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Abstract 
Malaria remains a significant health challenge in 

Nigeria and millions of people are still at risk of 

contracting the parasite. This research determined the 

seasonal variation and intensity of malaria infection in 

patients attending the public health institutions in 

Nasarawa State with respect to the seasonal variation, 

intensity, sensitivity and specificity of infection. A total 

of 1200 blood samples were collected through venous 

puncture from consenting patients attending the 

hospitals and analyzed using two malaria diagnosis 

methods that is, Giemsa stained blood film microscopy 

and Rapid Diagnostic Tests (RDTs). Microscopy had 

62.5% while RDTs had 59.7% positive malaria cases. 

With respect to the seasonal variation, infection was 

high during the early rainy season and late rainy season 

(69.1%), and moderate during early dry and late dry 

Hummingbird Publications  

Journal of Health, Wellness & Safety Research 
www.hummingbirdjournals.com 

HP 
JHWSR2025 

© February, 

    2025 

Vol. 7 No. 3 

Keywords: 

Malaria, Infection, 

Microscopy, 

Parasitemia, 

Patients, 

Nasarawa. 

mailto:fatimahasheadzi@nsuk.edu.ng
https://doi.org/10.70382/hujhwsr.v7i3.014


 
 

Page 138  JHWSR Vol. 7 (3) FEBRUARY, 2025 E-ISSN 3027-1363 P-ISSN 3027-2653 

 

Journal of Health, Wellness and Safety Research JAHWSR2025 [E-ISSN 3027-1363 P-ISSN 3027-2653] Vol. 7 

season with a prevalence rate of 30.9% (p<0.05). RDTs 

had 97% sensitivity and 90% specificity and predictive 

values of 96.6% (positive) and 93.6% (negative). The 

intensity of the parasitic infection was determined and 

parasites load ranges from ≤ 200 parasites per 

microlitre of blood to >1500 per microlitre of blood with 

a mean of 21.4/µl of blood. Females had higher 

occurrence of malaria leading to a higher level of 

parasitemia while males had a higher parasite density 

of >1500. Patients were examined to determine the level 

of parasites level among malaria positive patients. 

There were 344/750 (45.9%), 232 (30.9%) and 174 

(23.2%) patients with low, moderate, and high 

parasitemia, respectively. This study highlights the 

significant seasonal variation in malaria prevalence, 

with an overall infection rate of 62%. The findings 

suggest that malaria transmission intensifies during 

specific periods, likely influenced by climatic factors 

such as rainfall and temperature. These seasonal 

fluctuations emphasize the need for targeted 

intervention strategies, including intensified vector 

control and public health campaigns during peak 

transmission seasons. 

 

Introduction 
Malaria remains one of the most significant parasitic diseases affecting humans, 

particularly in tropical and subtropical regions, due to its widespread prevalence 

and high mortality rate. As a leading tropical disease, it infects an estimated 500 

million people each year and is responsible for approximately 1.5 to 2.7 million 

deaths annually, making it a critical global health concern (World Health 

Organization [WHO], 2021).  

Malaria remains a major public health concern in Sub-Saharan Africa, where it 

is endemic in approximately 32 countries, accounting for nearly 93% of global 

malaria deaths. Nigeria bears one of the highest burdens of the disease, leading 

among the four African nations responsible for half of malaria-related mortality 

worldwide, with 31.9% of the total deaths. This underscores the urgent need for 
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sustained intervention and control efforts to reduce its devastating impact 

(WHO, 2022). Malaria transmission varies across regions, with year-round 

transmission in the south and a shorter season of three months or less in the 

north. Plasmodium falciparum remains the dominant malaria parasite (WHO, 

2021). Approximately 76% of the population resides in high-transmission areas, 

while the remaining 24% live in regions with lower transmission rates, 

highlighting the uneven distribution of malaria risk (WHO 2020). The 

transmission season can last all year round in the south and is about 3 months 

or less in the northern part of the country (WHO 2019). 

