associated factors
among children aged 6–59 months at Debre Markos re-
ferral hospital, Northwest Ethiopia.

Materials and methods
Study design, period and area
A hospital-based cross-sectional study was conducted at
Debre Markos referral hospital which is located at Debre
Markos town, 299 km northwest of Addis Ababa, the
capital city of Ethiopia. The study period was from Sep-
tember 30 to December 30, 2019. The town is situated
at a latitude and longitude of 10° 21′N and 37°42′E, re-
spectively, with an elevation of 2446m above sea level
[27]. According to the 2007 population and housing cen-
sus of Ethiopia, the projected total population of the
town was 132,363, of which 66,314 (50.5%) are female
and 66,049 (49.5%) are male [28].

Study population
All under-five children attending at Debre Markos refer-
ral hospital. This study included all children between 6
months and 59 months of age attending at Debre Mar-
kos Referral Hospital during the study period. However,
children suffered from severe medical or surgical condi-
tions, severe bleeding, iron and vitamin A supplementa-
tion over the past 3 months and blood transfused for
less than 3 months were excluded from the study.

Sample size determination and sampling technique
The sample size was determined using a single popula-
tion ratio formula, and calculated using Open Epi-Data
Version 3.1. The following statistical assumptions were
considered for calculating our sample size: p =magni-
tude of anemia 28% taken from a study conducted in
Ethiopia [29], Z α/2 = the corresponding Z score of 95%
CI and d =Margin of error (5%).

n ¼ zα=2ð Þ2 � p 1−pð Þ
d2

n ¼ 1:96ð Þ2 � 0:28 1 - 0:28ð Þ ¼ 310

0:05ð Þ2

Finally, the final sample size of our analysis was esti-
mated as 341 after adding 10% of none response rate. It
was intended to include all 341 children aged 6–59
months who visited at Debre Markos Referral Hospital
consecutively during the study period.

Data collection tools and procedures
Data were collected via questionnaire administered by
interviewees, prepared in English and translated into
Amharic language. A pretested structured questionnaire
was used through a face-to - face interview to gather
socio-demographic and economic data from mothers.

The tools for data collection were developed through re-
view of guidelines and related literatures [18, 30]. The
design of the questionnaire included the following four
sections. The first section dealt with the socio-
demographic characteristics. The second part dealt with
household food service status, assessed using the stan-
dardized questionnaire developed by Food and Nutri-
tional Technical Assistance [31]. Part three was designed
to identify child feeding practices, the modified version
of the Helen Keller International Food Frequency Ques-
tionnaire and the 24-h dietary recall were used to iden-
tify dietary patterns and dietary diversity scores,
respectively, and the fourth part assessed children’s mor-
bidity [32, 33].

Measurement of variables
Hemoglobin determination and anemia diagnosis
Concentration of hemoglobin was used to determine
the anemia status by taking capillary blood samples.
Hemoglobin level was analyzed using the HemoCue
device (HemoCueHb 301) and altitude values have
been adjusted using WHO guidelines. Anemia has
been characterized as having a hemoglobin level
below 11 g / dl. It has been further graded into mild,
moderate, and severe anemia. Mild anemia was 10–
11 g / dl for children with hemoglobin levels while
mild anemia was 7–10 g / dl for children with Hb
levels and severe anemia was below 7 g / dl for chil-
dren with hemoglobin levels. The hemoglobin con-
centration below 11.0 g / dl was considered anemic
whereas the hemoglobin concentration 11.0 g / dl or
higher was considered normal. Anemia severity was
classified according to the WHO guideline as follows:
children were categorized as mild, moderate and se-
vere anemic if their blood hemoglobin concentrations
are between 10.0–10.9 g / dl, 7.0–9.9 g / dl and < 7.0 g
/ dl, respectively [18].

