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Background: Malaria remains a serious public health problem worldwide, particularly in 
tropical and subtropical regions, including Nigeria. This study investigates the prevalence, 
parasite density and determinants of malaria among symptomatic children in some peri-urban 
communities in southwestern Nigeria.
Methods: This was a randomized cross-sectional and hospital-based study. The standard 
method of microscopy was employed. Thick and thin films were prepared and viewed under 
a light microscope to identify and quantify malaria parasites. A well-structured and pre-tested 
questionnaire was used to obtain the subject’s information on the demographic, socio- 
economic and environmental variables.
Results: A total of 380 (71.7%) participants were infected with Plasmodium falciparum with 
a mean parasite density of 1857.11 parasite/µL of blood. Malaria prevalence and mean parasite 
density were significantly higher among male compared to their female counterparts [80.3% vs 
61.4% and 2026.46 vs 1619.63 parasite/µL of blood]. Similarly, age group ≤5 years had the 
highest malaria prevalence (92.2%) and mean parasite density (2031.66 parasite/µL of blood) 
than other age groups (AOR 2.281, 95% CI: 1.187–4.384, P < 0.05). The multivariate logistic 
analysis showed that malaria disease is significantly associated with having mother with no 
formal education (AOR 12.235, 95% CI: 3.253–46.021, P < 0.05), having well and river as 
a major source of household water supply (AOR 13.810, 95% CI: 3.012–63.314, P < 0.05 vs 
AOR 5.639, 95% CI: 1.455–21.853, P < 0.05) and presence of stagnant water around home 
(AOR 5.22, 95% CI: 2.921–9.332, P < 0.05). Furthermore, protective factors observed include 
ownership of mosquito bed net (AOR 0.474, 95% CI: 0.223–1.008, P < 0.05) and distance of 
home to hospital (AOR 0.279, 95% CI: 0.158–0.493, P < 0.05).
Conclusion: Malaria remains a serious public health problem in the study area. Adopting 
integrated malaria control measures including educating parents on malaria prevention and 
control strategies, distributing mosquito bed nets, and establishing larvae source management 
program is highly imperative.
Keywords: Akure, malaria, parasite density, Plasmodium falciparum, prevalence, risk 
factors

Introduction
Malaria continues to constitute a major public health concern worldwide, particu-
larly among children and pregnant women in tropical and sub-tropical regions of 
the world.1,2 It is caused by the Apicomplexan parasite of the genus Plasmodium.3 
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It is transmitted to humans and animals through the bite of 
Plasmodium-infected female anopheles mosquito during 
blood feeding.4 The major species of Plasmodium world-
wide include Plasmodium falciparum, Plasmodium vivax, 
Plasmodium ovale, Plasmodium malariae and the zoonotic 
Plasmodium knowlesi, which is common in the south-east 
Asian countries.5,6 The major malaria vector in Nigeria 
include Anopheles gambiae, Anopheles arabiensis, 
Anopheles moucheti and Anopheles funestus.7,8 

Generally, P. falciparum is the most prevalent, virulent, 
and pathogenic in African regions.9,10 It is estimated that 
about half of the world population are at risk of malaria 
disease worldwide in 2019.2,11 Globally, an estimated 
229 million malaria cases and 409,000 deaths were 
recorded in 87 countries in 2019, and Africa alone 
accounted for approximately 94% of all malaria cases.2 

In Nigeria, malaria is highly endemic and transmitted 
throughout the year, with 97% of the total population 
(194 million) at risk of contracting malaria disease.2,12 

Thus, Nigeria alone accounted for 27% and 23% of all 
malaria cases and deaths worldwide, respectively.2 

Therefore, malaria is a major public health problem that 
requires more attention in Nigeria.

Malaria disease is deadly, and the burden of infection is 
particularly enormous among children and pregnant 
women. Children alone accounted for an alarming rate of 
67% of all malaria deaths globally.2 Thus, a child dies of 
malaria every two minutes in 2019.2,3 Prevalence of malaria 
parasitaemia has been reported to be between 18% and 83% 
among children in different settings in endemic regions of 
sub-Saharan African countries.13 The major detrimental 
effect of malaria fever episodes and illness among children 
include lack of appetite and malnutrition, anaemia, reduced 
play, reduced social activities and interaction, and long-term 
neurological effect resulting from severe malaria.14 

Additionally, malaria accounted for approximately 13– 
50% of all school absenteeism among children.15 This, in 
turn, adversely affect the cognitive capacity of children.16,17 

