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Abstract 

Background: Anemia is a major health problem in the worldwide. Because of health and socioeconomic problems, 
the prevalence of anemia is higher in developing countries. However, there was a limited finding in our study area. 
Therefore, the aim of this study was to determine the prevalence of anemia and its associated factors among under-
five age children in Shanan Gibe Hospital (SGH), Southwest Ethiopia.

Methods: Institution based cross sectional study was conducted at SGH, Ethiopia using consecutive convenient 
sampling technique during 1 January to 30 April, 2021. Data was collected by interviewing and capillary blood was 
taken from the fingertip for hemoglobin determination by using HaemoCue digital photometer. Additionally, stool 
sample was processed using wet mount and formal-ether concentration technique. Then after, the data were entered 
to Epidata version 3.1 and analysed with Statistical Package for the Social Sciences (SPSS) version 20. Factors associ-
ated with anaemia were assessed by bivariable and multivariable logistic regression model by considering P < 0.05 as 
statistical significance.

Results: A total of 368 under five children were recruited to the study and the current prevalence of anemia was 
48.9%. Of this anemia, 25.0% mild, 15.8% moderate and 8.2% were severely anemic. More ever, being rural resident 
(AOR = 6.11; 95% CI = 1.49–8.99, P = 0.002), family low income (AOR = 6.27, 95% CI = 1.35–11.43, P = 0.004), family 
size greater than five (AOR = 3.12; 95% CI =1.47–7.11, P = 0.002) and intestinal parasite infections such as Enteameoba 
histolytica (AOR =3.37; 95%CI = 2.16–11.31, P = 0.005), Hookworm (AOR = 6.09; 95%CI = 2.37–11.56, P = 0.001), and 
Trichuris trichuria (AOR = 2.79; 95%CI = 1.45–9.13, P = 0.002) (P < 0.05) were factors significantly associated with anemia 
among under five children.

Conclusion: The current prevalence of anemia among under five age children is relatively high. On the other hand, 
the rural residence, large family size, low family income, infection with Enteameoba histolytica, hookworm and Trichuris 
trichuria were the identified factors associated with anemia among under five children. Therefore, there should be 
massive and routine deworming program in addition to imperative targeting anemia prevention, and nutritional sup-
plementation to reduce the burden of anemia.
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Background
Anemia is a low number of red blood cells or a low 
hemoglobin or hematocrit in which the hemoglobin con-
tent of the blood is lower than normal range as a result 
of deficiency of one or more essential nutrients [1] or 
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due to heavy blood loss, parasitic infections and con-
genital hemolytic diseases. Types of anemia includes 
iron deficiency anemia, sickle cell anemia, Vitamine defi-
ciency anemia, Aplastic anemia, hemolytic anemia and 
anemia of inflammation [2] According to World Health 
Organization a child less than five years old is ane-
mic if the blood hemoglobin is less than 110 g per liter 
(Hgb < 11.0 g/dl) [3].

Globally, approximately 1.62 billion people are affected 
by anemia [4] and approximately 36.4 to 61.9% of under 
five children in sub-Saharan Africa are also affected [5]. 
Similarly, it is considered to be a serious public health 
problem in Sub Saharan Africa in which, approximately 
83.5 million children was affected and its prevalence of 
anemia was 67% [6]. The risk factors for anemia vary in 
different settings; they include intestinal worms, malaria, 
HIV infection, nutritional deficiencies, hematological 
malignancies and chronic diseases like sickle cell disease 
[6, 7].

Globally, anemia is a public health problem affect-
ing people in both developed and developing countries 
with bad consequences of human health as well as social 
and economic development. It is also associated with 
increased morbidity and mortality [8]. Anemia affects 
all age group especially, under-five age children from low 
income families have a higher risk for developing ane-
mia due to iron deficiency that occurs as a result of high 
demand for iron during the period of rapid growth [9].

In developing countries having low-and middle-
income, the prevalence of anemia among 6–59 month 
age children was >20% based on latest demographic and 
heath survey (DHS) report rounds between 2005–2018, 
and it is classified as severe public health problem [10]. 
The problem is alarming in Sub-Saharan African Coun-
tries such as Kenya 48.9% [11]; Mali 55.8% [12] and Tan-
zania 79.6% [13]. Lack of awareness among the mothers 
about the problem coupled with their low educational 
status [14], poor nutritional practices and unhealthy 
food habits [15], low iron bioavailability of the diet [16], 
decreased physical activities [17], malaria and parasitic 
infestations are additional factors associated with lower 
hemoglobin (Hgb) level in children [18]. Factors includ-
ing family size, low socio-economic status, illiteracy and 
ignorance are associated with anemia among under five 
children. Infection with Hook worm and intestinal hel-
minthes causes gastro-intestinal blood loss resulting in 
depletion of iron stores and consequently also impaired 
erythropoietin [7]. This leads to mal-absorption and 
inhibition of appetite, there by worsening micronutrient 
deficiency and children anemia [19]. The consequence of 
anemia in under five age children include: decrease men-
tal performance, low tolerance to infection, death from 
anemic heart failure [17, 19].

Although anemia remains a widespread public health 
problem in developed countries, it contributes signifi-
cant proportion of children death in most developing 
countries including Ethiopia. As such, various factors like 
parasite have impact on cognitive development and phys-
ical growth, studies on the magnitude of anemia among 
under-five age children have paramount importance. 
Meanwhile, there is a limited study on the prevalence 
and associated factor of anemia among under-five age 
children in our study area. Therefore, this study aimed 
to determine the prevalence of anemia and its associated 
factors among under-five children in Shanan Gibe Hospi-
tal, Southwest Ethiopia.