Laboratory analysis
For the analysis of hematological parameters, about 2 ml
of venous blood was collected from each subject;
hemoglobin (Hgb) was determined using the HemoCue
device (HemoCueHb 301). To examine hemiparasites,
thick and thin films of blood were prepared and stained
with Giemsa stain. Stool sample was collected and exam-
ined for intestinal parasite infection using both direct
wet mounting techniques and formol ether
concentration.

Outcome variable
Hemoglobin level below 11mg / dl was taken as
dependent variables.

Alamneh et al. Italian Journal of Pediatrics          (2021) 47:172 Page 3 of 10



Independent variables
Socio-demographic and socioeconomic characteristics:
sex of child, age of child (months), age of mother (years),
residence, occupation of the mother, number of under-
five children, maternal educational status, annually fam-
ily income; health and nutritional characteristics of chil-
dren aged 6–59months and their mothers: initiation of
complementary feeding, complementary feeding fre-
quency/day, intestinal parasites,, dietary diversity score,
vaccination status, antenatal care follow-up, place of de-
livery, maternal anemia, household food insecurity,
mothers’ meal frequency / day were independent
variables.

Data quality assurance and control
The questionnaire was prepared in English, translated
into the local (Amharic) language and then translated
back into English to check consistency. After training
was given on the study objective, consenting, data collec-
tion techniques, data were collected by trained data col-
lectors. Investigators closely monitored the data
collection process. All measurements were taken by fol-
lowing the recommendation of the manufacturers. All
percentage of technical error measurement (%TEM)
values for either inter- or intra-observer reliability of an-
thropometric data measurement was classified as ‘ac-
ceptable’ (< 2%), and coefficients of reliability greater
than 99%.

Data management, analysis and interpretation
Data were entered into the Epi-Data version 3.1 software
and analyzed with Stata version 14 software. Data clean-
ing was carried out to check the frequency, accuracy,
consistency and missed values; any identified errors were
corrected. Proportions, means and standard deviations
(SD) were used to describe independent variables and
anemia in the study population. In order to identify can-
didate variables (p-value < 0.25) for multivariate regres-
sion, bivariate logistic regression was done using
independent variables. In the bivariate analysis, variables
with a p-value of < 0.25 were fitted into the multivariate
analysis of binary logistic regression. Finally, predictors
of anaemia were determined among the selected candi-
date variables using multivariate logistic regression
model. Interaction, mediation, and multi co-linearity be-
tween independent variables were checked on the basis
of assumptions such as tolerance, variance inflation fac-
tors (VIF), interaction correlation coefficient and others
to ensure the fitness of the logistic regression model.
Multicollinearity was assessed by examining Variance In-
flation Factor (VIF) and others, which assesses how
much the variance of an estimated regression coefficient
increases if predictors are correlated, a value of VIF were
in acceptable range (less 5), indicates that there is no

correlation between this independent variable. The final
model was tested for its fitness by Hosmer and Leme-
show p-value and p-value was 0.73 considered good fit-
ness of the model [34]. To show the strength of the
association, both the crude odds ratio (COR) and the ad-
justed odds ratio (AOR) with the corresponding 95%
confidence interval (CI) were calculated. The statistical
significance was determined in the multivariate analysis
at a confidence interval of 95% at p-value < 0.05.

Ethical approval and consent
The actual gathering of data was started after the study
was approved by Debre Markos University. Local admin-
istrative bodies were also communicated about the
study, and permission was obtained prior to the study.
Finally, informed written consent obtained from the
mothers / caregivers.

Results
Socio-demographic and socioeconomic characteristics
In this study, a total of 310 mother-child pairs were par-
ticipated, giving a response rate of 91%. Majority of the
respondents were male 162(52.3%). The age range of
children was 6 to 59months and the mean ages were
28.7 ± 4.302 months. Most of study participants (64%)
have greater than two children and about 53.3% had
greater than annual income of 10,000 ETB (Table 1).