All these effects contribute immensely to the poor growth 
and development of children. Meanwhile, children continue 
to remain vulnerable due to delay of protective immunity, 
particularly in highly endemic settings such as Nigeria.14

To alleviate the malaria burden in Nigeria, particu-
larly among children and pregnant women, the Federal 
Ministry of Health developed a National Malaria 
Elimination Programme (NMEP) that collaborated with 
partners to increase key interventions such as insecti-
cide-treated nets, intermittent preventive treatment in 

pregnancy, effective case management, and indoor resi-
dual spraying.18 Though these interventions resulted in 
reduced malaria disease, malaria continues to be a major 
health problem in Nigeria. Study on malaria among 
children have increased, particularly regarding clinical 
effect, morbidity and mortality, risk factors for malaria 
disease, and impacts on children educational perfor-
mance and accomplishments in some parts of 
Nigeria.19–21 Currently, however, there is a dearth of 
epidemiological information on risk factors driving 
malaria disease among children in peri-urban commu-
nities of Akure, Nigeria. Identifying these drivers of 
malaria disease is highly essential because malaria con-
trol and management strategy are based on such infor-
mation. Thus, this study investigates the prevalence and 
risk factors associated with malaria among febrile chil-
dren in some peri-urban communities in Akure, 
Southwestern Nigeria.

Materials and Methods
Study Area
The study was conducted in some peri-urban communities 
of Ifedore Local Government Area (LGA) of Ondo State, 
southwestern Nigeria. The study locations were Ikota (7° 
21ʹ 0” N, 5° 9ʹ 0” E), Irese (7° 20ʹ 0” N, 5° 11ʹ 0” E), 
Ipogun (7° 19ʹ 0” N, 5° 5ʹ 0” E), Ibule-soro (7° 18ʹ 0” N, 
5° 7ʹ 0” E), and Ilara-mokin (7° 21ʹ 0” N, 5° 7ʹ 0” E) 
(Figure 1). They are all typical peri-urban communities 
which are transition zones located near Akure city, the 
capital of Ondo State, Nigeria. The distance of these 
communities ranges between 12.6 km and 24 km from 
Akure. Meanwhile, Akure is situated between latitude 7° 
15 ’0”N and longitude 5°11 ’42”E with an estimated 
population projection of 570,500 people in 2011.22 

Generally, the weather is tropical. The local climate is 
typical of the dry season and rainy season, extending 
from November to March and April to October, respec-
tively. The average annual rainfall is 2378 mm, with 
temperatures ranging from 25.2°C to 28.1°C and relative 
humidity of about 80%.23 These communities have their 
respective rivers and streams upon which they depend for 
household water supply and other activities. Basic infra-
structures are either lacking or in miserable condition. 
Major occupations include farming, artisan, and trading, 
while some are civil servants. The residents are primarily 
of Yoruba ethnic group.
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Study Design
This was a randomized cross-sectional and hospital-based 
study. The study was carried out between February and 
October 2018 in peri-urban communities of Akure, south-
western Nigeria. The study was conducted in five randomly 
selected health facilities consisting of one Basic Health 
Centre from each community. These included the Basic 
Health Centers in Ikota, Irese, Ipogun, Ibule-soro and Ilara- 
mokin (Figure 2). The method of data collection utilized was 
the descriptive quantitative method through well-designed 
and pre-tested questionnaires. A face-to-face interview was 
conducted to collect relevant information from each of the 
patients visiting the health facilities. Some of the data 
obtained were age, sex, community of residence, father’s 
occupation, mother’s occupation, father’s education, 
mother’s education, household income, ownership of mos-
quito net, presence or absence of stagnant water, presence or 
absence of rivers or streams, household water sources and 

distance of the home to hospital. Recruitment of the febrile 
children was through a random selection, and was conducted 
in the outpatient department of the health facilities with the 
assistance of a health officer. Febrile children are the children 
who showed signs and symptoms. The inclusion criteria were 
age between 6 months and 15 years, fever with temperature 
≥38°C, resident within the community for a minimum of 6 
months, completing the questionnaire, submission of the 
blood sample, and readiness to provide informed consent. 
Children who have taken antimalaria drug within the last 
three months were excluded.

Sample and Sampling
The study sample size was calculated using single population 
proportion estimate formula. A previous malaria prevalence of 
84.20% in Akure24 and a confidence interval (C.I) of 95% 
coupled with a precision level of 5% were employed to com-
pute the sample size. A total of 204 participants were required 

Figure 1 Map of the study area showing the peri-urban communities.
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according to the formula of Araoye.25 Nevertheless, 530 parti-
cipants were randomly selected in the study to cater for any 
statistical error. The response rate was 96% since only 530 
eventually consented from a total of 550 potential subjects 
targeted for the study.