Methods
Study area, design, and period
Institution based cross sectional study was conducted in 
Shanan Gibe Hospital , Jimma town, Ethiopia from 1 Jan-
uary to 30 April, 2021.

Population
All under-five age children who attended in SGH were 
the source population. However, under five age children 
who visited SGH during the study period were study 
population and the under five children who provided 
stool sample and blood were study participant in the cur-
rent study.

Sample size and sampling technique
The sample size was calculated by using single popula-
tion proportion formula by taking 41.1% prevalence of 
anemia among under five children in in Guguftu, South 
Wollo, Northeast Ethiopia [20] using the assumption of 
95% confidence level (z = Za/2 = 95% = 1.96), margin of 
error (d = 5% = 0.05), Then, sample size was determined 
as follow:

Therefore, the minimum of 368 study participants were 
selected by consecutive convenient sampling technique.

Inclusion and exclusion criteria
All under five children attending to SGH and those pro-
vided stool sample were included to study. However, 
those under five children who did take drugs for deworm-
ing before one month of data collection were excluded to 
this study.

Data collection and processing
English version questionnaire was translated in to 
Amharic version and finally it was translated back to 

N =
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English version to check its consistency. The data were 
collected by a trained nurse and a principal investigator. 
Thus, Socio demographic and possible associated risk 
factors of anemia were collected by structured pre-tested 
Amharic version questionnaire using face to face inter-
view with parents/ guardians based on an interviewer-
administered semi structured questionnaire. At each 
data collection spot, sufficient explanation about the aim 
of the research was given to the parents or study partici-
pants before conducting the interview.

Sample collection and transportation
Whole blood and stool samples were collected asepti-
cally. The whole blood was used for hemoglobin meas-
urement immediately at site data collection in hospital, 
while the stool samples were transported from clinical 
services outlets to department of diagnostic laboratory in 
Shana Gibe Hospital (SGH).

Hemoglobin measurement
The Hgb concentration of each participant was measured 
by taking a finger-prick blood sample using a portable 
hemoglobin meter instrument (calibrated HaemoCue 
digital photometer). Hemoglobin value was displayed 
within 15–20 s and interpreted as; Hgb < 11 g/dl were 
anemic and Hgb > 11 g/dl was defined as non-anemic 
for under five age children. The severity of anemia was 
categorized according to WHO cut-off value scheme as 
Hgb between 10.0 g/dl- 10.9 g/dl for mild anemia, Hgb 
between 7.0–9.9 g/dl for moderate anemia and Hgb less 
than 7 g/dl for severe anemia on under-five age children 
[21].

Parasitic examination
After the interviewer administered questionnaire, the 
participants were sent to laboratory and asked them to 
bring about 10-g (teaspoonful amount) stool specimen 
was collected with wide mouth screw capped contain-
ers labeled with their identification code number for 
each study participant following the standard operating 
procedures (SOPs). The stool samples were examined for 
intestinal parasites using wet mount preparation on 10x 
objective microscopy within 10–15 min after collection. 
The remaining samples were stored in a cool box (regu-
lated the temperature to <20 °C) and on the next day, 
formal-ether concentration technique was employed to 
diagnosis few parasitic density [22]. Finally, report and 
were record each parasite in the prepared laboratory 
format.

Data analysis
Data was entered by EpiData version 3.1 and data analy-
sis was performed using SPSS version 20. The prevalence 

of anemia was determined by descriptive statistics. Mul-
tivariable logistic regression was done by entering the 
variables with p < 0.2 in bivariable logistic regression to 
identify the factors associated with anemia. A P value 
<0.05 considered as statistically significant association in 
the multivariable logistic regression.

Quality control
The data were collected by a trained nurse and principal 
investigators. Pre-test was done on 18 under five chil-
dren at Jimma Medical Center before data collection and 
the actual study was performed to check acceptability 
of the questionnaire whether it contains the necessary 
information or not and if unnecessary, to make possible 
corrections..

Completeness of questionnaires was checked soon after 
collecting the data and calibrated HaemoCue digital pho-
tometer was used for Hgb concentration determination. 
The reagents were checked for their expired date before 
any test was performed. The patient’s blood and stool 
sample was collected, prepared and tested according to 
SOP to get reliable result. In each step, pre analytical, 
analytical and post analytical phases were maintained for 
quality assurance. At the end, the results were checked 
and registered on the laboratory record format before 
delivery to the patients.

Ethical consideration
The study approved by College of Medicine and Health 
Science, Jimma University’s Research Institutional 
Review Board with reference number RU 1986/07 and a 
permission letter was obtained from Shanan Gibe Hos-
pital. The purpose and importance of the study was 
explained to the participants. Written informed consent 
from parent/guardian was obtained in accordance with 
the Declaration of Helsinki. Additionally, absence of link 
between the study and their service was explained and 
participation was entirely voluntary based. Furthermore, 
the confidentiality of study participant was kept and 
identification of study participant by name was avoided. 
Finally, all participants who were diagnosed positive for 
intestinal parasites and anemia were linked to Medical 
doctors in Hospital for further management.

Operational definitions
Under five children: the children whose ages are less 
than five years.