According to the 2020 World Malaria Report, Nigeria had the highest number 

of global malaria cases (27 % of global malaria cases) in 2019 and accounted for 

the highest number of deaths (23% of global malaria deaths) (President’s 

Malaria Initiative [PMI], 2020). Laboratory diagnostic methods have become 

essential, as clinical signs and symptoms alone are not sufficient for health 

workers to accurately identify malaria cases (WHO, 2011). Malaria in humans is 

caused by six Plasmodium species: Plasmodium falciparum, Plasmodium vivax, 

Plasmodium malariae, Plasmodium ovalecurtisi, P. ovalewallikeri and 

Plasmodium knowlesi which, although zoonotic, is an important pathogen in 

humans in several regions of Nigeria (WHO, 2017).  

 

Statement of the Problem 

The Global Malaria Control Strategy emphasizes the importance of prompt and 

accurate disease diagnosis as a cornerstone of effective malaria management 

(WHO, 1993; 2020). However, inaccurate diagnosis continues to pose a 

significant challenge to malaria control efforts. This issue arises from various 

factors, including the reliance on non-specific symptomatic diagnosis, limited 

healthcare resources, and the widespread practice of self-treatment for 

suspected malaria cases (WHO, 2000; Tizzifa et al., 2018; Orok et al., 2021). 

The World Health Organization recommends that all malaria cases be 

confirmed through parasite-based, quality-assured diagnostics before initiating 

treatment (WHO, 2011; Lalremuata et al., 2017). However, in Nigeria, and 

particularly in Nasarawa State, limited studies have been conducted to assess 

the molecular diversity of Plasmodium species in routine clinical malaria 

diagnosis. This study aims to fill that gap by providing molecular insights into 

the seasonal variation, intensity and sensitivity and specificity of malaria 
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infections in the region, which may enhance diagnostic accuracy and inform 

better malaria management strategies. 

 

Materials and Methods 

Study Area 

Nasarawa State is located in North-Central Nigeria, positioned between 

longitude 7° and 9° 37’ East of the Greenwich Meridian and latitude 7° 45’ and 

9° 25’ North of the equator. It shares boundaries with Plateau State to the east, 

Kaduna State to the north, Benue and Taraba States to the south, and Kogi State 

and the Federal Capital Territory (FCT) to the west. 

The state falls under the Köppen climatic classification, characterized by a 

tropical rainy climate with a distinct dry season during winter. The rainy season 

lasts approximately seven months (April to October), with an annual rainfall 

ranging between 1,200mm and 2,000mm. Humidity levels are generally high 

during the wet season, reaching about 95% in some areas, but drop to 

approximately 55% during the dry season. Sunshine hours peak between 

January and April, gradually decreasing from May to October due to increased 

cloud cover. 

Covering a total land area of 27,117 km² (10,470 sq mi), Nasarawa State had a 

population of 1,863,275 according to the 2006 national census, with a population 

density of 75/km² (190/sq mi) (Akwa et al., 2007). 

 

Study Population and Sampling 

The study was conducted in Three Local Government Areas of Nasarawa State, 

that is made up of 13 (thirteen) Local Government Areas and three (3) National 

Senatorial Districts (South, North and West). A Local Government Area was 

picked from each of the three Senatorial Districts. This includes Doma from the 

South, Nassarawa-Eggon from the North and Kokona Local Government from 

the West Senatorial District of Nasarawa State, Nigeria.  

The study population consists of one thousand two hundred (1200) consenting 

patients attending the public health institutions of these local Government 

Areas. The samples were randomly selected from both sexes from September 

2022 through September 2023 on weekdays (Mondays to Fridays) from 8am to 

11am. Two types of analysis were carried out; Microscopy and the Rapid 

Diagnostic Tests (RDTs)  
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Diagnostic Methods 

Three diagnostic techniques were employed in this study: 

1. Microscopy (Gold Standard) 

2. Rapid Diagnostic Tests (RDTs) 

3. Molecular Analysis (PCR – Yet to be performed) 

 

Since the molecular analysis is pending, microscopy served as the gold standard 

for diagnosis, using thin and thick film preparations as described by 

Cheesbrough (2017). A sample was recorded as positive if the asexual form of 

Plasmodium species was detected. 