Blood Sample Collection, Laboratory 
Processing and Examination
Blood samples were collected intravenously with the aid 
of an expert phlebotomist. Approximately 2–3mL venous 
blood was obtained from each subject. The blood samples 
were collected into ethylenediaminetetraacetic acid 
(EDTA) tube to prevent the blood from clotting. After 
that, thick and thin smears were done to detect parasite 

species.26 The thin smear was fixed in absolute ethanol. 
Subsequently, a 5% Giemsa stain was added to both the 
thick and thin smears on the slide for 30 minutes. The 
slides were then examined under x100 objective lens of 
the light microscope to determine the prevalence of 
Plasmodium parasites and their specific species. Each 
slide was considered negative when approximately 200 
microscopic fields have been observed. Moreover, quality 
assurance was performed on 10% of all the positive slides 
by an expert senior laboratory microscopist for species 
identification and confirmation.27 There was no discre-
pancy in the results when 10% of all the positive slides 
were examined by expert senior microscopist due to ade-
quate training. The level of parasitaemia or parasite den-
sity was classified as low when parasitaemia was less than 

Figure 2 Schematic diagram of the study sampling technique.
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1000 parasites/μL of blood; moderate when parasitaemia 
was between 1000 and 9999 parasites/μL of blood and 
severe when parasitaemia was greater than or equal to 
10,000 parasites/μL of blood.28 Parasite density was 
recorded as the number of parasite/µL of blood, assuming 
an average leucocyte count of 8000/µL of blood for an 
average individual.3

Statistical Analysis
Data were analyzed using Statistical Package for Social 
Science (SPSS) version 22.0. The presence or absence of 
malaria was computed, and the difference of prevalence 
between age groups and sex was calculated using chi-square 
at a 95% level of confidence. The geometric mean malaria 
parasite density was explored using one-way analysis of var-
iance for the variable with more than two categories, while 
Student’s t-test was used to determine dichotomous variable. 
The geometric mean malaria parasite density was log trans-
formed and used to design the box plot. Multivariate Logistic 
Regression Analysis was used to determine the associated risk 
and protective factors for malaria disease. P-values less than 
0.05 was considered statistically significant.

Ethical Consideration
Ethical protocol for the study was approved by the Ondo 
State Ministry of Health (protocol number OSHREC/21/08/ 
2017/012) and the Ethical Review Committee of the Federal 
University of Technology, Akure, Nigeria. Permission was 
sought from the hospital management board of the Basic 
Health Centres in the study areas. Both written and verbal 
informed consent and accent was sought from all the sub-
jects and their parents, caregiver or guardians after brief 
explanation about the study. All participant’s information 
were kept confidential. According to national standard and 
guidelines, participants whose blood tested positive for 
malaria were treated in the health facilities. This study was 
conducted in accordance with the Declaration of Helsinki.

Results
Demographic Characteristics of the Study 
Participants
A total of 530 febrile children were examined in this study. 
The children were aged between 6 months to 15 years. 
There were 286 males (54.53%) and 241 (45.47%) 
females. The highest number of age group examined was 
≤5 years (50.57%) while the least was 6–10 years 
(23.39%). The participants were from five peri-urban 

communities in Akure: 102 (19.81) from Ikota, 105 
(19.81%) from Irese, 113 (21.32%) from Ipogun, 110 
(20.75%) from Ibule-soro, and 100 (18.87%) from Ilara- 
mokin.

Malaria Prevalence and Parasite Density 
in Relation to Demographic Variables
Overall, the number of children positive for malaria was 380 
(71.7%) with a mean parasite density of 1857.11 parasite/μL 
of blood. The prevalence and parasite density of malaria 
with respect to demographic variables are presented in 
Table 1. The highest malaria prevalence of 79.1% was 
recorded among age group ≤5 years, while the least preva-
lence of 58.1% was recorded among age group 11–15 years. 
It was observed that malaria prevalence significantly reduces 
with increasing age. According to sex, a higher malaria 
prevalence of 80.3% was recorded among males compared 
to their female counterparts with malaria prevalence of 
61.4% (P < 0.05). Furthermore, Ipogun had the highest 
malaria prevalence of 74.3% while Ikota had the least 
malaria prevalence of 65.7% (P > 0.05).

