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 Abstract

Malaria is a major cause of poverty in developing nations, partic-
ularly in tropical regions. This study sought to ascertain the present 
prevalence of malaria among primary school children in Lafia Local 
Government Area (LGA), Nasarawa State, Nigeria. A total of 204 ve-
nous blood samples were collected from consenting primary school 
children. The blood samples were analyzed parasitologically by thin 
and thick blood films as well as Rapid Diagnostic Test (RDT) meth-
ods. Of the 204 school children examined, 75.9% were found posi-
tive for Plasmodium infection. The prevalence of Plasmodium in-
fection in relation to sexes of the pupils from Agyaragu (peri-urban 
settlement) and Lafia (urban settlement) schools showed no sig-
nificant difference (P=0.688). Generally, children aged 15-17 years 
old were significantly (P<0.0001) more infected with Plasmodium 
parasites in this study. The RDT showed more positive cases than 
microscopy test of blood samples obtained from primary school 
children. The PCV values between infected and uninfected school 
children in each school showed no significant difference (Agyaragu: 
P=0.8503; Lafia: P=0.2038). In conclusion, the RDT is a complemen-
tary technique to microscopy, most especially in areas that may be 
lacking a trained microscopist. The parents of the pupils should en-
sure that they key into the practice of integrated control strategies 
such as the use of insecticide treated bed netsso as to drastically 
lower malaria prevalence among these young population in the re-
search area.

Keywords: Primary school children; Malaria; Plasmodium; Mi-
croscopy; Rapid diagnostic test; Peri-urban and Urban settlements 
in Lafia LGA

Introduction

Malaria is a disease caused by parasitic protozoa that belong 
to the genus Plasmodium [1]. Several species of Plasmodium 
are known to exist and cause malaria in humans. They include 
Plasmodium malariae, P.vivax, P.falciparum and P.ovale [2].

According to Dawaki et al. [3], 3.2 billion people worldwide 
are at risk of contracting malaria, with Nigeria responsible for 
11.0% of maternal deaths and 30% of child deaths, particularly 
among children under the age of five [4].

Children under the age of five are particularly vulnerable to 
contracting malaria since they have not yet built up an immu-

nity to the illness [5]. Children who survive malaria may experi-
ence long-term effects from the infection. Frequent episodes 
of fever and illness impair growth by decreasing appetite, lim-
iting playtime, social interactions, and educational opportuni-
ties. Malaria is known to cause a significant part of child deaths, 
which are more common in households with lower incomes [5].

Despite the fact that previous studies have shown that ma-
laria is highly prevalent throughout Nigeria [6-9], there is still a 
dearth of information on the prevalence of the disease in some 
regions of the nation, particularly among school children in La-
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fia LGA, Nasarawa State, Nigeria. Since it is simple to evaluate 
youngsters, this study will offer thorough information on the 
general malaria status in the host community and open up a 
way to successfully apply control measures.

Materials and Methods

Study Area

The study was carried out in selected primary and second-
ary schools in Lafia (urban settlement) and Agyaragu town 
(peri-urban settlement) of Lafia LGA, Nasarawa State in North 
central Nigeria. Lafia is located on latitude 8.4975911, longi-
tude 8.5197792 and easting 447145.612, while Agyaragu is lo-
cated on latitude 8.4038486, longitude 8.555316 and easting 
451045.145. 

Ethical Consideration

The study protocol was approved by the Ethical Committees 
of PHC Department of the Nasarawa State Primary Healthcare 
Development Agency (NAPHDA), Lafia Local Government Coun-
cilon 19th July, 2019 as well as from Lafia Local Government Ed-
ucation Authority, Lafia Central (Ref. No.: LGEA/EDU/PER/Vol. 
VIII). There after, the study was carried out.

Sample Collection

Two hundred and four (204) venous blood samples were col-
lected from consenting primary school children from schools in 
Lafia and Agyaragu by a trained medical laboratory scientist.

Two certified medical laboratory technicians took 2ml of 
venous blood from each of the kids using a sterile syringe and 
needle [10]. The blood was put into EDTA (ethylenediaminetet-
raacetic acid) vials with pre-printed labels and maintained in an 
ice box.

Processing of Blood Sample

The blood samples were delivered to the Department of Zo-
ology laboratory in ice pack containers for parasitological analy-
sis [10]. Cheesbrough [11] methods were used to determine 
the Packed Cell Volume (PCV). Determination of parasites was 
according to parasitological method and Rapid Diagnostic Test 
[12,13].

