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Abstract: Malaria is a serious public health problem in sub-Saharan Africa, where it affects entire populations especially
children. Indeed over 80% of the worldwide cases of malaria occur in Africa. Anemia secondary to malaria is much more
common in younger children, with high mortality rates. Malaria is endemic throughout Sierra Leone and it is often associated
with haemoglobin level below 8.0 grams per decilitre in malaria-endemic regions such as Sierra Leone. Sixteen percent of
children age 6-59 months in Sierra Leone had a haemoglobin count lower than 8.0 g/dl. The aim of this study was to describe
the burden of malaria in children aged one to five years presenting with Anaemia at Ola During children’s Hospital (ODCH) in
Freetown Sierra Leone. This study was a hospital-based descriptive cross-sectional study, carried out over a period of two
months. Data obtained from the study was analyzed using descriptive statistics, where discrete variables were summarized
using frequencies and percentages; continuous variables were summarized using measures of central tendency such as mean,
median, mode and standard deviation; while measures of association were analyzed using chi square. Eighty-eight percent of
the children in this study had anaemia, mean hemoglobin concentration of enrolled children was 6.9g/dl Fifty-seven-point two
percent of the study population had positive blood slide for malaria and the only plasmodium specie detected was plasmodium
falciparum. Only 53% of the study population slept under insecticide treated bed nets Parents and caregivers with no formal
education were as much as 11.8%. A little over a quarter of the parents/caregivers earned less than 200,000leones which is
equivalent to < 50USD.
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1. Introduction
Malaria is a serious public health problem in sub-Saharan
Africa, where it affects entire populations especially children.
Indeed over 80% of the worldwide cases of malaria occur in
Africa. Anemia secondary to malaria is much more common
in younger children, with high mortality rates. [1-3] Malaria
is endemic throughout Sierra Leone, and the most
predominant plasmodium species in Sierra Leone is p.
falciparum. According to the SLDHS 2013. [3] Pathogenesis
of severe anemia in malaria include- increased sequestration
of parasitized erythrocytes, destruction of both parasitized
and non-parasitized red blood cells, splenic phagocytosis of
infected red cells, immune-mediated destruction of

erythrocytes,
dyserythropoiesis,
and
ineffective
erythropoiesis within the bone marrow, and lower
erythroblast proliferative rates and numbers. [4] The relative
contributions of the aforementioned mechanisms differ
according to the patients’ age, anti-malarial immune status,
genetic constitution, and the local endemicity of malaria.
Hemolysis is of greater importance in causing anemia in nonimmune
children
with
acute
malaria,
whereas
dyserythropoiesis plays a major role in causing anemia in
children with recurrent or frequent falciparum malaria.
However, it is thought that several mechanisms are likely to
operate in any one individual. [4. 5] There is a dearth of
studies on malaria in children aged one to five years with
Anaemia in Freetown, hence the need for this study.
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2. Materials and Experiments
2.1. Study Area: Ola During Children’s Hospital Sierra
Leone
Sierra Leone is located along the west coast of Africa. The
study was conducted at the Ola During Children’s Hospital
(ODCH) in Freetown, the capital city of Sierra Leone.
ODCH is a 300bed capacity specialized children’s hospital,
which provide both in-patient and out-patient services.
2.2. Study Population
Children aged 1-5 years, presenting with anaemia at the
Ola During Children’s Hospital.
2.3. Selection and Enrolment of Patients
2.3.1. Inclusion Criteria
i. All children aged 1-5 years with Hb level less than 9.0
g/dl, presenting at the Ola During Children’s Hospital.
(According to the WHO definition of anemia, children
aged less than 6 years are anemic if their Hb <9.3g/dl.
For ease of analysis in this study, children with Hb < 9.0
g/dl were considered anemic).
ii. Children whose parent or care-giver was willing to give
written consent.
2.3.2. Exclusion Criteria
Children whose parent or guardian decline to give consent.
2.3.3. Sampling Method
Consecutive sampling method was used. This is a nonprobability sampling technique, where every next patient
who presented to ODCH within the study period and meets
the inclusion criteria was enrolled and recruited into the
study, until the calculated sample size was reached.
2.3.4. Sample Size Determination
The sample size was determined using Fisher’s formula for
sample size determination:
n =

(

)

(1)

n = sample size
z = confidence interval (95%) = 1.96
p= 22.1% = 0.221 (proportion of children aged less than 5
years, with helminth and malaria co-infection, estimated as
per Francis Zeukeng et al study in Cameroon [5]).
d= study precision (taken as 5% = 0.05).
1.962 x 0.221 x (1 – 0.221)
n =
= 264
0.052
2.4. Data Collection, Management and Analysis
2.4.1. Study Procedure
The study was conducted over a two-month period 1st of
September to 31st of October.
2.4.2 Determination of Hb Level
1 ml of whole blood was taken from a superficial vein into