 

Microscopy for Malaria Diagnosis 

Thin Film Preparation: A small drop of blood was placed at the center of a glass 

slide and spread using a cover slide to 10mm² (Cheesbrough, 2017). The slides 

were air-dried, stained with 5% Giemsa solution for 20 minutes, rinsed with tap 

water, and air-dried before microscopic examination at 100x oil immersion 

objective lens. 

Thick Film Preparation: A small drop of blood was placed at the center of a 

grease-free glass slide and spread in a coil shape (~2 cm diameter). The slides 

were labeled, air-dried horizontally, and protected from dust before staining 

with 5% Giemsa stain for 20 minutes. Microscopic examination was performed 

using a 100x oil immersion objective lens, and results were recorded 

(Cheesbrough, 2017). 

Both thin and thick blood films were examined by expert laboratory scientists 

to ensure accuracy. 

 

Rapid Diagnostic Test (RDTs) for Malaria 

A lateral flow immunochromatographic RDT kit (Bioline™ by Abbott Global 

Point of Care, USA) was used to detect Histidine-rich protein 2 (HRP2) antigen 

of Plasmodium falciparum and lactate dehydrogenase (pLDH) in human blood. 

The procedure followed the manufacturer’s instructions: 

1. The researcher wore new sterile gloves for each patient and labeled the 

test kit. 

2. The fingertip was cleaned with an alcohol pad, and a sterile lancet was 

used for capillary blood collection. 



 
 

Page 142  JHWSR Vol. 7 (3) FEBRUARY, 2025 E-ISSN 3027-1363 P-ISSN 3027-2653 

 

Journal of Health, Wellness and Safety Research JAHWSR2025 [E-ISSN 3027-1363 P-ISSN 3027-2653] Vol. 7 

3. The first drop of blood was wiped off, and 5 µl of blood was collected 

using a micro-pipette. 

4. The blood sample was added to the "S" well of the test cassette, followed 

by 60 µl of assay buffer in the "A" well. 

5. Results were read after 20 minutes: 

a. Positive: Presence of both the control line and either PF or Pan 

test lines. 

b. Negative: Only the control line appeared. 

c. Sensitivity and specificity of the RDT were evaluated according to 

WHO standards and manufacturer guidelines (WHO, 1998; 

Ogunfowokan et al., 2020). 

 

Determination of Sensitivity and Specificity 

Sensitivity  

Sensitivity refers to the ability of a test to correctly identify an individual with a 

condition.  

[Sensitivity =
True Positive

True Positive
+  False Positive] 

This measures the probability of being test positive when disease present 

Specificity 

This is the ability of a test to identify an individual as free of the disease 

correctly.  

[Specificity =  
True Negative

True Negative
+  False Negative] 

This measures the probability of being tested negative when disease is not 

present. 

 

Positive predictive value (PPV) 

This stands for the percentage of patients who have the disease as a matter of 

facts and came out with a positive test. It shows the number of positive tests 

that are true positives. When the number shown by PPV is higher (when it 

narrows 100%), that means the new test is just as good as the gold standard. 

[Positive Predictive Value =  
True Positive

True Positive
+  False Positive] 

 

Equals to probability of testing positive when the patient has the disease  

Negative predictive value (NPV) 
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This stands for the percentage of patients having a negative test who do not 

have the disease. NPV tells us the number of test negatives which are negatives 

truly; and when number is high (should narrow 100), then it recommends that 

the new test is just as good as the gold standard. 

[Negative Predictive Value =  
True Negative

True Negative
+  False Negative] 

 

Equals to probability of having a negative test when patient do not have the 

disease. 

 

Determination of Parasites density in Microscopy Malaria diagnosis 

The parasites density provides information on the severity of infection and on 

the response to treatment. Parasites counts were performed for P. falciparum, 

P. Malariae and P. ovale asexual stage at 100x oil immersion using a tally counter. 

Parasite and white blood cells were counted by clicking on the assigned key as 

parasites or white blood cells were observed (WHO, 2016).    

