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Abstract 

Plasmodium falciparum continues to pose a significant health challenge in tropical regions. This study investigates the burden of P. 

falciparum infection and distribution of malarial infection with respect to age and sex among patients at General Hospital Maiyama, 

Kebbi State, Nigeria. Methods: Conducted from January to April 2024, this cross-sectional study included 400 patients with malaria 

symptoms. Data on malaria prevalence were analyzed using SPSS version 26.0 to explore age-related variations. 

Results: Malaria prevalence was highest in the 0-10 age group (15.2%), decreasing with age: 11-20 years (12.8%), 21-30 years 

(2.5%), 31-40 years (1.8%), and >40 years (3.5%). Overall prevalence was 35.8%, with higher rates in females (21.5%) compared 

to males (14.2%). 

Conclusion: The study reveals significant age-related differences in malaria burden. Younger patients have higher malaria 

prevalence and more pronounced inflammatory responses. Tailored prevention and treatment strategies addressing these age-

specific variations are recommended to improve malaria control. 
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Introduction 

Malaria is a mosquito-borne potentially life-threatening 

disease caused by protozoan parasites of the genus Plasmodium 

(WHO 2017) [6]. The main species that cause disease in humans 

are Plasmodium falciparum, P. Vivax, P. malariae, P. Ovale 

spp (WHO, 2017) [6]. The burden of malaria falls 

predominantly on sub-Saharan Africa where more than 90 per 

cent of the 216 million cases are recorded (WHO, 2017) [6]. 

Plasmodium falciparum malaria has the highest death toll of all 

human parasitic diseases and nearly half of the global 

population is living at risk of infection (Beri et al., 2018) [1]. 

Reducing the malaria burden with the goals of achieving 

elimination will require sustained commitment for control and 

better monitoring tools that can guide efforts to limit 

transmission (Simpson, et al., 2002) [13]. An effective malaria 

vaccine could significantly accelerate progress towards 

elimination but incomplete understanding of malaria immunity 

hampers vaccine development (Simpson et al., 2002) [13]. 

Antibodies are key components of immunity to malaria and can 

also serve as sensitive markers of exposure (Beri et al., 2018) 
[1]. Data on the dynamics and specificity of the antibody 

response in natural P. falciparum infection could improve our 

understanding of the acquisition and maintenance of immunity, 

and be used to develop better serological tools for transmission 

surveillance (Simpson et al., 2002) [13]. 

Malaria remains a significant global health concern, 

particularly in regions where Plasmodium falciparum infection 

is prevalent (Simpson et al., 2002) [13]. The understanding of 

these immunological aspects is crucial for developing effective 

strategies for diagnosis, treatment, and prevention (Simpson et 

al., 2002) [13]. 

Malarial disease caused by five species of Plasmodium genus 

parasites represents one of the most pressing public health 

issues of our time (Crosnier et al., 2011) [2]. In 2015, there were 

an estimated 214 million cases and 438,000 deaths due to 

malaria, with 88% of the cases and 90% of the deaths occurring 

in sub-Saharan Africa (Crosnier et al., 2011) [2]. The vast 

majority of deaths are among children 0-5 years of age, and 

these deaths are predominantly caused by P. falciparum 

malaria parasites (Sturm et al., 2006) [4]. It is estimated that 

there were 65,493,100 disability adjusted life years (DALYs) 

lost due to malaria in 2013 (Tatu et al., 2018) [1]. These are the 

number of years lost across the world’s population due to 

illness, disability, or early death, and malaria represents by far 

the biggest burden of the neglected tropical diseases (Kretti et 

al., 2019). It has been estimated previously that economic 

growth is reduced by 1.3% in those countries with the highest 

malaria burdens, and that $12 billion USD are lost each year 

from Africa’s gross domestic product (Miller et al., 2019) [12]. 

However, funding towards malaria control has increased 

greatly over the last decade, from $960 million in 2005 to $2.5 

billion in 2014, and intervention coverage has reached 

unprecedented levels across sub-Saharan Africa (Beri et al., 

2018) [1]. There are a total of 104 countries and territories in 

which malaria is presently considered endemic. Globally, an 

estimated 3.4 billion people are at risk of malaria (WHO, 

2013). WHO estimates that 207 million cases and 627,000 

deaths of malaria occurred globally, in 2012 Most cases (80%) 

and deaths (90%) occurred in Africa, and most deaths (77%) 

were in children under 5 years of age (WHO, 2013). The major 

cause of mortality in children and pregnant women is due to P. 

falciparum. In malaria-endemic areas, young children are 

particularly more susceptible to malaria. In these areas, it is 
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estimated that a quarter of all childhood deaths are due to 

malaria (Snow et al., 2001) [3]. However, with exposure, older 

children and adults develop essentially complete protection 

from severe illness and death, although sterile immunity is 

probably never achieved (Aponte et al., 2007) [17].  

