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Abstract 

Malaria is one of the most common infectious diseases and a great public health problem worldwide. It 
is one of the world’s deadliest diseases affecting people particularly in tropical and subtropical regions 
of the world, especially in sub-Saharan Africa and Southeast Asia. This study was conducted to 
determine the prevalence of malarial parasite among children attending General Hospital Kawo, 
Kaduna State. A total of 250 blood sample were collected from children at random for malarial parasite 
infection using Rapid diagnostic test and microscopy. The result showed a prevalence of 77.6% using 
method of microscopy and 56.0% RDT. It was found that those between ages of 8-10 had the highest 
prevalence of 44.1%. Based on gender, male had the highest prevalence of 56.6%.The high prevalence 
of malaria infection recorded in this study may be attributed to the fact that the favourable 
environmental conditions enhance mosquito breeding and survival. More effort, proper environmental 
sanitations, legal dumping of waste are needed in the control of malaria in and within the study area, 
the parents also need enlightenment in the importance of early malaria diagnosis and control. Result 
from this study also indicates that the blood smear microscopy seems to be better than Rapid Diagnostic 
Test (RDT) for malaria diagnosis. 
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INTRODUCTION 
Malaria is one of the most common infectious diseases worldwide and the most important 
parasitic infection in humans (Zekar and Sharman, 2021), causing an average of 189 – 327 
million cases yearly and 610,000 – 1,212,000 deaths annually (World Health Organization, 
2008). The majority of malaria deaths occur in children and pregnant women (Das, 2015). 
Malaria is prevalent and is found in most tropical regions, particularly in the sub-Saharan 
Africa (WHO, 2021). Ninety percent of malaria cases and deaths occur in sub-Saharan Africa, 
with infants under 5 years, the immunocompromised and pregnant women at a higher risk of 
a frequent and severe infection (Gontie, 2020).  
 
Malaria is caused by a protozoan parasite of the genus Plasmodium (Sato, 2021). Five different 
Plasmodium species can infect humans, P. falciparum, P. vivax, P. ovale, P. malariae, and P. 
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knowlesi. The female Anopheles mosquito transmits the parasite (Sato, 2021) during a blood 
meal. In recent years, cases of P. knowlesi with zoonotic characteristics had been reported   
(WHO, 2021). These cases have been mainly reported in South East Asia, with several deaths 
(Chin et al., 2021).  

About 40% of the world’s population is at risk of malaria infection, in some of the poorest 
regions of the world thus (WHO, 2019), diagnosis and treatment   difficult due to inadequate 
resources. Malaria in these regions is also becoming more challenging to treat due to the 
development of drug resistance, with innovative treatments being costly as well as increased 
side effects (Burrows et al., 2013). As drug resistance has developed, treatments are being 
altered; the new artemisinin based drugs are frequently used and relied upon. Artemisinin-
based combination therapies (ACTs) such as artemether-lumefantrine have now been 
considered as the most effective medicines for treatment by the WHO, (2017, 2023).  
 
According to the latest World malaria report, there were 247 million cases of malaria in 2021 
where COVID- related disruptions led to an estimated 13 million more malaria cases with 
63,000 more deaths compared to 245 million cases reported in 2020 (WHO, 2023). According 
to the WHO African Region continues to carry a disproportionately high share of the global 
malaria burden. For instance, in 2021 the Region was home to about 95% of all malaria cases 
and 96% of deaths. Children under 5 years of age accounted for about 80% of all malaria 
deaths in the Region. Furthermore, four African countries accounted for just over half of all 
malaria deaths worldwide: Nigeria (31.3%), the Democratic Republic of the Congo (12.6%), 
United Republic of Tanzania (4.1%) and Niger (3.9%) (WHO, 2023). In endemic areas, malaria 
accounts for 25–35% of all outpatients’ visits, 20–45% of hospital admissions and 15–35% of 
hospital deaths (Chagaset al., 2020). The clinical spectrum of paediatrics P. falciparum infection 
ranges from asymptomatic parasite carriage to a febrile disease that may develop into severe, 
life-threatening illness (Leski et al., 2020). Mortality from malaria is associated largely with the 
parasite’s ability to induce severe complications, presenting as severe anemia, cerebral 
malaria and metabolic acidosis, manifesting clinically as respiratory distress. Other severe 
malaria manifestations at enrolment include multiple or prolonged convulsions, 
hyperlactatemia, hyperparasitaemia, hypoglycemia, hyperpyrexia and intravascular 
hemolysis (Kimura et al., 2018). 
 