Hemoglobin – A red substance in the blood that car-
ries oxygen and contains iron.

Non anemic - Hemoglobin concentrations greater than 
11.0 g/dl in the blood of the individual.

Anemic - Children with Hgb level < 11.0 g/dL.
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Mild anemia – Hemoglobin concentrations in between 
10–10.9 g/dl in the blood of the individual.

Moderate anemia – Hemoglobin concentrations in 
between 7.0 g /dl-9.9 g/dl in the blood of the individuals.

Severe anemia– is hemoglobin concentrations which 
is less than 7.0 g /dl in the individual’s blood.

Monthly income: it was categorized based Ethiopian 
civil service proclamation as individual earning with low 
income (<3000 ETB), medium income (3000–7500 ETB) 
and high income (>7500 ETB).

Results
Socio‑demographic characteristics of study participants
A total of 368 under-five age children were participated 
in the study. Of these, about 195 (52.9.0%) were females 
and 147 (39.9%) were within the age group of 2–3 years. 
According to educational status of their mothers, the 
highest (47.0%) of the children’s mothers were unable 
to read and write. However, the family monthly income 
with 247(67.1%) had low income and 1–5 family size 
accounted 228 (62.0%). The other socio demographic 
characteristics were summarized below (Table 1).

Prevalence of anemia
The prevalence of anemia in this study was 180 (48.9%) 
with [95% CI: 39.24–53.19]. The degree of Anemia was 
classified as mild, moderate, & severe anemia accord-
ing to WHO cutoff values for grading anemia (43). Thus, 
from the total of 180 (48.9%) anemic children, 92 (24.9%) 

and 58 (15.8%) and 30 (8.2%) were mild, moderate and 
severe anemia, respectively (Fig. 1).

Proportion of intestine parasites
The proportions of intestinal parasite infection was 115 
(31.25%) with (95%CI = 30.28–72.42). From these, the 
proporation of each intestinal parasites were recorded as 
Ascaris lumbriciods (A. lumbricoide) 42 (36.5%), Gardia 
lamblia (G. lamblia) 37 (32.2%), Enteameba histolytica 
(E. histolytica) 13(11.3%), Hookworm 3 (2.60%) and Tri-
churis trichuria (T. trichuria) 20 (17.40%) as shown below 
(Fig. 2).

Factor associated with anemia
All independent variables showing P-value <0.2 in the 
bivariable analysis including age, residence, mother 
monthly income, family size, A. lumbricoide, G. lamblia, 
E. histolytica, Hookworm and T.trichuria were entered 
in to multivariable logistic regression analysis to deter-
mine factors associated with anemia among under-five 
age children. Accordingly, only being rural residence 
(AOR = 6.11; 95% CI = 1.49–8.99, P = 0.002), family low 
income (AOR = 6.27, 95% CI = 1.35–11.43, P = 0.04) 
and family size greater than five (AOR = 3.12; 95% CI 
=1.47–7.11, P = 0.002) P < 0.05 were demonstrated as 
significant association with anaemia among under five 
children. Thus, the adjusted odds of children with rural 
residence having anemia was 6.11 times higher compared 
to those from urban residents.. Similarly, the adjusted 
odds of children with low income mothers having anemia 

Table 1 Socio demographic distribution of under-five age children visited in Shanan Gibe Hospital, Southwestern Ethiopia, 1 January 
to 30 April, 2021

Note: ETB Ethiopian Birr

Characteristics Category Frequency Percent (%)

Sex Male 173 47.0

Female 195 53.0

Age 0–1 87 23.6

2–3 147 40.0

4–5 134 36.4

Educational status (Mothers) Unable to read and write 173 47.0

Primary (1–8) 9 26.4

Secondary (9–12) 28 7.6

>Grade 12 70 19.0

Residence (mother) Urban 212 57.6.0

Rural 156 42.4

Monthly income (mother) Low income (<3000 ETB) 247 67.1

Medium income (3000–7500 ETB) 76 20.7

High income (>7500 ETB) 45 12.2

Family size 1–5 228 62.0

>5 140 38.0
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was 6.27 times higher compared to those children from 
mothers having high monthly income. Additionally,, the 
adjusted odds of children with in from greater than five 
family size in home having anemia was 3.12 times higher 
compared to those children form family size less than five 
in home (Table 2).

On the other hand, some intestinal parasites were sig-
nificantly associated with anemia. Hence, E. histolytica 
(AOR =3.37; 95%CI = 2.16–11.31, P = 0.005), Hookworm 
(AOR = 6.09; 95%CI = 2.37–11.56, P = 0.001),and T. tri-
churia (AOR = 2.79; 95%CI = 1.45–9.13, P = 0.002) were 
the indentified intestinal parasites associated with ane-
mia among under five children by considering P value less 
than 0.05 as statistical significantly association (Table 2).

Discussion
Anemia has been continued to be a health problem on 
under five children [23] which adversely affects mental, 
physical and social development of the children [20]. This 
burden also affected middle and low income countries 
including Ethiopia in particular our study area. Hence, 
the prevalence of anemia was 48.9% at 95% CI (39.24–
53.19) in the current study. As the result, other previous 
studies were compared with our study by categorizing in 
to low, comparable and high prevalence on the bases of 
CI of this study.