Data Analysis

Data obtained were analyzed using R Console software (Ver-
sion 3.2.2). Pearson’s Chi-square test was used to compare the 
proportion of the prevalence of malaria parasites amongst the 
primary school children in relation to sex, age, as well as com-
pared between RDT and microscopy examinations. Statistical 
significance was achieved if P<0.05.

Results

A total of 204 primary school children were screened for Plas-
modium parasite infection. Of this number, 155(75.9%) were 
found positive (Table 1). Of this population, Plasmodium infec-
tion was more prevalent in pupils schooling in primary school in 
Lafia (80.0%). Nevertheless, there was no significant difference 
(χ2=0.16129, df=1, P=0.688) in the prevalence of Plasmodium 
infection between primary school children in Agyaragu and La-
fia, Lafia LGA, Nasarawa State.

The female children (78.0%) were more infected by Plasmo-
dium parasites than their male (74.6%) counter parts (Table 1). 
However, there was no significant difference (χ2=0.22957, df=1, 

P=0.6318) in the prevalence of Plasmodium infection in prima-
ry school children in Agyaragu and Lafia, Lafia LGA, Nasarawa 
State in relation to sex.

Table 1: Prevalence of Plasmodium Parasite Infection in Primary 
Schools in Agyaragu and Lafia, Lafia LGA, Nasarawa State in Relation 
to Sex.

Location
No. 

Examined
Female Male Total (%)

No. 
Examined

No. 
Infected 

(%)

No. 
Exam-
ined

No. 
Infected 

(%)

Agyaragu 104 42 29(69.0) 62 46(74.2) 75(72.1)

Lafia 100 40 35(87.5) 60 45(75.0) 80(80.0)

Total 204 82 64(78.0) 122 91(74.6) 155(75.9)

Generally, children aged between 15-17 years old (91.0%) 
were more parasitized by Plasmodium infection followed by 
those between ages 9-11 years old (86.9%) in Lafia, while the 
least infected age group was 9-11 years old pupils (60.0%) in 
Agyaragu (Table 2). There was a very high significant difference 
(χ2=68.687, df=3, P<0.0001) in the prevalence of Plasmodium 
parasite infection in primary schools in Agyaragu and Lafia, Lafia 
LGA, Nasarawa State in relation to age groups.

Table 2: Prevalence of Plasmodium Parasite Infection in Primary 
Schools in Agyaragu and Lafia, Lafia LGA, Nasarawa State in Relation 
to Age Groups.

Age Groups Agyaragu Lafia

No. 
Examined

No. Infected 
(%)

No. 
Examined

No.
 Infected (%)

5-8 89 66(74.2) 24 20(83.3)

9-11 15 9(60.0) 23 20(86.9)

12-14 - - 42 30(71.4)

15-17 - - 11 10(91.0)

104 75(72.1) 100 80(80.0)

The Rapid Diagnostic Test (RDT) (63.7%) showed more posi-
tive cases against the microscopy (48.5%) of blood samples ob-
tained from primary school children in Lafia and Agyaragu (Table 
3). However, there was no significant difference (χ2=0.023574, 
df=1, P=0.878) in the detection of Plasmodium parasites be-
tween microscopy and RDT techniques.
Table 3: Detection of Plasmodium Parasite using Microscopy and RDT.

Location Microscopy RDT

No. Examined
No. Infected 

(%)
No. Examined No. Infected (%)

Agyaragu 104 55(52.9) 104 75(72.1)

Lafia 100 62(62.0) 100 79(79.0)

Total 204 99(48.5) 204 130(63.7)

The children within 5-8 years in Agyaragu school of both 
those that were infected and uninfected did not show clear dif-
ference in their average PCV level unlike those in 9-11 years age 
range in which there was a distinct difference between infected 
and uninfected pupils as shown in (Figure 1). Although the com-
parison of their PCV status with the normal values showed no 
significant difference (χ2=0.035619, df=1, P=0.8503).

As shown in Figure 2, PCV values of school children in pri-
mary school in Lafia were not significantly different between 
age groups for both infected and uninfected (χ2=4.5973, df=3, 
P=0.2038).
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Figure 1: PCV values of infected and uninfected pupils of primary 
school in agyaragu.