Table 1 Prevalence and Density of Plasmodium falciparum 
Infection Stratified by Demographic Variables Among Residents 
of Peri-Urban Communities of Akure, Southwestern Nigeria

Variables Number 
Examined

Number 
Positive (%)

Geometric Mean 
(Range of Mean) 
Parasite Density 
(Parasite/µL of 
Blood)

Age group 

(year)

≤5 268 212 (79.1) 2031.06 (9870)
6–10 138 96 (69.6) 1696.47 (9870)

11–15 124 72 (58.1) 1609.63 (6848)

P value <0.0001 <0.0001

Sex

Male 289 232 (80.3) 2026.49 (9870)
Female 241 148 (61.4) 1619.63 (9870)

P-value <0.0001 0.069

Community

Ikota 102 67 (65.7) 1673.65 (9870)

Irese 105 76 (72.4) 1484.21 (9870)
Ipogun 113 84 (74.3) 2624.51 (8521)

Ibule-soro 110 80 (72.7) 1843.64 (7603)

Ilara-mokin 100 73 (73.0) 1746.86 (4032)
P-value >0.05 <0.0001

Total 530 380 (71.7) 1857.11 (9870)
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The box plot in Figure 3 shows the log transformed 
geometric mean malaria parasite density distribution with 
respect to age, sex, and community of residence 
(Figure 3A–C respectively). The highest mean parasite 
density was noted among age group ≤5 years while the 
least mean parasite density was observed among age group 
11–15 years old (P < 0.05). Similarly, the geometric mean 
parasite density was higher among male compared to 
female children. It was however not statistically significant 
(P > 0.05). As for community of residence, the highest 
geometric mean parasite density was observed in Ipogun 
while the least was recorded in Irese (P < 0.05).

Malaria Prevalence and Parasite Density 
in Relation to Socio-Economic Variables
Table 2 shows the prevalence and parasite density of 
P. falciparum infection with respect to socio-economic 

variables. The highest malaria prevalence of 79.1% and 
mean parasite density of 2168.18 parasite/μL of blood 
was recorded among children whose fathers are farmers 
(P < 0.05). Also, children whose mothers are farmers 
recorded the highest prevalence of 81.4% and mean para-
site density of 2616.92 parasite/μL of blood (p < 0.05). 
Additionally, children whose mother and father signifi-
cantly have no formal education have higher malaria 
prevalence (83.6% vs 78.5) and mean parasite density 
(1812.86 vs 1937.19) than those whose father and mother 
have primary, secondary, and tertiary education levels 
(P < 0.05). Additionally, with regard to household 
income, children belonging to a household that earns 
<30,000 naira significantly have a higher malaria preva-
lence of 74.6% and mean parasite density of 2011.79 
parasite/μL of blood. Similarly, children whose parent 
does not own a house have a higher malaria prevalence 

Figure 3 Box plot of the log transformed mean malaria parasite density (parasite/µL of blood) in relation to (A) age (B) sex and (C) community.
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of 74.6% and mean parasite density of 1891.41 than those 
whose parents own a house (P < 0.05).

Malaria Prevalence and Parasite Density 
in Relation to Environmental Variables
The prevalence and parasite density of P. falciparum infec-
tion in relation to environmental variable are presented in 
Table 3. Children whose household depend majorly on 
river/stream for household water supply have a higher 
malaria prevalence of 76.8% and mean parasite density 
of 1925.89 parasite/μL of blood. Similarly, having distance 
of river/stream within <1km from home, presence of stag-
nant water, lack of mosquito net, not sleeping under mos-
quito net and distance of ≥1km of the hospital from home 
significantly have higher malaria prevalence (P < 0.05).

Risk and Protective Factors of Malaria 
Among the Study Participants
The multivariate logistic regression analysis of factors 
associated with malaria among children is presented in 
Table 4. The results showed that age group of ≤5 years 
were approximately two fold as likely to have malaria 
disease compared to children of other age groups (AOR 
2.281, 95% C.I.: 1.187–4.384, P value: 0.013). Similarly, 
male children were approximately four fold as likely to 
have malaria disease compared to their female counter-
parts (AOR 3.801, 95% C.I.: 2.131–6.780, P value: 0.001). 
Additionally, the results showed that malaria disease 
increases in children as their mother’s level of education 
decrease. Thus, children who have mothers without formal 
education (AOR 12.235, 95% C.I.: 3.253–46.021, P value: 
0.001) and/or having primary education (AOR 5.677, 95% 
C.I.: 1.588–20.300, P value: 0.008) and secondary educa-
tion (AOR 4.032, 95% C.I.: 0.965–16.851, P value: 0.060) 
were at higher risk of malaria disease. Furthermore, chil-
dren of household that solely depend on well water and 
river/stream water were more likely to have malaria dis-
ease (AOR 13.810, 95% C.I.: 3.012–63.314, P value: 
0.001, and AOR 5.639, 95% C.I.: 1.455–21.853, P value: 
0.012). Stagnant water around home was observed as 
a significant risk factor and was found to increase the 
odds of malaria disease among children by approximately 
five times compared with those without stagnant water 
around their homes (AOR 5.221, 95% C.I.: 2.921–9.332, 