Accordingly, the prevalence of anemia in the cur-
rent study was higher than previous studies reported 
in Huaihua (29.73%) [24], Senegal (30.7%) [25], Uganda 

Fig. 1 Grade and prevalence of anemia among under five children in Shanan Gibe Hospital, Southwestern Ethiopia, January 1 January to 30 April, 
2021

Fig. 2 Magnitude of intestinal parasite among under five age children visited in Shanan Gibe Hospital, Southwestern Ethiopia, 1 January to 30 April, 
2021
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26·2% [15], Tanzania at Rombo district 37.9% [26]. The 
variation might be due to the variability of risk factors 
across different geographic regions, plus lower socioec-
onomic, large family size and maternal education status 
of under-five age children those factor which contribute 
increase the prevalence of anemia.

The current anemia prevalence among under five 
children was analogous with studies indicated in Pal-
estine 33.5% [27], South Kivu 39.6% [18], Ghana (41%) 
[28], Cape Verde 51.8% [29] and in Ethiopia (44.83%) 

[30], Wollo (41.1%) [20], Filtu Town, Somali region 
(41.7%) [31], Duggina Fanigo District of Wolaita Zone 
51.4% [32] and Amhara region (41.43%) [33]. In con-
trast, a high prevalence e of anemia had been reported 
in sub-Saharan Africa (64.1%) [34], East Africa (75%) 
[35], Brazil (56.6%) [36], Malawi 56.9% [4], Togo (70.9%) 
[37], Tanzania, Bugando Medical Centre (77.2%) [38], 
Arusha District in Tanzania (84.6%) [39], Kenyan Coast 
(76·3%) [40], Mali (58%), Tanzania (57%), and Mozam-
bique (54%) [27], Ghana 78.4% [41]. This variation 
might be due to the mothers having the problem with 

Table 2 Factors associated with anemia among under five age children in Shanan Gibe Hospital, Southwestern Ethiopia, 1 January to 
30 April, 2021

Key: AOR Adjusted Odd ratio, COR Crude Odd Ratio, N Frequency, % Percent, CI Confidence interval, 1 reference,* = variables selected for multivariable logistic 
regression, ** = significantly associated variable

Variables Category Anemic (n = 180) Non‑anemic 
(n = 188)

COR(95%CI) P value AOR(95%CI) P value

N (%) N (%)

Sex Male 82 (47.4) 91 (52.6) 1 – –

Female 98 (50.3) 97 (49.7) 3.21 (0.67–8.12)0.88

Age 0–1 37 (42.5) 50 (57.5) 7.12 (1.93–11.32)0.001* 5.31 (0.9–10.13) 0.17

2–3 77 (52.4) 70 (47.6) 3.27 (2.5–8.45)0.08* 4.62 (0.85–7.44) 0.44

4–5 66 (49.3) 68 (50.7) 1 1

Educational statues (mother) Unable read & write 93 (53.8) 80 (46.2) 4.12 (0.69–12.71)0.91 – –

primary (1–8) 41 (42.3) 56 (57.7) 5.15 (0.72–6.88)0.53

Secondary (9–12) 10 (35.7) 18 (64.3) 2.32 (0.93–5.78)0.31

>Grade 12 36 (51.4) 34 (48.6) 1

Residence Urban 114 (53.8) 98 (46.2) 3.57 (1.09–7.55)0.001* 6.11 (1.49–8.99) 0.002**

Rural 66 (42.3) 90 (57.7) 1 1

Monthly income (mother) Low income 128 (51.8) 119 (48.2) 7.34 (1.77–11.9)0.06* 6.27 (1.35–11.43) 0.004**

Medium income 28 (36.8) 48 (63.2) 4.51 (1.21–8.02)0.014* 2.17 (1.83–8.05) 0.41

High income 24 (53.3) 21 (46.7) 1 1

Family size 1–5 116 (50.9) 112 (49.1) 1 1

>5 64 (45.7) 76 (54.3) 4.55 (1.33–6.71)0.001* 3.12 (1.47–7.11) 0.002**

Utilize latrine Yes 60 (51.3) 57 (48.7) 0.78 (0.42–5.38)0.58 – –

No 120 (47.8) 131 (52.2) 1

Hand wash before meal Yes 69 (60.0) 46 (40.0) 2.93 (0.39–7.09)0.73 – –

No 111 (43.9) 142 (56.1) 1

Finger trimming Yes 72 (54.1)) 61 (45.9) 3.23 (0.99–8.02)0.44 – –

No 108 (46.0) 127 (54.0) 1

A. lumbricoide Yes 42 (91.3) 4 (8.7) 4.51 (2.13–7.54)0.006* 3.76 (0.82–5.98) 0.21

No 138 (42.9) 184 (57.1) 1 1

G. lamblia Yes 37 (92.5) 3 (7.5) 1.35 (1.21–7.25)0.01* 1.45 (0.9–8.12) 0.57

No 143 (43.6) 185 (56.4) 1 1

E. histolytica Yes 13 (86.7) 2 (13.3) 2.57 (2.1–9.13)0.001* 3.37 (2.16–11.31) 0.005**

No 167 (47.3) 186 (52.7) 1 1

Hookworm Yes 3 (75.0) 1 (25.0) 4.75 (3.21–10.92)0.001* 6.09 (2.37–11.56) 0.001**

No 177 (48.6) 187 (51.4) 1 1

T.trichuria Yes 20 (74.1) 7 (25.9) 3.53 (2.67–8.23)0.001* 2.79 (1.45–9.13) 0.002**

No 160 (46.9) 181 (53.1) 1 1
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their low monthly income or parasitic infestations of 
children which are contributing factors associated with 
lower hemoglobin (Hgb) level in children.