Figure 2: PCV values of infected and uninfected pupils of primary 
school in lafia.

Discussion

Numerous reports have indicated that malaria is endemic 
in many regions of Nigeria [14-16]. The current study has also 
demonstrated that the diseases are very endemic in the two 
study area’s, with extremely high incidence among the primary 
school students evaluated.

A very high prevalence of 75.9% was observed among the 
children examined in this study. The observation is in agree-
ment with reported prevalence in Anambra schools [17] and 
Naset al. [18] in Kano. However, it was not in agreement with 
the lower prevalence reported by Jombo et al. [19] in Makurdi, 
Ukaga et al. [20] in Imo state, Nigeria and Olorunniyi et al. [21] 
in Ekiti State. In Ethiopia, Abossie et al. [5] reported high preva-
lence in children while Kuadzi et al. (22) in Ghana reported low 
prevalence. More primary school children in Lafia were infected 
than their counter part in Agyaragu with 80.0% and 75.0% infec-
tion respectively.

The degree of parental awareness and care for the young 
children in terms of knowledge of early indicators and treat-
ment of illness may be the cause of this variation. The rural set-
ting of the schools may be a contributing factor to the reported 
high prevalence of infection among school children. The reports 
by Habyarimana and Ramroop [23], which described the con-
nection between malaria and rural area’s, were incorporated 
into this.

Despite the fact that male and female students from Ag-
yaragu and Lafia primary schools had variable degrees of Plas-
modium infection, it does seem from this study that sex is not 
a significant role in Plasmodium parasite infection in the study 
group and study sites. In their research in Nigeria's Anambra 
state, Nwuorgu and Orajaka [24] found no difference in the 
prevalence of malaria infection in relation to sex. A study con-
ducted in Maiduguri by Elechi et al. [25] also found no evidence 
of sex-related difference in malaria infection.

Furthermore, Mbanugo and Ejim [26] found no association 
between patient sex and high prevalence of infection in their 
research. The study's participants ranged in age from 5 to 15 
years old. Table 2 shows that there was a definite correlation 
between infection burdens and children's ages in this study. Ad-
ditionally, it was shown that the age groups of 9 to 11 years in 
primary school and 15 to 17 years experienced greater infec-
tion rates. This indicates that in these research sites, children in 
these age groups were more susceptible to Plasmodium infec-
tion. Ukaga et al. [20] in Imo state in a study of malaria mor-
bidity and mortality in hospitals similarly noted high infection 
rates in these age categories. According to their findings, chil-
dren aged 6 to 15 had the third-highest risk of malaria infection 
(23.9%), trailing only children under five years old (70.1%) and 
pregnant women (35.1%).

In a separate study, Tidi et al. [27] found that children be-
tween the ages of 3 and 5 were most likely to contract malaria, 
according to their analysis of the disease's mortality and mor-
bidity among nomadic Fulani children. This study's observation 
about age and Plasmodium parasite infection is therefore con-
sistent with Ukagaet al. [20] and Tidi et al [27]. 

The Rapid Diagnostic Test (RDT) [28] and the Microscopy ap-
proach [11] were the two diagnostic techniques utilized in the 
study to identify infections in school children. In this investiga-
tion, the RDT yielded a greater number of positive results than 
the microscope method. Hussein et al. [29] on the other hand 
found that microscopy revealed greater infection detectability 
over RDT. Although microscopy is the gold standard for studying 
malaria, the results of this study clearly demonstrate that RDT 
may complement microscopy [30].

Conclusion

This study shows that there is still more work to be done in 
the fight to eradicate malaria at these study sites. This study 
found a significant frequency of malaria infection. To dramati-
cally lower malaria prevalence in these populations, it is vital 
to find novel and integrated control strategies. There was no 
connection between the children's sex and the increased preva-
lence of infection. However, the prevalence of Plasmodium in-
fection in relation to age showed a very high significant differ-
ence.

More positive malaria findings were obtained using the RDT 
method. This underscores RDT as a complementary tool for ma-
laria screening, most especially in areas that may be lacking a 
trained microscopist. Parental and educational efforts to teach 
children how to protect themselves from mosquito bites and 
diseases spread by mosquitoes need to be stepped up. Addi-
tionally, in order to promote public health, community leaders 
should implement source reduction strategies and other ma-
laria intervention strategies in coordination with the current 
administration.
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