 

Quantification on thick film using the absolute value method. 

If ≥ 100 parasites in 200 white cells were counted, the count stops and the results 

were recorded as the number of parasites per 200 white cells or if ≤ 99 parasites 

were counted in 500 white cells the count was either stopped or continued and 

the result was recorded as 500 white cells seen and calculated using the absolute 

value method on thick film and the relative value method on thin film. 

[No. of parasite /µl =
Parasite count x Absolute WBC value

No. of WBC counted
] 

 

For example; 

Parasite counted = 210 

Absolute WBC value = 8000/ µl 

No. of WBC counted against parasite = 200 

No. parasites /µl =  
210 x 8000

200
 

No. of parasites / µl = 8400 parasites / µl of blood. 

 

Quantification on thin film using the relative value method 

If ≥ 100 parasites are present in each field of a thick film under the 100x objective, 

the parasites found on the tin film were calculated. All parasitized and non-
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parasitized red blood cells were counted using two tally counters. The count 

was stopped when about 20 fields with about 250 red cells (about 5000red cells) 

have been counted. A typical field at 100x magnification contains 250 red blood 

cells. The actual numbers counted were recorded on a worksheet and the figures 

were used to calculate the total parasite count per µl of blood. The parasite 

density was calculated from using an estimated average red cell count of 5, 000, 

000 / µl and the following formula; 

Infected Red Blood Cell (RBC)/µl

=
Count of infected RBC  x No of RBC/µl

Total RBC counted (infected + non − infected)
 

 

For example, if infected RBC = 82 

Total RBC count = 2,000 

No of RBCs/ µl = 5,000,000 

Infected RBC/ µl = 82 x 
5000000

2000
 = 205, 000 infected RBC 

 

Calculation of result for percentage (%) parasitemia. 

Percentage (%) Parasitaemia =
Parasitized RBC x 100

Total RBC
 

 

For example; infected Red Blood Cell (parasitized) = 45, 

Total RBC count = 2000 

Therefore; 

Percentage (%) parasitaemia = 
45

2000
 x 100 = 2.25% 

Percentage (%) parasitaemia = 2.25%. 

The level of parasitemia was expressed as percentage of erythrocytes infected 

with malarial parasites. Percentage parasitemia was calculated by dividing the 

number of infected RBC by the total number of RBCs indexed and multiplied by 

100. For levels of malarial parasitemia, parasite density was grouped as high 

parasitemia >10%; moderate parasitemia 1–10%, and low parasitemia <1% 

(Centers for Disease Control and Prevention CDCP, 2016). 

 

Sample Size Formulation 

Using the 2021 data of patients that visited Nassarawa-Eggon public health 

institution, a total of 75, 653 patients were tested for malaria of which 59,515 

patients were positive for malaria infections. Assuming that the actual number 
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of patients having malaria infections were not more than 78% for each of the 

public health institution of Doma, Nassarawa-Eggon and Kokona Local 

Government of Nasarawa State, using the formula below; 

A sample size of approximately 400 participants is targeted. 

n = 
𝑍2𝑝(1−𝑝)

𝐸2  

 

Where: 

n = required sample size  

Z = Z-value 95% (Z = 1.96) 

p = estimated prevalence of in the population (0.20) 

E = margin of error 5% (0.05) 

n = 
(1.96)2+0.5+(1−0.5)

(0.05)2  n = 
3.8416+0.25

0.0025
 

n = 
0.9604

0.0025
 

= 384.16 for each Local Government Area  

≈ 400 

 

Therefore the sample size was approximated at 1200 after substituting the 

variables. 

 

Inclusion and Exclusion Criteria 

The entry criteria of this study are based on a clinician's demand for a malaria 

diagnosis in a patient of any occupation, age and sex at the primary and 

secondary Health Istitution of Doma, Nassarawa-eggon and Kokona Local 

Government of Nasarawa State. 

 Patients who treated malaria three weeks before the research were excluded. In 

addition, only a brand of Rapid Diagnostic Test (RDT) kit was used. 