According to factors in the current study, being rural 
residence (AOR = 6.11; P = 0.002) was associated with 
anemia in the current study. Beside this, analogs associa-
tion of rural residence finding was reported in Amhara 
region [33, 42]. As such, studies indicated that the dis-
tribution of anemia is more prevalent among children 
from rural resident compared to urban ones [43]. This 
is because of low socioeconomic status, low serving of 
iron-rich foods, lack of adequate nutrition information or 
dietary intake and due to and a high number of illiterates 
in rural areas as compared to urban [44].

Family low income (AOR = 6.27; P = 0.004) was the 
identified associated factor with anemia among under 
five children in current study which was previously 
reported in Ethiopia like Wollo [20] and Filtu Town, 
Somali region [31]. This factor could be associated with 
anemia due to high family income with higher wealth 
quintile are more likely to provide balanced macro and 
micronutrients (minerals and vitamins) to their children 
and children from a lower economic status are vulner-
able to various nutritional disorders including anemia 
[45]. On the other hand, family size greater than five 
(AOR = 3.12; P = 0.002) P < 0.05 was another identified 
factors associated with anemia among under five children 
which was founded in sub-Saharan Africa [34]. So, hav-
ing large family size was reported factor associated with 
as anemia due to an increase in the number of children 
might lead to a risk of communicable disease transmis-
sion, and competition for food, consequently, nutritional 
deficiencies [46] Thus, children with rural residence, low 
income family and family size greater than five in home 
were 6.11, 6.27 and 3.12 times more likely to develop 
anaemia among under five children by adjusting other 
confounding factors, respectively.

On the other hand, intestinal parasites such as E. histo-
lytica (AOR =3.37; P = 0.005), Hookworm (AOR = 6.09; 
P = 0.001), and T. trichuria (AOR = 2.79; P = 0.002) con-
tributed to anemia in children. Similar findings of E. his-
tolytica was report in Health Center, North Ethiopia [47], 
while Hookworm findings also reported in Kenyan coast 
[39], Ethiopia particularly, Yirgacheffee [48] and Harbu 
Town [49]. This association might be due to significantly 
low level of serum iron in E. histolytica infected children 
due to E. histolytica needs great levels of iron to stay 
alive and reproduction [50]. T. trichiura and hookworm 
can cause massive amounts of blood loss and decreased 
hemoglobin levels [51]. So, anemia is positively associ-
ated with intestinal parasite which might be due to lack of 
hygiene related practices, Red Blood Cell (RBC) destruc-
tion and feeding, and loss of appetite caused by worms 

[52]. Similarly, the blood loss that can occur in T. trichi-
ura infection is likely to contribute to anemia [51, 53].

As the result, children infected with E. histolytica, 
Hookworm and T. trichuria were 3.37, 6.09 and 2.79 
times more likely to develop anaemia by adjusting other 
confounding factors, respectively. This study is limited 
due to the fact that present study didn’t differentiate 
the types of anemia as it was due to iron, vitamin B12, 
folic deficiency or the RBC morphological effect and 
hemoparasites were not assessed for factors associated 
with anemia among under five children.

Conclusion
The prevalence of anemia among under five age children 
was high. The study also revealed that the most important 
associated factors for anemia are rural resident, family 
size greater than five in home, low family income, infec-
tion with E. hislotytica, Hookworm and T. trichuria are 
the factors associated with anemia in this study. There-
fore, there should be a continuous health education for 
their parents on factors of anemia in addition to massive 
and routine deworming for intestinal parasites to reduce 
the burden of anemia among children in hospitals.

Abbreviations
DHS: Demographic and heath survey; ETB: Ethiopian Birr; Hgb: Hemoglobin; 
IP: Intestinal Parasite; SGH: Shanan Gibe Hospital; SOP: Standard Operational 
Procedure; SPSS: Statistical Program for Social Science; STH: Soil Transmitted 
Helminthes; WHO: World Health Organization.

Acknowledgements
We would like to forward our gratitude to Institute of Health Science, School 
of Medical Laboratory Science, Jimma University for providing us the ethical 
clearance. Then we acknowledged Shanan Gibe Hospital administrative for 
their role in providing permission letter for us to conduct this study. Finally, 
we would like to extend our deepest gratitude all the children, parents and 
Shanan Gibe Hospital staff for their role in identification of patients and sup-
port during sample collection in this study.

Authors’ contributions
DK had a contribution in conceptualization, investigation and methodology 
design, and acquisition of data, analysis and interpretation of data as well as 
took part in writing original drafting of the article and preparing tables and 
figures. KE had a substantial contribution to the conception, design of the 
work; the acquisition, analysis and interpretation of data. FG had a contribu-
tion on approving the submitted version. TB also participated in writing and 
revising manuscript critically for important intellectual content. Similarly, AF 
participated in writing and revising manuscript critically for important intel-
lectual content. However, all authors approved the final manuscript version for 
publication.