In many malaria-endemic countries, erratic power supply hinders malaria diagnosis and its 
identification to species level in the vulnerable groups especially children. More so in 
situations where urgent diagnosis supersedes species identification. Rapid Diagnostic Tests 
(RDT) continue to crop up as promising alternatives in such situations. 
 
 For efficient malaria control, early diagnosis in sick patients is required for prompt treatment 
to everyone and therefore, adequate diagnosis tests are needed at the health care facilities. 
This would go a long way in reducing mortality rate caused by malaria parasite in children. 
 
MATERIALS AND METHODS 
 
Study area 
The study was conducted at General Hospital Kawo Kaduna State. The study involving rapid 
malaria diagnostic test and microscopy was carried out in the Microbiology laboratory of 
Kaduna state university. 
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Study Population 
The study population consisted of children aged 0 months to 10 years who presented with 
fever at the out-patient and the emergency room of General hospital Kawo in Kaduna 
metropolis, Kaduna State, Nigeria.   
 
Inclusion criteria; Children whose axillary temperature was > 37.4ºC or with history of fever 
in the last 48 hours, children (≤10 years) whose parents or caregivers gave consent.  
Exclusion Criteria; Excluded from the study were children above 10years and those who had 
earlier received treatment with a full course of artemisinin combination therapy (ACT) before 
approaching the hospital or on malaria prophylaxis prior to the onset of malaria symptoms. 
The sample size was determined using the prevalence rate of Dawaki et al., (2016). A standard 
epidemiological formula (Fisher's formula for cross-section description study) was used to 
calculate the sample size. Therefore, 250 samples were used for the study. 
N = Z2pq/ d2 
Where N = sample size 
Z = Standard normal distribution at 90% confidence level = 1.96 
Therefore Z2= 1.963= 3.8416 
p = Prevalence rate of 60.6% = 0.606 
q = 1-p, therefore q = 1-0.606 = 0.394 
d = maximum value of probability (allowable error taken as 5%) = 5/100 = 0.05 
Therefore d2 = 0.052 = 0.0025 
N = 250 Therefore the maximum sample size for this study was 250 
 
Procedure 
Two milliliters of blood were collected from each child and put in an ethylene diamine tetra-
acetic acid (EDTA) bottle, maintaining aseptic and universal safety precautions all through. 
Each EDTA bottle was appropriately labeled. The blood collected was subjected to RDT for 
malaria following manufacturer’s instructions within 24 hours of collection (Dawaki et al., 
2016).  
 
For the microscopy, thick and thin film smear method was used. For the thick film, a clean 
grease-free slide was used, then drop of blood sample was applied on the slide, on the middle 
making it a bit thick, it was allowed for about 5 minutes and then stained with Giemsa stain 
and viewed under the microscope, then the result was recorded. For the thin film, a drop of 
blood was applied on the slide, another slide was used to spread the blood sample carefully 
and then it was allowed to dry for about 5 minutes before staining it with Giemsa stain and 
after drying it was viewed under microscope and the result was recorded  (Dawaki et al., 
2016). 

Statistical Analysis 
The presents of malaria was expressed as positive and absence was expressed as negative 
results in form of percentage.Chi square test was used to test for significant association and  
P-value ≤0.05 will be considered statistically significant. 
 
Ethical Approval 
Ethical approval for the study was obtained from General Hospital Kawo Kaduna State 
based on the consent of the laboratory Head of department. 
 
 
 



Detection Of Malaria Parasite Infection Among Children Attending General Hospital Kawo, Kaduna State, 

Nigeria.   

 

Umar F. J. et al., DUJOPAS 9 (2b): 276-282, 2023                                                                                       279 

 

RESULTS AND DISCUSSION 
 
Results 
Table 1 showed the distribution of malaria parasite among children attending General 
Hospital Kawo Kaduna State using two methods. A total number of 250 samples were 
collected, 167(66.8%) samples were positive for malaria while 83(33.2%) samples were 
negative for malaria. Method of microscopy had revealed more positive result 97(77.6%) while 
using RDT kit had revealed 70(56.0%) positive result. 
 
Table 1: Distribution of malaria parasite among children attending General Hospital 
Kawo Kaduna State. 

Method Sample Positive % Negative % 

Microscopy 125 97 77.6 28 22.4 

RDT 125 70 56.0 55 44.0 

Total 250 167    

 
Table 2 presents the distribution of malaria parasite among male and female patients. The 
study involved Two hundred and fifty (250) individual patients, 147(58.8%) male patients and 
103(41.2) female patients. The overall 74(50.4%) male patients were found to be positive for 
malaria with prevalence rate of 56.6% while 93 (67.6) female patients were positive for malaria 
with prevalence rate of 44.2%. 
  