Health and nutrition characteristics
Among the study participants, about two hundred and
nineteen children (70.6%) started complementary feed-
ing at the 6th month and above. Moreover, the children
had a mean dietary diversity score of 3.4 with a standard
deviation of 1.5, and only 124 (40%) consumed more
than half of the recommended seven food groups. The
magnitude of maternal anemia was 30.3%, of which 233
(75.2%) consumed less than four meals a day. Seventy-
eight (25.1%) mothers fully attended the four ANC visits
recommended by the WHO, while only 48 (15.5%) did
not have an ANC visit. Based on the Measurement of
Household Food Insecurity Access Scale (HFIAS), 140
(45.2%) of children were born and live-in food-secure
households, while the rest were born and live-in food-
insecure households (Table 2).

Magnitude and severity of anemia
The overall magnitude of anemia among children aged
6–59 months was, 11.9% (95% CI: 8.5–16.2%) with
hemoglobin levels below 11 g/dl. Among anemic cases,
the majority were mild (10–10.9 g / dl) and moderate
(7–9.9 g / dl) anemics with 22 (7.1%) and 11 (3.5%) re-
spectively; while only 4 (1.3%) children were seriously
anemic with hemoglobin levels below 7 g / dl.
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Factors associated with anemia
Based on bivariate logistic regression, anemia among
children aged 6–59 months was associated with age of
child, age of mother, annual family income, complemen-
tary feeding initiation period, intestinal parasites, dietary
diversity score and food insecurity (p < 0.05). However,
in the multivariable logistic regression analysis, chil-
dren’s age, mothers’ age was not associated with child-
hood anemia (p > 0.05); whereas in the multivariable
logistic regression analysis, the initiation time of comple-
mentary feeding, intestinal parasites, annual family in-
come, dietary diversity score and household food
insecurity were identified as predictors of child anemia
(p < 0.05). Depending on the multivariable logistic re-
gression logistic regression, the nutritional aspects of
childhood anemia have also been found to be predictive
factors. Children consuming poor dietary diversity
(DDS < 4) were therefore found to be more likely to be
anemic than their counterparts (AOR = 2.3; 95% CI:
1.12, 5.14). In addition, children from food deprived
households were three times more likely to be anemic
than those from food-secure households (AOR = 3.24;

95% CI: 1.85, 4.52). The odds of developing anemia
among children aged 6–59months with annual family
income of ≤10,000 ETB were nearly three times higher
compared with annual family income of > 10,000 ETB
(AOR = 2.87; 95% CI:1.57, 5.0). Similarly, starting of the
complimentary feeding before 6months, the chances of
anemia were three times higher than those of children
who started supplemental feeding after 6 months. In
addition, the chances of developing anemia were three
times higher among individuals with intestinal parasites
(AOR = 3.20; 95% CI:1.23, 6.61). (Table 3).

Discussion
The purpose of this study was to determine the magni-
tude and associated factors of anemia in children aged
6–59 months who visited Debre Markos Referral Hos-
pital in Northwest Ethiopia. Despite the progress of nu-
tritional interventions, anemia remains one of the major
health problems in developing countries resulting in ser-
ious health outcomes, particularly among children aged
6–59 months and pregnant women [2]. It is a moderate
to severe public health issue that has been significantly
associated with negative effects on the overall health of
children, social and economic development [35, 36]. Ac-
cording to the report by the WHO and the United
Nations on progress towards the Millennium Develop-
ment Goals (MDGs), although significant progress has
been made towards achieving MDG4 to reduce the
number of under-five mortality rates worldwide, the rate
of decline remains insufficient to meet the stated goal in
developing countries,including Ethiopia [37, 38]. This
raises concerns about the future and effectiveness of in-
terventions that reduce anemia, because the magnitude
of anemia is a powerful indicator for assessing the im-
pact and effectiveness of interventions [2].
In this study, the overall magnitude of anemia among