Table 2 Prevalence and Density of Plasmodium falciparum 
Infection Stratified by Socioeconomic Variables Among 
Residents of Peri-Urban Communities of Akure, Southwestern 
Nigeria

Variables Number 
Examined

Number 
Positive (%)

Geometric Mean 
(Range of Mean) 
Parasite Density 
(Parasite/µL of Blood)

Father’s 
Occupation

Civil servant 54 10 (18.5) 2023.52 (6848)

Farmers 215 170 (79.1) 2168.18 (9870)

Artisans 172 131 (76.2) 1635.99 (9870)

Traders 89 69 (77.5) 1593.14 (5737)

P-value <0.05 <0.05

Mother’s 
Occupation

Civil servant 48 24 (50.0) 1281.46 (4208)

Farmers 102 83 (81.4) 2616.92 (8750)

Artisans 51 38 (74.5) 1858.82 (6640)

Traders 199 142 (71.4) 1638.65 (8471)

Housewife 130 93 (71.5) 1821.00 (9870)

P-value <0.05 <0.05

Father’s 
Education

No formal 
education

177 148 (83.6) 1812.86 (9870)

Primary 146 104 (71.2) 1892.60 (9870)

Secondary 125 82 (65.6) 1884.17 (9820)

Tertiary 82 46 (56.1) 1873.91 (7467)

P-value <0.05 0.928

Mother’s 
Education

No formal 
education

200 157 (78.5) 1937.19 (9870)

Primary 239 173 (72.4) 1832.25 (8800)

Secondary 68 44 (64.7) 1651.11 (9820)

Tertiary 23 6 (26.1) 2149.21 (6318)

P-value <0.05 0.880

Household 
income (NGN)

<30,000 343 356 (74.6) 2011.79 (9870)

30,000–50,000 159 110 (69.2) 1579.36 (9870)

>50,000 28 14 (50.0) 1535.63 (6479)

P-value <0.05 0.098

Does the family 
head own house?

Yes 108 65 (60.2) 1699.51 (9820)

No 422 315 (74.6) 1891.41 (9870)

P-value <0.05 0.586

Total 530 380 (71.7) 1857.11 (9870)

Note: $USD 1 is equivalent to NGN305 at the time of the study.
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P value: 0.001). Some significant factors protecting against 
malaria disease among participants include ownership of 
mosquito bed net (AOR 0.474, 95% C.I.: 0.223–1.008, 
P value: 0.049), sleeping under the mosquito bed net 
(AOR 0.409, 95% C.I.: 0.191–0.877, P value: 0.012), 
and having a distance of <1km from home to hospital 
(AOR 0.279, 95% C.I.: 0.158–0.493, P value: 0.001).

Table 4 Multivariate Logistic Regression Analysis of Factors 
Associated with Malaria Infection Among Residents of Peri- 
Urban Communities of Akure, Southwestern Nigeria

Variables Adjusted Odd Ratio, 
AOR (95% CI)

P-value

Age group (year)
≤5 2.281 (1.187–4.384) 0.013

6–10 2.065 (0.995–4.285) 0.051

11–15 1

Sex
Male 3.801 (2.131–6.780) 0.001

Female 1

Mother’s Education

No formal education 12.235 (3.253–46.021) 0.001

Primary 5.677 (1.588–20.300) 0.008
Secondary 4.032 (0.965–16.851) 0.060

Tertiary 1

Major source of household 

water supply

Well water 13.810 (3.012–63.314) 0.001
River/Stream 5.639 (1.455–21.853) 0.012

Others 1

Do you have stagnant water 

around home?