Table 2: Distribution of malaria parasite among children in relation to Gender (n=250) 

Gender Total sample% Malaria positive 
(% incidence) 

% prevalence 

Male 147(58.8) 74(50.4) 56.6 
Female 103(41.2) 93(67.6) 44.2 
Total 250(100) 167 100 

 
Table 3 showed the distribution of malaria parasite among the age groups. The highest 
prevalence of 80(86.9%), was observed among the age of 8-10 followed by age group 4-7 with 
prevalence of 55(54.0%), while the least prevalence of 32(50.2%) was observed with age 0-3.  
 
Table 3: Distribution of malaria parasite among children in relation to age  

Age group 
 (year) 

Total sample (%) Malaria positive  
(% incidence) 

% Prevalence 

0-3 56(22.4) 32(50.2) 21.5 
4-7 102(40.8) 55(54.0) 34.4 
8-10 92(36.8) 80(83.7) 44.1 
Total 250(100) 167 100 

 
Discussion 
This study recorded a high prevalence of malaria (77.6%) among the children attending 
General Hospital Kawo in Kaduna State. This high prevalence is in agreement with the finding 
of Dawaki et al., (2016) who reported the prevalence of (60.6%). This result was found to be 
higher than the 43.1% prevalence recorded by Wogu et al., (2017) in University of Port 
Harcourt Teaching Hospital. The difference in prevalence of malaria parasite between 
microscopy (77.6%) and RDT (56.0%) could be because blood slide microscopy makes it 
possible to count the number of all the parasites whereas RDT target histidine rich protein-2 
which is specific for the detection of plasmodium falciparum. The higher prevalence recorded 
here (77.6%) may be explained by the facts that there is a lot of natural vegetation and stagnant 



Detection Of Malaria Parasite Infection Among Children Attending General Hospital Kawo, Kaduna State, 

Nigeria.   

 

Umar F. J. et al., DUJOPAS 9 (2b): 276-282, 2023                                                                                       280 

 

water around the places the children live which create favourable breeding sites for 
Anopheles species and most of the children belong to the low socio-economic status and 
therefore cannot afford using insecticide, sleeping under treated bed nets, installing nets on 
doors and windows.  
 
In this study, the overall infection was higher among female (90.21%) than male (50.34%), this 
suggest that the females may be more prone to the disease and intensity of exposures to the 
mosquito vector responsible for the transmission of malaria parasite than male.  
 
The higher prevalence of malaria in children, observed for the current study also agrees with 
the report of WHO, (2023) who also reported higher infection rate among children. Although 
our finding is slightly contrary where the prevalence was observed to be higher in children 8-
10 years unlike 0-5 reported by WHO, (2023).  The World Health Organization has 
emphasized the fact that children between the age of 5 years and below are the 
most vulnerable group of people, particularly in Africa. This had been attributed to the 
gradual loss of maternal immunity, coupled with a low level of acquired immunity among 
children compared to adults. Thus, as age and exposure increase, malaria infection decreases 
except among the elderly and the immunocompromised (Awosolu et al., 2021). 
 
The high prevalence of malaria infection among children could be attributed to relatively less 
develop immune system.  
 
CONCLUSION 
There is a prevalence of asymptomatic malaria in this community as reflected by the high 
malaria parasitemia among the children. Malaria is still a public health concern in the World 
and its endemicity in Nigeria is established by various studies. The result of the study revealed 
a high prevalence (77.6%) of malaria among children attending General Hospital Kawo 
Kaduna State, which predicts the endemicity of the infection in the area. Environmental 
factors help breeding of the mosquito vectors as observed in the area. There is need for prompt 
diagnosis and early treatment which will significantly reduce the disease transmission and 
prevent death among children. Baseline information from this study will aid in planning and 
implementation of malaria control programs in the area and state at large by government, 
their agencies and individuals. Rapid Diagnostic Technic’s with no doubt continue to be 
promising in the diagnosis of malaria infection especially where erratic power supply 
continues to be encountered even in major cities like Kaduna. 
 
Malaria prevalence among children age 0-10 years in this study area may have been 
underestimated since the study was a hospital-based study and not a community-based 
study. Our sample size was also not large enough to avoid sampling error. The lack of 
investigation of the malaria parasite species as well as vector surveillance in our study makes 
it difficult to validate the malaria species responsible for malaria infection in our study area.  
 
 
 
 
 
 
 
 
 

https://www.sciencedirect.com/topics/social-sciences/disadvantaged-group
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/maternal-immunity
https://www.sciencedirect.com/topics/immunology-and-microbiology/adaptive-immune-system
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