Authors’ information
DK is a Medical Microbiologist in the Department of Diagnostic Laboratory 
Science at Shegaw Motta General Hospital, East Gojjam Zone, Motta town, 
Ethiopia. KE is a Medical Laboratory Technologist in the Department of 
Diagnostic Laboratory Science at Shegaw Motta General Hospital, East Gojjam 
Zone, Motta town, Ethiopia. FG is Medical Parasitologist in the Department of 
Diagnostic Laboratory Science at Shegaw Motta General Hospital, East Gojjam 
Zone, Motta town, Ethiopia. TB is Assistant Professor at Institute of Health, Fac-
ulty of Health Science, School of Medical Laboratory Science, Jimma Univer-
sity, Jimma Town, Ethiopia. AF is (Medical Parasitologist, MPH in Epidemiology) 



Page 8 of 9Kebede et al. BMC Pediatrics          (2021) 21:542 

and Lecturer at Department of Medical Laboratory science, Health Science 
College, Debre Markos University, Debre Markos Town, Ethiopia.

Funding
No fund was obtained for execution of the study.

Availability of data and materials
Results of this study are generated from the data collected and analyzed 
based on stated materials and methods. All data concerning to this study 
could be available upon the request of Destaw Kebede (Correspondence 
author; mobile +251911594675, email: amaue ldest aw@ gmail. com).

Declarations

Ethics approval and consent to participate
The ethical approval was obtained from Institute of Health Science, Jimma 
University’s Institutional Review Board (Reference number RU 1986/07) and 
a permission letter was also obtained from Shanan Gibe Hospital. Addition-
ally, written informed consents from guardians or parents of each study 
participants were obtained in accordance with the Declaration of Helsinki. 
Furthermore, the participation of study participants were entirely volunteer 
based and there confidentiality was kept by coding rather than naming for 
identification. Finally, all anemic study participants or/and positive results 
for intestinal parasites were linked to medical doctors in hospital for further 
management.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests for this work.

Author details
1 Department of Diagnostic Laboratory at Shegaw Motta General Hospital, East 
Gojjam, P.O. Box 50, Motta Town, Ethiopia. 2 Institute of Health Science, School 
of Medical Laboratory Science, Jimma University, Jimma Town, Ethiopia. 
3 Department of Medical Laboratory Science, College of medicine and Health 
Science, Debre Markos University, Debre Markos Town, Ethiopia. 

Received: 4 July 2021   Accepted: 12 November 2021

References
 1. DeMaeyer EA, Adiels-Tegman M. The prevalence of anaemia in the world. 

World Health Stat Quart. 1985;38(3):302–16.
 2. Vieth JT, Lane DR. Anemia. Emerg Med Clin. 2014;32(3):613–28.
 3. Zuffo CR, Osório MM, Taconeli CA, Schmidt ST, da Silva BH, Almeida CC. 

Prevalence and risk factors of anemia in children. J de Pediatria (Versão 
em Português). 2016;92(4):353–60.

 4. Gaston RT, Ramroop S, Habyarimana F. Joint modelling of malaria 
and anaemia in children less than five years of age in Malawi. Heliyon. 
2021;7(5):e06899.

 5. Roberts DJ, Matthews G, Snow RW, Zewotir T, Sartorius B. Investigating 
the spatial variation and risk factors of childhood anaemia in four sub-
Saharan African countries. BMC Public Health. 2020;20(1):126.

 6. Kassebaum NJ, Jasrasaria R, Naghavi M, Wulf SK, Johns N, Lozano R, et al. 
A systematic analysis of global anemia burden from 1990 to 2010. Blood. 
2014;123(5):615–24.

 7. Bremner KC. Pathogenetic factors in experimental bovine oesophagosto-
mosis: II. Plasma iron, iron-binding capacity, and reticulocyte responses in 
bled and infected calves. Exp Parasitol. 1969;24(2):184–93.

 8. Benoist B, McLean E, Cogswell M, Egli I, Wojdyla D. Worldwide prevalence 
of anemia 1993–2005. In:  World Health Organization global database on 
anemia. Geneva: World Health Organization; 2008. p. 7–13.

 9. Yusakanshori M, Purbasari S. Determinant factors affecting the nutritional 
status of children in regional health Center of Gresik. Indian J Publ Health 
Res Dev. 2019;10(11):1738–43.

 10. Hasan MM, Magalhaes RJ, Ahmed S, Pervin S, Tariqujjaman M, Fatima 
Y, et al. Geographical variation and temporal trend in anemia among 
children 6-59 months of age in low-and middle-income countries 
during 2000-2018: forecasting the 2030 SDG target. Public Health Nutr. 
2021;9:1–20.

 11. Neumann CG, Bwibo NO, Murphy SP, Sigman M, Whaley S, Allen 
LH, et al. DemmentAnimal source foods improve dietary quality, 
micronutrient status, growth and cognitive function in Kenyan school 
children: background, study design and baseline findings. MWJ Nutr. 
2003;133(11 Suppl 2):3941S–9S.

 12. Hall A, Roschnik N, Ouattara F, Touré I, Maiga F, Sacko M, et al. A rand-
omized trial in Mali of the effectiveness of weekly iron supplements 
given by teachers on the hemoglobin concentrations of schoolchil-
dren. Public Health Nutr. 2002;5(3):413–8.

 13. Tatala SR, Kihamia CM, Kyungu LH. Svanberg UTanzanRisk factors 
for anemia in schoolchildren in Tanga region. Tanzania J Health Res. 
2008;10(4):189–202.