children aged 6–59months was found to be 11.9% (95%
CI: 8.5–16.2%). It is a public health problem that should
be addressed using appropriate preventive strategies as
anemia contributes to childhood morbidity and mortality
[39]. According to the WHO, if the magnitude is greater
than 5%, anemia is considered a public health problem,
however, the magnitude of the problem is defined as
mild, moderate and severe when the magnitude is 5–
19.9%, 20–39, 9% and ≥ 40% respectively [40]. Conse-
quently, there is a mild public health problem in the
study area that should be addressed using appropriate
preventive methods as anemia leads to child morbidity
and mortality [39]. This finding is comparatively close to
other local studies carried out at Mekelle (11%) [30, 41],
but higher than the study done at Addis Ababa (5.83%)
[42]. Also this study was comparatively close to other
local studies carried out in Lithuania (10.1%) [43], Serbia
(10.8%) [44], Mexico (12%) [45], and Brazil (9.3%) [41].

Table 1 Socio demographic characteristics of children age 6–
59 months at Debre Markos Referral Hospital, Northwest
Ethiopia, 2019

Variables (n = 310) Categories n (%)

Sex of child Male 162 (52.3)

Female 148 (47.7)

Age of child (months) 6–11 62 (20.0)

12–23 83 (26.8)

24–35 67 (21.6)

36–47 47(15.2)

48–59 51(16.5)

Age of mother (years) 15–29 182 (58.7)

30–49 128 (41.3)

Residence Urban 209 (67.4)

Rural 101(33.6)

Occupation of the mother House wife 108 (34.8)

Self employed 33(10.7)

Employed 93 (30.0)

Farmer 76 (24.5)

Number of under-five children One child 113 (36.5)

Two & above children 197 (64.5)

Maternal educational status Unable to read & write 70 (22.6)

Primary school 57 (18.4)

Secondary school 73 (23.5)

College/ University 110 (35.5)

Annually family income (ETB) < 10,000 145 (46.7)

> 10,000 165 (53.3)
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This could be explained by the high magnitude of
chronic early childhood undernutrition in study area
based on the 2016 DHS reports [46]. Furthermore, the
possible explanations for variations in the magnitude of
anemia between the present study and the above studies
may be related to the seasonal and geographical vari-
ation of risk factors and disparities in the socioeconomic
status of the populations.
The current study findings were lower than the studies

done at Kersa (27.1%) [47], Filtu (23.66%) [48], Libo-
Kemkem and Fogera districts (30.9%) [49], Kenya (28.8–
35.3%) [50], West Africa (23.8%) [51], China 34% [52].
The potential reason for this study’s low magnitude of
anemia may be attributed to variations in the research
timeframe and the impact of the biannual deworming
system which is a major public health initiative recently
initiated by government to minimize intestinal infection
by offering antihelmintics.
In this research, household income has also been asso-

ciated with anemia among children. Children living in
households with lower monthly incomes were more
likely to suffer from anemia than those with higher

incomes. This is supported by similar findings in a study
carried out in Brazil and northern Ethiopia [53, 54]. This
is because children from poor families are less likely to
get iron-rich foods such as animal products and less
likely to be able to afford health care during illness due
to poverty. It is, therefore, necessary to engage women
in income-generating activities so that their children
have better health care and supplementary food.
In addition, children eating low dietary diversity were

found to be more likely to be anemic than their counter-
parts according to this report. Children who were given
less than four food categories per day were 1.71 times
more likely than their peers to develop anemia, and chil-
dren who were food insecure were 2.87 times more
likely than their counterparts to develop anemia [55, 56].
This might be attributed to the absence of nutritious
meals with high protein quality, enough micronutrient
content and bioavailability, macro-minerals, iron, and es-
sential fatty acids in children from food insecure homes,
all of which raise the risk of childhood anemia [57]. This
might be attributed to the seasonal shortage of citric
fruits, which aid iron absorption, as well as social and

Table 2 Health and nutritional characteristics of children aged 6–59 months and their mothers at Debre Markos Referral Hospital,
Northwest Ethiopia, 2019

Variables (n = 310) Categories n (%)

Initiation of complementary feeding < 6months 91 (29.4)