Yes 5.221 (2.921–9.332) 0.001
No 1

Ownership of mosquito bed 
net

Yes 0.474 (0.223–1.008) 0.049

No 1

Child slept under the 

mosquito bed net last night
Yes 0.409 (0.191–0.877) 0.022

No 1

Distance of home to hospital

<1km 0.279 (0.158–0.493) 0.001

≥1km 1

Table 3 Prevalence and Density of Plasmodium falciparum Infection 
Stratified by Environmental Variables Among Residents of Peri- 
Urban Communities of Akure, Southwestern Nigeria

Variables Number 
Examined

Number 
Positive (%)

Geometric Mean 
(Range of Mean) 
Parasite Density 
(Parasite/µL of Blood)

Major source of 
household water 
supply

Tap water 23 9 (39.1) 1855.11 (2441)

Well water 203 144 (70.9) 1749.50 (9870)

River/Stream 285 219 (76.8) 1925.89 (9870)

Others 19 8 (42.1) 2011.83 (3698)

P-value <0.05 0.349

Distance of river/ 
stream from 
home

<1km 333 266 (79.9) 1813.97 (9870)

≥1km 197 114 (57.9) 1961.79 (9820)

P-value <0.05 0.797

Do you have 
stagnant water 
around home?

Yes 355 303 (85.4) 1910.83 (9870)

No 175 77 (44.0) 1660 (9620)

P-value <0.05 <0.05

Ownership of 
mosquito bed 
bed net

Yes 217 103 (47.5) 1910.46 (8521)

No 313 277 (88.5) 1837.65 (9870)

P-value <0.05 0.205

Child slept under 
the mosquito 
bed net last night

Yes 157 64 (40.8) 1866.15 (7753)

No 373 316 (84.7) 1855.28 (9870)

P-value <0.05 0.262

Experience 
malaria infection 
in the last 6 
months

Yes 337 261 (77.4) 1977.84 (9870)

No 193 119 (61.7) 1617.49 (8650)

P-value <0.05 <0.05

Distance of 
home to hospital

<1km 183 89 (48.6) 2042.42 (9720)

≥1km 347 291 (83.9) 1803.86 (9870)

P-value <0.05 0.826

Total 530 380 (71.7) 1857.11 (9870)
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Discussion
The study provided one of the first baseline epidemiologi-
cal information on malaria and risk factors among febrile 
children in peri-urban communities in Akure, Nigeria. Our 
findings highlight a high malaria prevalence of 71.7% in 
these communities. Thus, this supports the report of the 
World Health Organization (WHO) and Nigeria Malaria 
Indicator Survey, which stated that malaria remains 
a major public health problem worldwide, particularly 
among children and pregnant women, and this requires 
integrated control measures coupled with broader efforts 
to accomplish a universal health coverage.2,29 Our finding 
is similar to the report of Umma et al30 who reported 
malaria prevalence of 72.2% among febrile children 
attending Aminu Kano Teaching Hospital in Kano, 
Northwestern Nigeria. However, the malaria prevalence 
in this study is higher than previous reports from other 
parts of Nigeria like Ibadan,31 Borno,32 Lagos,33 

Anambra,34,35 Enugun,36 Ogun,37 Jos,38,39 Sokoto40 and 
other malaria-endemic countries such as Cameroon,41,42 

Ethiopia,43,44 Ghana,45 Malawi46 and Rwanda.47 On the 
other hand, a higher malaria prevalence of 80.5% and 78% 
were reported among children in Ogun, southwestern 
Nigeria and Al Sabah, South Sudan,48,49 respectively. 
Generally, the prevalence of malaria in this study falls 
within the Nigerian malaria risk map estimate of <20% 
in certain regions to >70% in others.50 The high malaria 
prevalence among children in this study area could be due 
to geographical differences, poor socio-economic condi-
tion and variation in malaria prevention and control inter-
ventions in these regions. In the same vein, the geometric 
mean parasite density recorded in this study was 1857.11 
parasite/μL of blood. This is higher than the 750 
parasite/μL of blood reported in Ogun state, Nigeria48 

but lower than the geometric mean parasite density 
reported in studies conducted in Ghana,51 Sudan,52 and 
Cameroon.42 The high geometric mean parasite density of 
malaria disease among children in this study could be as 
a result of constant exposure to mosquito bite without any 
major prevention and care intervention program which is 
a common characteristic of resource-poor settings.

Furthermore, our findings revealed that P. falciparum 
was the only Plasmodium species encountered in this 
study. This is similar to the report of studies conducted 
in Ekiti and Ibadan, southwestern Nigeria53,54 and other 
malaria endemic settings.32,55,56 This is due to the fact that 
P. falciparum is a dominant Plasmodium species in Nigeria 
and Africa.2 It is responsible for causing serious morbidity 

and mortality among children, particularly in African 
countries.