 

Statistical Analysis 

Data obtained was analyzed using Statistical Package for Social Sciences (SPSS 

version 23.0). Pearson’s Chi-square test was used to compare proportions of 

prevalence of malaria infection in relation to age, gender, and occupation of the 

subjects respectively.  Additionally, chi-square test was used to compare 

sensitivity as well as specificity levels between the two diagnostic techniques. 

The p-values < 0.05 were considered statistically significant. 
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Results 

Seasonal Variation of Malaria in the Public Health Institution of 

Nasarawa State 

The seasonal variation of malaria in the different clinical institution indicates 

that there is high prevalence of infection during the early rainy season (April to 

June) and late rainy (July to September) there is low to moderate rate of malaria 

infection during the early dry (October to December) and late dry season 

(January to March). There was a significant difference (p<0.05, df = 13) in the 

prevalence in relation to season (Table 3). 

 

Table 1: Seasonal Variation of Malaria Infection in the different Health 

Institutions 

Month No. Examined (%) No. 
Positive 
(%) 

χ2 df p-
value 

Late Rainy Season 
 

    

September 2022 96 (8.00) 36 (75.0) 16.841 13 0.000 

October 2022 92 (8.33) 56 (60.87)    

November 2022 74 (6.70) 35 (47.30)    

December 2022 61 (5.53) 47 (77.05)    

Late Dry Season 
 

    

January 2023 81 (7.34) 42 (51.85)    

February 2023 67 (6.07) 28 (41.79)    

March 2023 80 (6.66) 24 (75.0)    

Early Rainy Season 
 

    

April 2023 88 (7.97) 52 (59.09)    

May 2023 53 (4.80) 31 (58.49)    

June 2023 108 (9.72) 82 (75.93)    

Late Rainy Season 
 

    

July 2023 94 (8.51) 61 (64.89)    

August 2023 204 (18.48) 186 (91.18)    

September 2023 102 (9.24) 70 (68.63)    

Total  1200 (100) 750 (62.5)    

 

Effects of Malaria Prevalence on Parasitemia levels among infected 

Patients  

Table 2 showed all the patients examined to determine the level of parasites 

level among malaria positive patients. There were 344/750 (45.9%), 232/750 
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(30.9%) and 174/750 (23.2%) patients with low, moderate, and high parasitemia, 

respectively. The age groups 11-20, 21-30 and 31-40 which had the highest 

number of patients was with high level of parasitemia which accounts for 

187/750 (25%), however,  there was no significant difference (P>0.05). A 

relatively high level parasitemia was recorded in males compared to female 

patients and there was a statistically significant difference (P<0.05).  

 

Table 2: Prevalence of Malaria Parasite Density across age and sex of 

infected Patients (n=750) 

Parasite density (No. of parasites/µl of blood) 

Variables ≤200 201-
500 

501-
1000 

1001-
1500 

>1500 Mean parasites/ 
µl 

P-
value 

Sex        

Male 25 49 89 119 62 68.8 0.00 

Female 120 156 29 68 33 81.2  

Age        

0-4 21 12 39 19 13 20.8 0.00 

5-10 18 15 42 16 12 20.6  

11- 20 12 15 37 26 52 28.4  

21-30 17 23 22 24 39 25  

31- 40 23 21 17 34 35 26  

41- 50 25 14 31 11 1 16.4  

51 and 
above 

12 18 14 9 11 12.8  

       

 

Table 3: Effects of Malaria Prevalence on Parasitemia level among 

Infected Patients (n=750) 

Parasitemia level 

Variables <1% 1-10% >10% p-value 

 Positive (%) Positive (%) Positive (%)  

Age groups     

0-4 48 (6.4) 38 (5.1) 18 (2.4) 0.006 

5-10 38 (5.1) 39 (5.2) 26 (3.4)  

11-20 58 (7.7) 33 (4.4) 51 (6.8)  

21-30 72 (9.6) 27 (3.6) 26 (3.4)  

31-40 57 (7.6) 39 (5.2) 34 (4.5)  

41-50 41 (5.4) 31 (4.1) 10 (1.4)  

51 and above 30 (4.0) 26 (3.4) 8 (1.0)  