> 6 months 219 (70.6)

Complementary feeding frequency/day ≤ 3 202 (65.2)

> 3 108 (34.8)

Intestinal parasites Yes 214 (69.0)

No 96 (31.0)

Dietary diversity score Below 4 186 (60)

4 and above 124 (40)

Fully vaccinated Yes 273 (88.0)

No 37 (12.0)

Antenatal care follow-up No visit 48 (15.5)

1–3 visit 184 (59.4)

4 and above 78 (25.1)

Place of delivery Home 130 (41.9)

Health facility 180 (58.1)

Maternal anemia Yes 94 (30.3)

No 216 (69.7)

Household food insecurity Food secure 140 (45.2)

Mildly food insecure 50 (16.1)

Moderately food insecure 78 (25.2)

Severely food insecure 42 (13.5)

Mothers’ meal frequency / day ≤ 3 233 (75.2)

> 3 77 (24.8)
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economic constraints to obtaining animal-based meals like
meat. As a result, it is essential to educate the community
about the need of giving iron-rich foods to all children.
Similarly, beginning of the complimentary feeding be-

fore 6 months, the chances of anemia were three times

higher than those of children who started supplemental
feeding after 6 months. This study is consistent with a
study conducted in northern Ethiopia, Lebanon, Brazil
and China [14, 58–60], early solid or liquid meal intro-
duction is linked to childhood anemia. Infections and

Table 3 Bivariate and Multivariable analysis of factors associated with anemia among children aged 6–59 months at Debre Markos
referral hospital, Northwest, Ethiopia, 2019

Variables Categories Anemia status COR (95% CI) AOR (95% CI) P value
for
AOR

Anemic n (%) Non anemic n (%)

Sex of child Female 20(13.5%) 128(86.5%) 1.33(0.67–2.65) – –

Male 17(13.5%) 145(86.5%) 1

Childs’ age in months 6–11 15(40.5%) 47(59.5%) 4.68(1.27–17.3) * 3.62(0.83–6.5) 0.849

12–23 9(24.5%) 74(76.5%) 1.78(0.46–6.94) 2.34(0.40–13.6) 0.343

24–35 5(13.5%) 62(86.5%) 1.18(0.27–5.21) 0.83(0.12–5.56) 0.778

36–47 3(8.1%) 44(91.9%) 1.59(0.36–7.07) 0.76(0.12–4.88) 0.171

48–59 5(13.5%) 62(86.5%) 1 1

Mothers’ age in years 15–29 21(11.5%) 161(89.5%) 1 1

30–49 16(12%) 128(89.1%) 4.13(2.6–18.3) * 2.54 (0.35–5.34) 0.471

Residence Urban 17(8.1%) 192(91.9%) 1 1

Rural 20 (19.8%) 81(80.2%) 2.79(1.39–5.60) 2.52(0.67–9.47) 0.114

Mothers’ occupation employed 9(7.1%) 117(92.9%) 1 1

House wife 10 (9.3%) 98(90.7%) 0.25(0.11–0.59) 4.50(0.69–29.1) 0.818

Farmer 18(23.7%) 58(76.3%) 0.33(0.14–0.760) 1.17(0.30–4.61) 0.707

mothers’ educational Level Unable to read 22(31.4%) 48(68.6%) 0.162(0.7–0.38) 0.10(0.03–0.38) 0.234

Primary and secondary
school

9(6.9%) 121(93.1%) 0.13(0.05–0.33) 0.07(0.01–0.47) 0.206

College & above 6(5.5%) 104(94.5%) 1 1

Annual family income ≤10,000 ETB 30(20.7%) 115(79.3%) 5.89(2.50–13.87) * 2.87(1.57–5.0) ** 0.004

> 10,000 ETB 7(4.2%) 158(95.8%) 1 1

Complimentary food starting < 6months 20(21.9%) 71(79.1%) 3.35(1.66–6.75) * 3.38(1.32–8.64) ** 0.016