Our findings show strong evidence of an association 
between age group ≤5 years, and malaria prevalence, such 
that malaria prevalence significantly decreases with 
increase in age of the children. This has been widely 
reported from previous studies conducted among children 
in resource-poor settings in Nigeria40,48 and other sub- 
Saharan African countries21,57 In the same vein, the 
World Health Organization, has reported that the odds of 
malaria infection increased among children, particularly in 
Africa in 2017.11 This could be attributed to delayed 
protective immunity experienced among age group ≤5 
years compared to adults who have a well-defined immu-
nity acquired over time due to exposure. Additionally, the 
report of Dobbs and Dent58 showed that mosquitoes show 
more preference for biting older children. To tackle the 
menace of malaria among children, there is a need for 
health officers to educate parents, particularly mothers, 
on malaria preventive measures such as ownership and 
appropriate use of mosquito net to cover their children 
all night. Similarly, more mosquito net should be distrib-
uted to ensure that sufficient mosquito net is available in 
each household. Additionally, a significantly higher geo-
metric mean parasite density was recorded among age 
group ≤5 years. This is in accordance with results from 
other studies which revealed that majority of children 
usually experience and harbour heavy malaria parasite 
load in their first and second year of life, particularly in 
stable malaria endemic regions.48,59,60 This could be 
because of delayed acquired immunity in children ≤5 
years of age. Apparently, it takes several years of constant 
exposure to infection to build up and develop such immu-
nity. Another reason could be due to the fact that only 
febrile children attending health facilities were included in 
the study.

The association of malaria infection with sex was 
observed to be significant. Male children significantly 
have higher malaria infection compared to their female 
counterparts (80.3% vs 61.4%). This is consistent with 
the findings from other malaria-endemic regions.61,62 

This could be because male children tend to be more 
venturesome and engage in outdoor activities and play 
than female children. All these activities can expose male 
children to mosquito bites and subsequent malaria infec-
tion than female children. Also, a higher geometric mean 
parasite density was recorded among male children than 
their female counterparts though the result was not 
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statistically significant. Many studies found no significant 
relationship between sex and geometric mean parasite 
density.38,63,64 Notwithstanding, this higher geometric 
mean parasite density among males could be as a result 
of indiscriminate exposure of male children to incessant 
mosquito bite due to unavailability or insufficiency of 
mosquito bed net.

Furthermore, our findings also highlight that education 
has a great impact on malaria prevalence in this study area. 
Obviously, lower level of maternal education significantly 
resulted in higher risk of malaria disease in their children. 
Thus, children whose mothers do not have formal educa-
tion are at a greater risk of malaria disease than others 
whose mothers have primary, secondary and tertiary edu-
cation. This finding is in conjunction with reports of stu-
dies conducted in many malaria-endemic settings.57,65–67 

This association between childhood malaria and maternal 
education could be attributed to the fact that mothers with 
higher education are more likely to have a better standard 
of living and access to better health care; afford malaria 
treatment, mosquito bed net and indoor residual spray; and 
have better knowledge of malaria signs and symptoms, 
which can help them take appropriate proactive prevention 
and control measures. In the same vein, educated mothers 
have higher probability to engage in activities that boost 
health such as use of mosquito net, regular antenatal care 
visit and vaccination. Thus, there is a need for malaria 
education for the general population through workshops, 
radio and television advertisement on malaria prevention 
and care, and spreading appropriate malaria prevention 
and care information on social media platforms in local 
languages.

Our findings further revealed unequivocally that house-
hold income plays a pivotal role to determine malaria 
infection in this study. Children from a household earning 
<NGN 30,000 significantly have higher malaria preva-
lence and parasite density. Consistent with the present 
study, previous findings reported from studies conducted 
in other malaria-endemic region showed that low income 
is intricately linked to malaria infection.68,69 This could 
result from the inability to afford basic malaria preventive 
and treatment measures such as indoor residual spray, 
mosquito net and good and well-protected accommoda-
tion. In this case, the government should distribute free 
mosquito net for the community members.