Sex     

Male 138 (18.4) 128 (17.6) 78 (10.4) 0.028 

Female 206 (27.4) 104 (13.6) 96 (12.6)  
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Fig. 2: The effects of malaria prevale valence on parasitemia level among 

infected Patients based on their age group 

 

 
Fig. 3: The effects of malaria prevalence on parasitemia level among 

infected Patients based on their sexes 
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Sensitivity and specificity of Rapid Diagnostic Tests diagnosing Malaria  

The Rapid Diagnostic Tests results for the 1200 consenting patients were 

compared to giemsa stained microscopy which is the gold standard for malaria 

diagnosis to obtain the parameters for calculating sensitivity, specificity, 

negative and positive predictive values. The RDTs came out with a high positive 

predictive value (94.7%), this means patients will be accurately tested as 

positive for malaria and abstain from unneeded treatments. The high negative 

predictive value (95.6%) shows that RDT is suitable in eliminating malaria. 

With respect to sensitivity, stained blood film microscopy as a standard method 

with 100% sensitivity, rapid diagnostic test had 97% sensitivity and 90% 

specificity and having predictive values of 96.6% (positive) and 93.6% 

(negative).   

 

Table 4: Sensitivity and specificity of Rapid Diagnostic Tests diagnosing 

Malaria  

  Positive     Negative Sensitivity (%) Specificity (%)     NPV (%)     PPV (%) 

750 450 97 90 93.6 96.6 

Key: Positive Predictive Value (PPV) 

        Negative Predictive Value (NPV) 

 

Discussion 

Seasonal variation is among the factors affecting malaria transmission in these 

health institutions  which played a central role in malaria transmission, as 

higher Plasmodium infection rate was observed in the rainy season than in the 

dry season. The discrepancy observed might be due to differences in ecological 

and environmental factors (season, climates and altitude) and community 

awareness of malaria transmission and control. The monthly distribution of 

malaria cases showed that the highest cases were reported in mid-April to 

September, with a peak in August during the transition from the rainy to the 

dry season. This suggests that the rainy season in Nasarawa State creates a 

suitable environment for breeding in Anopheles mosquitoes. This study agrees 

with the earlier work of Nasiru et al., (2024), Simon-Oke et al., (2023), 

Acheampong et al., (2022), Ibrahim et al., (2021), Fassinou et al., (2020), 

Boundenga et al., (2015), Kumar et al., (2014), Oesterholtet et al., (2006), 

Thomson et al., (2005),  Ayanlade et al., (2010) and Samdi et al.,(2012) who stated 

that it is obvious that there is significant relationship between climate and 
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malaria occurrences. This is in contrast with the wet forest areas of Nigeria 

where malaria transmission occurs at high level all year round (FMOH, 1991). 

Though, Enosolease and Awodu (2003) and Coban (2020) reported that malaria 

parasitaemia fluctuates throughout the year without any clear pattern and 

devoid of seasonality in Benin, Southern Nigeria. This study agrees that the 

seasonality of climate greatly influences the seasonality of malaria transmission. 

Microscopy diagnostic technique detecting more malaria parasites than RDTs 

in this study is in accordance with the work of Gosselle and others (2007) who 

conducted a study on Malaria and the effect of malaria parasitemia on albumin 

level among HIV/AIDS patients in Jos Nigeria. However, this prevalence is lower 

than the estimated risk map of 70% to 25% prevalence in some areas in Nigeria 

(Abdulazeez et al., 2017). 

Adepeju (2017), Oladele et al.,(2018), Jemimah et al.,(2019) and Awosolu and 

Agboaja (2021) found a higher percentage of 70.50% and what was observed in 

other parts of Nigeria they all reported prevalence of higher than 70%. Also, the 

prevalence of malaria in febrile patients reported by Nas, et al., (2017) in Kano, 

Northern Nigeria was 84% which is higher than the findings of this study.  