> 6months 17(7.8%) 202(92.2%) 1 1

Intestinal parasites Yes 198(92.5%) 16(7.5%) 3.45(0.72–6.99) * 3.20 (1.23–6.61) ** 0.024

No 21(21.8%) 75(78.2%) 1 1 0.445

Child history of anemia Yes 2(33.3%) 4(66.6%) 1 1

No 35(11.5%) 269(88.5%) 0.26(0.05–1.47) 2.82(0.20–40.4) 0.317

Place of delivery Home 8(6.2%) 122(93.8%) 1.71(0.69–4.22) 2.54(0.56–5.81) 0.158

Health facility 29(10.1%) 151(89.9%) 1 1

Hospital stay of child 1 day 32(11.7%) 241(88.3%) 1.18(0.43_3.24) – –

> 1 day 5(13.5%) 32(86.5%) 1

Number of Children One child 10(8.8%) 103(91.2%) 1 1

2 &abo child 27(13.7%) 170(86.4%) 0.61(0.28–1.32) 1.416(0.44–4.55) 0.559

Dietary diversity score Below 4 99 87 6.6(3.76–11.59) * 2.3(1.12–5.14) ** ≤ 0.001

4 and above 20 104 1 1

Household food insecurity Yes 55 85 1 1

No 87 163 1.21 (0.8–1.86) 3.24 (1.85–4.52) ** ≤ 0.001

*significant variables of bivariate analysis
**significant variables of multivariate analysis
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mal-absorption are more likely in newborns who are ex-
posed before the age of 6 months. This might be due to
a lack of awareness about the necessity of exclusive
breast feeding for infants; as a result, they introduce cow
milk at least 6 months earlier. Consequently, the early
initiation of supplementary feeding like cow’s milk be-
fore the age of 6 months does not substitute iron-rich
diets, which may lead to iron deficiency anemia [61].
Once more, the magnitude of anemia was substantially

high in children with intestinal parasite infection, which is
confirmed by research from Tanzania and Nigeria [62, 63].
This may be because the majority of intestinal parasites, par-
ticularly hookworm and hemoparasites like malaria, contrib-
ute to blood loss and/or red cell destruction and thus
contribute to anemia. Deworming is thus an essential inter-
vention in children because intestinal parasites, particularly
hookworm infection, lead to blood loss in the intestines,
which in turn contributes to anemia. This study has some
limitations: The first limitation of this study is that subclinical
infections other than intestinal parasites and malaria have
not been evaluated, thus limiting the study’s generalizability
for possible risk factors. This research is quantitative; if quali-
tative approach was also used it would be stronger to exam-
ine the extra determinants of anemia. This research was
often revealing of maternal bias as they recalled their previ-
ous past. Also, anthropometry-related measurement errors
may have been introduced. Using small samples, it’s difficult
to generalize to society at large. Therefore, larger studies
need to demonstrate true associations in the population.
Despite these limitations, it is the first hospital-based cross-
sectional study that has attempted to show the magnitude
and associated factors of childhood anemia severity in the
study area, which contributes greatly to improving the health
of children aged 6–59months.

Conclusion
Overall, anemia is considered a public health problem
among children aged 6–59months attending at Debre
Markos referral hospital, based on the cut-off point of the
World Health Organization. Poor dietary diversity, com-
plementary feeding initiation time, household food inse-
curity, intestinal parasite infection and family income were
significantly associated with childhood anemia. Thus, this
needs for proven interventions in public health such as
food diversification, anti-helmintic drug provision and
household food security. In addition, educating women
about nutrition and diet diversification, as well as involv-
ing them in alternative sources of income-generating ac-
tivity, can be vital in the study area. On top of that, more
extensive longitudinal studies using a larger sample size,
including analysis of all indices of red blood cells, red cell
morphology, serum micronutrient levels and subclinical
infections, should be conducted to establish a causal-effect
relationship between anemia and its contributing factors.
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