 

Materials and methods 

Study area 

The study was conducted at General hospital Maiyama, 

Maiyama Local Government Area of Kebbi State, Nigeria. It 

headquarters is in Maiyama town, located within Longitude 

12o04’56.10’’N and Latitude 4o22’8.65’’E, (NPC, 2022) [14]. 

Maiyama local Government covers a land area of 1, 328km2 

and 527,258 population (NPC, 2022) [14]. 

The main annual rainfall in the area is 778mm. The onset of the 

rains, the rains started early mid-April and May, lasting for 

about six months till the end of November (Kim et al., 2018) 
[15]. Dry season commences mostly November to April. The 

temperature of the place between 31o C and 35o C. Vegetation 

of the study area consists largely of Sudan savanna. There is 

usually an annual dry cold and dusty harmantam from 

November to February. Hence, extreme heat is experienced 

before the rainfall between March and April and may extend to 

late June and July with late rainfall (Kim et al., 2018; Land et 

al., 2019) [15, 18]. The area is mainly populated by Hausa and 

Fulani tribes. Farming is their major occupation and they 

practice the same culture and religion (Land et al., 2019) [18]. 

 

 
Source: Fubk GIS Lab (2018) 

 

Fig 1: Map of maiyama showing the study area 

 

Sample size determination 

The sample size was calculated using the formula as described 

by Ukaga et al., (2011) [19]. The formula was used in calculating 

the sampling size from the population of patents attending 

General Hospital Maiyama, in determine the burden, cytokine 

profile and antibody responses to Plasmodium falciparum 

infection as follows- 

 

𝑛 =  
𝑁

1 + 𝑁 (𝑒)
 

 

n= minimum sample size 

N= Population to be sample  

e= 0.05 

n= 350 

1+350+0.05 

N= 351.5 

Rounding up, the sample size was set to 400 for this study. 

Study design 

The study took place from January, 2024 to April 2024 at 

General Hospital Maiyama, blood samples was collected from 

the patients attending General hospital Maiyama, where the 

sample was carried to Maiyama General Hospital laboratory 

for microscopy activities and to assess the burden of 

Plasmodium falciparum infection among the patients attending 

General Hospital Maiyama. 

 

Study population 

The study population consists of 400 patients attending general 

hospital Maiyama with clinical symptoms suggestive of 

Plasmodium falciparum infection. Random sampling was used 

to recruit participants meeting the inclusion criteria, including 

age, clinical symptoms and willingness to participate. 

 

Ethical approval 

Letter of introduction was collected from the Head of 
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Department of Animal and Environmental Biology, Kebbi 

State University of Science and Technology, Aleiro to General 

Hospital Maiyama, Kebbi State.  

 

Laboratory procedure for blood analysis 

Methodology 

The study was conducted from January to April 2024, this 

cross-sectional study involved 400 patients presenting with 

malaria symptoms. Malaria prevalence data were analyzed 

using SPSS version 26.0 to investigate age-related variations. 

  

Blood sample collection 

Venous blood samples were collected from each participant for 

laboratory analysis, blood samples were collected from 400 

randomly selected patients for blood film analysis. 

 

Data analysis 

Demographic data and clinical characteristics were 

summarized using descriptive statistics, frequencies, means 

and standard deviation was reported. The data collected was 

subjected to statistical analysis using SPSS version 26.0 for the 

determination of mean and standard error of mean values. 

ANOVA was used to compare the differences between the test 

and control group in which p≤0.05 was considered a significant 

difference. Chi-square test was used to assess differences in 

categorical variables like age and gender etc. p-value was 

maintained at 5%. 

 

Results 

Table 1. Sex and age profile of the study population 

The result of sex and age profile of the study population are 

shown in Table 1. Male has the highest total percentage 

(39.2%) in 11-20 years. It also shows a notable number of 

males (21.5%) and female positive patients (17.8%), while the 

female has the least total percentage (7.2%) in 21-30 years 

group. These shows significant disparity between the 11-20 

and 21-30 age groups. 

 

Table 1: Sex and age profile of the study population 
 

Age (yrs) Males Females Total (%) 

0-10 31(7.8) 75(18.8) 106 26.5 

11-20 86(21.5) 71(17.8) 157 39.2 

21-30 25(6.2) 4(1.0) 29 7.2 

31-40 31(7.8) 11(2.8) 42 10.5 

>40 36(9.0) 30(7.5) 66 16.5 

Total 209 (52.2) 191(47.8)   

 

Table 2. Malaria prevalence with respect to sex and age of 

patients in General Hospital Maiyama  

The prevalence with respect to sex and age of patients in 

general hospital Maiyama are shown in Table 2: Female have 

a highest malaria prevalence (21.5%) when compared to males 

(14.2%) among the sex categories. The age group 0-10 (15.2%) 

has the highest malaria prevalence among the age categories. 