This variation in prevalence of malaria in different places in Nigeria could be 

due to inadequate protection against mosquito bites, insufficient knowledge 

about malaria transmission, negligence of the community members, climatic 

differences or period of study and socio-cultural factors. A malaria prevalence 

rate of 62.5% is considered extremely high and should be a cause for significant 

concern and urgent intervention efforts in the affected area. Such a high 

prevalence suggests widespread transmission of the disease and would likely 

have severe public health implications. 

The high level of sensitivity (97%), specificity (90%), negative (93.6%) and 

positive predictive values (96.6%) are similar to the work of Wogu and Nduka 

2018 who evaluated malaria prevalence using clinical diagnosis compared with 

microscopy and Rapid Diagnostic Tests in a tertiary healthcare facility in Rivers 

State, Nigeria and came out with the sensitivity, specificity, and diagnostic 

accuracy values of 73.7%, 97.3%, and 88.3%, and that of Adeniyi (2019) who 

worked on the discriminatory and predictive accuracy of the RDT against the 

microscopy in the diagnosis of malaria among under-five children in Nigeria 

respectively. The prevalence of malaria using microscopy was higher than RDT 

method in this study, similar findings was previously reported by Zeleke et 

al.(2023), Tolulope et al.(2021), Alshamrani et al., (2022), Pembele, et al., (2015), 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4777043/#ref4
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4777043/#ref3
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Malann et al., (2016),  Wogu and Nduka (2018), and Runmonkun et al.(2019), 

who reported that microscopy has higher malaria positive cases than RDTs, and 

contradicts other studies who reported higher prevalence rate in RDTs than 

microscopy (Opoku et al., 2023, Kangming et al., 2024 and Madkhali et al.,2022). 

The sensitivity of the RDT could be affected by storage temperature which may 

have been responsible for low sensitivity in this study. Also, while microscopy 

permit parasite differentiation and quantification, RDT is very fast and it require 

little expert (Ojurongbe et al., 2013). However, RDTs should be used alone when 

expert microscopy is unavailable else it should complement microscopy. 

Females had higher occurrence of malaria leading to a higher level of 

parasitemia while males had a higher parasite density of >1500. This is in 

accordance with the findings of Atah et al., (2022) and that of Gobena and 

Mabrate (2022) who worked on the Malaria infection, parasitemia, and 

hemoglobin Levels in Febrile patients attending Sibu Sire health facilities, 

Western Ethiopia and found out that the females had higher level of 

parasitemia. However, this finding is in contrast to that of Antwi-Baffour et al., 

(2023), who found out that males had higher level of parasitemia than the 

females. 

All patients who examined to determine the level of parasitemia among them 

were 344/750 (45.9%), 232 (30.9%) and 174 (23.2%) patients with low, moderate, 

and high parasitemia, respectively. The age groups 11-20, 21-30 and 31-40 which 

had the highest number of patients was with high level of parasitemia is 

comparable with the work of Antwi-Baffour et al., (2023), who worked on the 

haematological parameters and their correlation with the degree of malaria 

parasitemia among outpatients attending a polyclinic and also Atah et al., (2010) 

and Gobena and Mabrate (2022). 

 

Conclusion  

This study highlights the significant seasonal variation in malaria prevalence, 

with an overall infection rate of 62%. The findings suggest that malaria 

transmission intensifies during specific periods, likely influenced by climatic 

factors such as rainfall and temperature. These seasonal fluctuations emphasize 

the need for targeted intervention strategies, including intensified vector 

control and public health campaigns during peak transmission seasons. 

Strengthening surveillance systems and promoting timely treatment can help 

mitigate the burden of malaria and reduce its impact on affected populations.  
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Limitations 

One limitation of this study is that only the parasitological aspects of malaria 

were investigated, while the molecular analysis was yet to be conducted. This 

restricts the ability to detect low-level parasitemia and differentiate between 

Plasmodium species with high specificity and sensitivity. Blood samples were 

kept using the dry blood spot method, molecular techniques, such as PCR, will 

be used to provide a more comprehensive understanding of the epidemiology 

and genetic diversity of malaria parasites in the study area. 

This research paper was published in batches, additional Demographic and 

socio-economic factors influencing transmission is in another batch. 
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