 14. Alaofè H, Zee J, Dossa R, O’Brien HT. Education and improved iron 
intakes for treatment of mild iron-deficiency anemia in adolescent girls 
in southern Benin. Food Nutr Bull. 2009;30(1):24–36.

 15. Kikafunda JK, Lukwago FB, Turyashemererwa F. Anemia and associ-
ated factors among under-fives and their mothers in Bushenyi district, 
Western Uganda. Public Health Nutr. 2009;12(12):2302–8.

 16. Hashizume M, Shimoda T, Sasaki S, Kunii O, Caypil W, Dauletbaev D, 
et al. Anaemia in relation to low bioavailability of dietary iron among 
school-aged children in the Aral Sea region, Kazakhstan. Int J Food Sci 
Nutr. 2004;55(1):37–43.

 17. Djokic D, Drakulovic MB, Radojicic Z, Radovic LC, Rakic L, Kocic S, 
et al. Risk factors associated with anemia among Serbian school-age 
children 7-14 years old: results of the first national health survey. Hip-
pokratia. 2010;14(4):252.

 18. Bahati YL, Delanghe J, Balaluka GB, Kishabongo AS, Philippé J. Asymp-
tomatic submicroscopic plasmodium infection is highly prevalent 
and is associated with anemia in children younger than 5 years in 
south kivu/democratic republic of Congo. Am J Trop Med Hygiene. 
2020;102(5):1048.

 19. Ginzburg YZ, Glassberg J. Inflammation, hemolysis, and erythropoiesis 
lead to competitive regulation of hepcidin and possibly systemic iron 
status in sickle cell disease. EBio Medicine. 2018;34:8–9.

 20. Gebreweld A, Ali N, Ali R, Fisha T. Prevalence of anemia and its associ-
ated factors among children under five years of age attending at 
Guguftu health center, south Wollo, Northeast Ethiopia. PLoS One. 
2019;14(7):e0218961.

 21. Cheesbrough M. District laboratory practice in tropical countries, vol. 2. 
2nd ed. Cambridge: Cambridge University Press; 2005.

 22. Cheesbrough M. District laboratory practice in tropical countries, vol. 1. 
2nd ed. Cambridge: Cambridge University Press; 2009.

 23. Pita GM, Jiménez S, Basabe B, García RG, Macías C, Selva L, et al. Anemia 
in children under five years old in eastern Cuba, 2005-2011. Medic Rev. 
2014;16:16–23.

 24. Huang Z, Jiang FX, Li J, Jiang D, Xiao TG, Zeng JH. Prevalence and risk 
factors of anemia among children aged 6–23 months in Huaihua, 
Hunan Province. BMC Public Health. 2018;18(1):1–1.

 25. Tine RC, Ndiaye M, Hansson HH, Ndour CT, Faye B, Alifrangis M, et al. 
The association between malaria parasitaemia, erythrocyte polymor-
phisms, malnutrition and anaemia in children less than 10 years in 
Senegal: a case control study. BMC Res Notes. 2012;5(1):1–0.

 26. Mboya IB, Mamseri R, Leyaro BJ, George J, Msuya SE, Mgongo M. Preva-
lence and factors associated with anemia among children under five 
years of age in Rombo district, Kilimanjaro region, northern Tanzania. 
F1000Research. 2020;9(1102):1102.

 27. Sirdah MM, Yaghi A, Yaghi AR. Iron deficiency anemia among kinder-
garten children living in the marginalized areas of Gaza strip, Palestine. 
Rev Bras Hematol Hemoter. 2014;36:132–8.

 28. Ofori L, Manortey S, Vetsi O, Nartey C, Ugorji HO. Factors contributing 
to Anaemia in children under five years in the Ga east municipality, 
Ghana. Int J Res Rep Hematol. 2020;17:26–40.

 29. Semedo RM, Santos MM, Baião MR, Luiz RR, da Veiga GV. Prevalence 
of anaemia and associated factors among children below five years of 
age in Cape Verde, West Africa. J Health Popul Nutr. 2014;32(4):646.

amaueldestaw@gmail.com


Page 9 of 9Kebede et al. BMC Pediatrics          (2021) 21:542  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 30. Belachew A, Tewabe T. Under-five anemia and its associated factors with 
dietary diversity, food security, stunted, and deworming in Ethiopia: 
systematic review and meta-analysis. Syst Rev. 2020;9(1):31.

 31. Gutema B, Adissu W, Asress Y, Gedefaw L. Anemia and associated factors 
among school-age children in Filtu town, Somali region, Southeast Ethio-
pia. BMC Hematol. 2014;14(1):1–6.

 32. Tiku YS, Mekonnen TC, Workie SB, Amare E. Does Anaemia have major 
public health importance in children aged 6–59 months in the Duggina 
Fanigo District of Wolaita zone, southern Ethiopia? Ann Nutr Metab. 
2018;72(1):3–11.

 33. Takele WW, Baraki AG, Wolde HF, Desyibelew HD, Derseh BT, Dadi AF, 
et al. Anemia and contributing factors in severely malnourished infants 
and children aged between 0 and 59 months admitted to the treatment 
centers of the Amhara region, Ethiopia: a multicenter chart review study. 
Anemia. 2021;2021.

 34. Tesema GA, Worku MG, Tessema ZT, Teshale AB, Alem AZ, Yeshaw Y, et al. 
Prevalence and determinants of severity levels of anemia among children 
aged 6–59 months in sub-Saharan Africa: a multilevel ordinal logistic 
regression analysis. PLoS One. 2021;16(4):e0249978.