Additionally, children whose household depends on 
well water and river or stream water have a higher odd 
of contracting malaria disease. This could be as a result of 

their exposure to mosquito bites while fetching water and 
on their way to and from the river or stream since the 
river or stream and environs serves as mosquito breeding 
sites. This validates the observation that the spread and 
location of water bodies and ponds can affect mosquito 
vector population distribution and abundance.70 

Moreover, studies elsewhere have noted that open arte-
sian well, spring and surface water such as rivers or 
streams, lakes, ponds and dams can be a good mosquito 
breeding site.71 In accordance with this, studies from 
Ethiopia,72 Kenya,73 Tanzania,74 and India75 have 
revealed higher number of mosquito larvae in ponds and 
dams and higher malaria parasite prevalence among peo-
ple living around such ponds and dams. Similarly, this 
finding conforms with the report of Yang et al76 who 
reported a higher malaria infection among those who 
depend on unprotected water as a source of household 
water supply. Furthermore, children of household having 
stagnant water around their homes are four-fold likely to 
have malaria infection compared to their counterparts 
who do not have stagnant water around their homes. 
Previous studies have demonstrated that stagnant water 
is a favourable breeding site for mosquito development 
and proliferation, leading to increased malaria 
transmission.72 Under this situation, there is a need for 
larvae source management program in which all mosquito 
breeding sites such as stagnant water are actively 
searched for and destroyed to prevent the growth and 
development of mosquito vectors. Additionally, there is 
a need for environmental sanitation in which all 
bushes that could serve as mosquito breeding site are 
being cleared.

The use of treated bed nets has been recognized as an 
effective, productive, and low-cost intervention that has 
greatly reduced malaria infection in endemic countries. In 
this study, our results show that ownership of mosquito 
bed net and sleeping under the bed net the previous night 
before the study survey significantly reduced malaria 
infection among children. This finding corroborates the 
report of Gahutu et al77 in Rwanda, Okebe et al78 in 
Gambia, Winskill et al79 in Tanzania, and Ntonifor and 
Veyufambom80 in Cameroon. The significant reduction in 
malaria infection among those children who slept under 
the mosquito net could be due to the protective capacity of 
the mosquito bed net. The mosquito bed net has been 
demonstrated to be highly effective if it is properly 
utilized.81 In contrast, the report of Wotodjo et al82 in 
Senegal showed no association between mosquito bed 

https://doi.org/10.2147/IDR.S312519                                                                                                                                                                                                                                   

DovePress                                                                                                                                                      

Infection and Drug Resistance 2021:14 3228

Awosolu et al                                                                                                                                                        Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


net and malaria infection. The lack of association observed 
might be due to improper use of mosquito net. It could 
also be attributed to exposure to mosquito bite during 
the day when mosquito net was not in use. Alternative 
preventive measures such as repellents should be encour-
aged when children engage in any outdoor activities. At 
the same time, the indoor residual spray should be applied 
when playing indoors or watching television before finally 
going to sleep.

Finally, the present study demonstrates that shorter 
distance from home to hospital significantly reduced 
malaria disease among children. Similar findings have 
been documented in previous studies.83,84 They found 
that shorter distance from home to health facility is sig-
nificantly associated with early diagnosis and treatment of 
malaria disease. This could be because residents feel more 
comfortable going to nearby health facilities for diagnosis 
and treatment, unlike longer distance, which could be 
exhausting and discouraging, thereby delaying visit and 
access to health facilities. Therefore, health facilities 
should be cited and be accessible within a reasonable 
distance from residents. It should as well have a good 
road network for better access to health facilities and as 
such better malaria diagnosis and treatment.

Limitations
This study was hospital-based and may not represent the 
general population. Additionally, the study did not include 
mosquito vector surveillance on identification, diversity 
and abundance. Thus, no confirmation regarding the pre-
sence of Plasmodium infection in mosquito vector. 
Notwithstanding, the findings in this study provided reli-
able and relevant epidemiological information upon which 
malaria control and management strategy can be based in 
endemic countries.

Conclusion
In conclusion, the findings of this study have shown that 
malaria continues to be a major public health problem, 
particularly among children of five years and below. Major 
contributing risk factors that intricately increase the odds 
of malaria infection among the population include being 
age ≤5 years, being male, no maternal formal education, 
low income, source of household water supply, having 
stagnant water around home. Some protective factors 
include ownership and sleeping under mosquito bed net, 
and having a distance of ≤1km from home to the nearest 
health facility. Appropriate malaria control measures and 

intervention should be put in place to mitigate the menace. 
These could include educating parents on malaria preven-
tion and control strategies, additional distribution of insec-
ticide mosquito bed net coupled with indoor residual spray 
and mosquito repellents, establishing a larvae source man-
agement program and encouraging all household in the 
communities to participate, and citing health facilities 
within the community where it can easily be accessed. 
Moreover, chemopreventive treatment for children and 
vaccination is highly essential. These measures, if properly 
applied, can engender a malaria-free community and world 
at large.
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