While sex categories male (14.2%): Male have the lowest 

malaria prevalence among the sex categories. The age group 

31-40 (1.8%) has the lowest malaria prevalence among the age 

categories. Younger individuals, particularly females, are more 

affected by malaria, with prevalence decreasing as age 

increases. 

 

Table 2: Malaria prevalence with respect to sex and age of study 

patients in general hospital maiyama 
 

Variables No. examined No. infected (%) p-value 

Sex 

M 209 57 14.2 
0.000 

F 191 86 21.5 

Age 

0-10 106 61 15.2 

0.000 

 

11-20 157 51 12.8 

21-30 n29 10 2.5 

31-40 42 7 1.8 

>40 66 14 3.5 

Total 400 143 35.8%  

Keys: M= Male, F= Female 

 

Discussion 

The highest malaria prevalence was observed in the 0-10 age 

group (15.2%), with rates decreasing in older age groups: 11-

20 years (12.8%), 21-30 years (2.5%), 31-40 years (1.8%), and 

>40 years (3.5%). The overall prevalence was 35.8%, with 

females exhibiting higher rates (21.5%) compared to males 

(14.2%). 

This study explored the burden of Plasmodium falciparum 

infection, cytokine profiles, and antibody responses among 

patients attending General Hospital Maiyama, Kebbi State. The 

analysis revealed significant age-related variations in malaria 

prevalence, Malaria Prevalence and Age the study observed 

higher malaria prevalence among younger individuals, 

especially those aged 0-10 years. This finding aligns with 

extensive research indicating that children, particularly those 

under five, are at higher risk of malaria. For instance, Marsh et 

al. (2004) [20] highlighted that children are more susceptible to 

malaria due to their immature immune systems and increased 

exposure. Similarly, Guerra et al. (2010) [21] reported that 

malaria burden is disproportionately high in young children 

due to both biological factors and higher exposure rates. The 

higher malaria prevalence in younger age groups could be 

attributed to their developing immune systems, which are less 

capable of handling the parasite effectively compared to older 

individuals. This susceptibility underscores the need for 

targeted interventions in these age groups to reduce the 

incidence and impact of malaria. Also, this finding is consistent 

with recent data from regions with high malaria transmission. 

For instance, a study by Dondorp et al. (2023) [11] reported high 

malaria prevalence in Sub-Saharan Africa, highlighting the 

ongoing challenge of the disease despite various control 

measures. The prevalence in your study reinforces the need for 

continued vigilance and comprehensive malaria control 

strategies. 

 

Conclusion 

The study highlights significant age-related differences in 

malaria burden, with younger patients experiencing higher 

prevalence and more pronounced inflammatory responses. 

Tailored prevention and treatment strategies that address these 
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age-specific variations are recommended to enhance malaria 

control efforts. 

The study contributes to a deeper understanding of how age 

influences malaria prevalence and immune responses. The 

observed higher malaria prevalence in younger individuals 

underscore their increased vulnerability due to less developed 

immune systems. The variation in cytokine profiles and 

antibody responses with age indicates an evolving immune 

response, with younger individuals showing stronger 

inflammatory responses and older individuals exhibiting more 

effective adaptive immunity. These results align with previous 

research and emphasize the importance of considering age-

specific factors in malaria control strategies. Targeted 

interventions that address the unique immune profiles of 

different age groups could enhance the effectiveness of malaria 

prevention and treatment efforts.  

 

Recommendations 

Age-Specific Interventions: Develop and implement malaria 

prevention and treatment strategies tailored to different age 

groups. For example, strengthen malaria control programs for 

children and adolescents, who are at higher risk. Enhanced 

Surveillance: Monitor malaria prevalence and immune 

responses across various age groups to better understand and 

address the specific needs of different populations. Further 

Research: Conduct additional studies to explore the 

mechanisms behind age-related differences in immune 

responses to malaria. Investigate genetic, environmental, and 

immunological factors that may influence these responses. 

Policy Development: Integrate findings into public health 

policies to ensure that malaria control measures are adapted to 

the demographic profile of affected communities. This could 

improve the overall effectiveness of malaria eradication 

programs. Educational Programs: Increase awareness and 

education about malaria prevention, particularly targeting 

younger populations who are at higher risk, to promote early 

intervention and reduce the burden of malaria. 
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