 35. Chatterjee A, Bosch RJ, Kupka R, Hunter DJ, Msamanga GI. Predictors and 
consequences of anaemia among antiretroviral-naïve HIV-infected and 
HIV-uninfected children in Tanzania. Public Health Nutr. 2010;13:289–96.

 36. Santos RF, Gonzalez ES, Albuquerque EC, Arruda IK, Diniz AD, Figueroa JN, 
et al. Prevalence of anemia in under five-year-old children in a children’s 
hospital in Recife, Brazil. Rev Bras Hematol Hemoter. 2011;33:100–4.

 37. Nambiema A, Robert A, Yaya I. Prevalence and risk factors of anemia 
in children aged from 6 to 59 months in Togo: analysis from Togo 
demographic and health survey data, 2013–2014. BMC Public Health. 
2019;19(1):1–9.

 38. Simbauranga RH, Kamugisha E, Hokororo A, Kidenya BR, Makani J. Preva-
lence and factors associated with severe anaemia amongst under-five 
children hospitalized at Bugando medical Centre, Mwanza, Tanzania. BMC 
Hematol. 2015;15(1):1–9.

 39. Kejo D, Petrucka PM, Martin H, Kimanya ME, Mosha TC. Prevalence and 
predictors of anemia among children under 5 years of age in Arusha 
District, Tanzania. Pediatric Health Med Therapeut. 2018;9:9.

 40. Brooker S, Peshu N, Warn PA, Mosobo M, Guyatt HL, Marsh K, et al. The 
epidemiology of hookworm infection and its contribution to anaemia 
among pre-school children on the Kenyan coast. Trans R Soc Trop Med 
Hyg. 1999;93(3):240–6.

 41. Ewusie JE, Ahiadeke C, Beyene J, Hamid JS. Prevalence of anemia among 
under-5 children in the Ghanaian population: estimates from the Ghana 
demographic and health survey. BMC Public Health. 2014;14(1):1–9.

 42. Akalu TY, Baraki AG, Wolde HF, Desyibelew HD, Derseh BT, Dadi AF, et al. 
Anemia and determinants among severely malnourished children admit-
ted to Amhara regional referral hospitals, Northwest Ethiopia. Open J 
Nutr Food Sci. 2020;2(1):1007.

 43. Aimone AM, Perumal N, Cole DC. A systematic review of the application 
and utility of geographical information systems for exploring disease-
disease relationships in paediatric global health research: the case of 
anaemia and malaria. Int J Health Geogr. 2013;12(1):1–3.

 44. Tesfaye TS, Tessema F, Jarso H. Prevalence of anemia and associated fac-
tors among “apparently healthy” urban and rural residents in Ethiopia: a 
comparative cross-sectional study. J Blood Med. 2020;11:89.

 45. Habyarimana F, Zewotir T, Ramroop S. Structured additive quantile regres-
sion for assessing the determinants of childhood anemia in Rwanda. Int J 
Environ Res Public Health. 2017 Jun;14(6):652.

 46. Khan JR, Awan N, Misu F. Determinants of anemia among 6–59 months 
aged children in Bangladesh: evidence from nationally representative 
data. BMC Pediatr. 2016;16(1):1–2.

 47. Alemu M, Kinfe B, Tadesse D, Mulu W, Hailu T, Yizengaw E. Intestinal para-
sitosis and anaemia among patients in a health center, North Ethiopia. 
BMC Res Notes. 2017;10(1):1–7.

 48. Molla E, Mamo H. Soil-transmitted helminth infections, anemia and 
undernutrition among schoolchildren in Yirgacheffee, South Ethiopia. 
BMC Res Notes. 2018;11(1):1–7.

 49. Hailemeskel E, Erko B, Degarege A. Community-level epidemiology of 
intestinal helminth infections and anemia in Harbu town, northeastern 
Ethiopia. Parasitol Res. 2020;119(10):3451–7.

 50. Zeki IN, Al-Warid HS. The prevalence of anemia among children infected 
with Entamoeba histolytica in Baghdad. Iraqi J Sci. 2019;29:2590–9.

 51. Aryadnyani NP, Inderiati D, Ulfah F. Hemoglobin levels on Trichuris 
trichiura infection in children. Med Lab Technol J. 2020;6(1):79–83.

 52. Stephenson L, Latham AE, Kinoti S, Pertet A. Weight gain of Kenyan 
school children infected with hookworm, Trichuris trichiura and Ascaris 
lumbricoidesis improved following once-or twice-yearly treatment with 
albendazole. J Nutr. 1993;123:656–65.

 53. Stephenson LS, Holland CV, Cooper ES. The public health significance of 
Trichuris trichiura. Parasitology. 2000 Oct;121(S1):S73–95.

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


	Prevalence of anemia and its associated factors among under-five age children in Shanan gibe hospital, Southwest Ethiopia
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Study area, design, and period
	Population
	Sample size and sampling technique
	Inclusion and exclusion criteria
	Data collection and processing
	Sample collection and transportation
	Hemoglobin measurement
	Parasitic examination
	Data analysis
	Quality control
	Ethical consideration
	Operational definitions

	Results
	Socio-demographic characteristics of study participants
	Prevalence of anemia
	Proportion of intestine parasites
	Factor associated with anemia

	Discussion
	Conclusion
	Acknowledgements
	References