a tube containing ethylene diamine tetra acetic acid (EDTA).
It was stored at room temperature and taken to the laboratory
within 6 hours of collection, to be analyzed for full blood
count parameters including- Hb, Hct, MCV, and MCHC- by
standard Coulter gram.
2.4.3. Determination of Malaria Parasites
The finger tip of the patient was cleaned with surgical
spirit and cotton wool, and pierced with a sterile lancet. The
first drop of blood obtained was wiped from the fingertip
using clean dry cotton wool. Then 2-3 drops of blood were
used to prepare a blood smear by spreading the drops of
blood on the blood slide with another plain blood slide. The
blood slides were then left to air-dry and then taken to the
laboratory the same day for analysis by use of Giemsa stain
and microscopy.
2.5. Data Management and Analysis
Data was collected using a structured questionnaire, and
entered into a password protected Microsoft Access database.
The hard copy data forms were stored so that at the
completion of data entry, comparisons can be made between
the soft and hard data copies in order to identify any errors.
Data obtained from the study was analyzed using
descriptive statisticsi. Discrete variables were analyzed using frequencies and
percentages.
ii. Continuous variables were analyzed using measures of
central tendency such as mean, median, mode, and
standard deviation.
Data is presented in the form of tables, graphs, and
narratives.

3. Results
About 300 children aged one to five years were screened,
of which 264 children who met the inclusion criteria (Hb <
9g/dl), together with their consenting parents/ caregivers
were enrolled into the study. The mean age of children aged
one to five years, enrolled into the study was 2.6 years (SD
2.2). The majority113 (42.8%) were aged between one to less
than two years old. The majority of the study subjects were
males158 (59.8%), whilst 106 (40.2%) were females. M: F
ratio of 1.49: 1.
Table 1. Demographic characteristics of Patients.
Variable
Mean age in years (SD)
1 to < 2 years old
2 to < 3 years old
3 to < 4 years old
4 to 5 years old
Sex
Male
Female

Frequency (%)
2.6 (2.2)
113 (42.8)
64 (24.2)
44 (16.7)
43 (16.3)
158 (59.8)
106 (40.2)
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Table 2. Full Blood Count.
Full blood Count
Hb concentration
Hct
MCV
MCHC

Mean (Standard Deviation)
6.9 (1.6)
21.0 (5.1)
77.3 (19.9)
33.0 (0.6)

The above values show a microcytic hypochromic anemia.
PREVALENCE OF MALARIA.
One hundred and fifty-one (57.2%) of the patients had a
positive blood slide for malaria parasites, and showed
plasmodium falciparum as the only plasmodium specie while
113 (42.8%) had a negative blood slide for malaria.
Table 3 PREVALENCE OF MALARIA.
Variable
Blood slides for malaria parasites
Plasmodium species
Positive: P Falciparum
Negative

Frequency (%)

151 (57.2)
113 (42.8)

SOCIO-ECONOMIC CHARACTERISTICS:
Table 4. Socio-economic characteristics (n=264).
Variable
Caregiver’s age, mean (SD)
Caregivers education level
No formal education
< JSS1 (< form 1)
JSS1-JSS3 (form 1 – 3)
SSS1-SSS3 (form 4 – 6)
> SSS3 (college/ university)
Care givers average monthly household income in SLL
< 200,000 (< 50 USD)
200,000-400,000 (50 – 100 USD)
> 400,000 (> 100 USD)
Unemployed
Number of people per household
Does patient sleep under ITN
Yes
No
Type of toilet facility
Flush toilet
Pit latrine
Others

Frequency (%)
28.8 (9.7)
31 (11.8%)
88 (33.3%)
40 (15.2)
69 (26.1)
36 (13.6)
73 (27.7)
80 (30.3)
53 (20.1)
58 (22.0)
6.3 (3.1)
140 (53.0)
124 (47.0)
83 (31.4)
176 (66.7)
5 (1.9)

Leonean children aged one to five years according to the
Sierra Leone Demographic and Health survey. [3] Male
children are valued more than female children in Sierra
Leone This might also explain why more sick male children
would be brought into hospital more than the female
children.
Mean age of children enrolled into study was 2.6 years,
with a mean Hb of 6.9g/dl comparable to the work of Lyke et
al in Mali in 2004 where a mean age of anaemic children of 3
years with a mean Hb of 6.12g/dl. [8] was reported. Majority
of the anaemic children were between one to two years
comparable to the work of Smithson et al in Tanzania. [9]
This age group appears to be more susceptible to anemia.
Less than half of the children did not sleep under insecticide
treated bed net this is comparable to the work of Nalley et al
working in Nigeria, where ITN use was 34.6. [10] The
insecticide treated bed net is meant to provide personal
protection from malaria and subsequently from its
complications such as anaemia. [11] 11.6% of the
parents/caregivers in this study had no formal education
which is lower than 2% reported by Nalley et al in Nigeria.
[10] This can be explained by the fact that educational
standards are higher in Nigeria than Sierra Leone. [12]

5. Conclusion
Malaria prevalence is high among children aged one to
five years who present with anaemia in Freetown Sierra
Leone. There is a high number of parents or caregivers with
no formal education. The number of children not sleeping
under insecticide treated bed nets is also high. It is therefore
recommended that there should be increased awareness of the
use of insecticide treated bed nets. Attention should also be
paid to education, to improve literacy.
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