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Symptomatic and asymptomatic malaria in Abakiliki, Ebonyi State and associated risk factors

Abstract
Malaria remains a formidable public health challenge in sub-Saharan Africa, with Nigeria accounting for the highest global burden. In endemic regions like Abakaliki, understanding the distribution of symptomatic and asymptomatic infections, along with the environmental drivers of transmission, is essential for refining control strategies. A cross-sectional study was conducted among outpatients at a tertiary healthcare facility in Abakaliki, Ebonyi State. Malaria parasites were detected and quantified using Giemsa-stained thick and thin blood films. Data on demographic characteristics and environmental risk factors were collected using structured questionnaires. Statistical analysis was performed to determine the association between infection status and potential risk factors. The overall prevalence of malaria in the study population was 55.0% (60/109). Among those infected, the vast majority were symptomatic (91.67%; 55/60), while 8.33% (5/60) were asymptomatic carriers. Statistical analysis revealed no significant association between malaria infection and sex (p > 0.05) or age (p > 0.05). However, environmental factors were strongly linked to infection. Participants without access to sanitation facilities showed significantly higher (p < 0.05) infection rates (78.3%) compared to those with access (48.8%). Additionally, the presence of standing water near the home was identified as a significant risk factor for positive malaria status (p < 0.05). Results suggest a high malaria burden in Abakaliki, driven largely by environmental and infrastructural deficiencies rather than demographic variables. The identification of asymptomatic carriers, though a minority in this clinical sample, highlights a persistent reservoir for transmission. 
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Introduction
Malaria remains a significant public health challenge globally, particularly in sub-Saharan Africa, where it accounts for a substantial burden of disease and mortality. Despite advances in malaria control strategies, the prevalence of malaria remains high in many regions. Understanding the dynamics of malaria transmission, including the prevalence of asymptomatic carriers, is crucial for the development of effective control and eradication programs (WHO, 2021).
Nigeria carries the world's highest malaria burden, with an estimated 68 million cases and 194,000 deaths in 2021. The country accounts for roughly 27% of global malaria cases and up to 31% of global malaria deaths (WHO, 2022, 2025). The disease is endemic in all parts of Nigeria, with varying transmission intensities across different regions. Factors such as climate, environmental conditions, and socio-economic status influence malaria transmission in Nigeria (Bello & Hassan, 2022). Ebonyi State continues to face a significant malaria burden, with reports indicating a malaria prevalence of 56.5% in 2023. The state's tropical climate—featuring temperatures around 30+5 °C and high humidity—along with its flat, water-retentive terrain and agricultural practices, creates an ideal environment for Anopheles mosquito breeding, particularly during the wet season (Nwele et al., 2022). Abakaliki, the capital of Ebonyi State, has seen significant efforts to combat malaria, yet the prevalence remains a concern.
Malaria presents in two primary forms: symptomatic and asymptomatic. Symptomatic malaria is characterized by clinical manifestations such as fever, chills, headache, and anemia, which prompt individuals to seek medical attention (Abebaw et al., 2022). In contrast, asymptomatic malaria occurs when individuals harbor the malaria parasite without exhibiting noticeable symptoms. Asymptomatic carriers play a critical role in malaria transmission as they can harbor the parasite for extended periods, serving as reservoirs for mosquito vectors and perpetuating the cycle of transmission (Gatton et al., 2019).
Understanding the prevalence of both symptomatic and asymptomatic malaria is essential for several reasons. First, it helps in identifying the true burden of malaria in a population, as asymptomatic carriers often go undetected in routine surveillance. Second, it informs the design and implementation of targeted interventions, such as mass screening and treatment, to reduce the reservoir of infection. Third, it aids in the development of strategies to interrupt malaria transmission and move towards elimination (Njim et al., 2019). Several studies have documented the prevalence of symptomatic and asymptomatic malaria in different regions of Nigeria. For instance, a study in the Nigerian city of Lagos found a high prevalence of asymptomatic malaria among school children, indicating a significant reservoir of infection in the community (Akinbo et al., 2020). Another study in the Niger Delta region reported a high prevalence of both symptomatic and asymptomatic malaria among pregnant women, highlighting the need for comprehensive malaria control strategies (Opara et al., 2018).
In Ebonyi State, however, limited studies have specifically addressed the prevalence of asymptomatic malaria. However, research in neighboring states suggests that asymptomatic carriers are common, potentially contributing to sustained malaria transmission (Okafor et al., 2018). This underscores the importance of conducting localized studies to inform public health interventions. Hence, this study aims to fill the knowledge gap by assessing the prevalence of both symptomatic and asymptomatic malaria in Abakaliki, Ebonyi State. 


MATERIALS AND METHODS
STUDY AREA
Ebonyi State is located in the southeastern part of Nigeria. It shares borders with Benue State to the north, Enugu State to the northeast, Abia State to the southeast, and Cross River State to the east. The state is positioned between latitude 6°15'N and longitude 8°05'E. Ebonyi State consists of three senatorial zones and 13 Local Government Areas (LGAs) (ESMPED, 2023). The capital city of Ebonyi State is Abakaliki, which serves as the administrative and economic hub of the region. Abakaliki is located at coordinates 6.3167° N latitude and 8.1167° E longitude. The city has a tropical savanna climate, characterized by a distinct wet season from April to October and a dry season from November to March (Nwafor and Akachukwu, 2020). The local population primarily engages in agriculture, with rice and yams as the main crops. Abakaliki also boasts several hospitals and clinics, providing essential public healthcare services. This makes Abakaliki an ideal location for researching the prevalence of both symptomatic and asymptomatic malaria, as it offers a diverse demographic and ecological context necessary for studying malaria transmission dynamics and control measures.
STUDY DESIGN AND POPULATION 
This study was a hospital-based, cross-sectional investigation involving outpatients, including children, teenagers, and adults, who visited Alex Ekwueme Federal Teaching Hospital in Abakaliki for healthcare. The study population consisted of outpatients who consented to participate in the study.


INCLUSION CRITERIA
The inclusion criteria for this study are as follows:
1. Individuals aged 5 years and older who have been permanent residents of Abakaliki for at least one year. 2. Participants who are classified as minors must have written informed consent from their parents or guardians. 3. Both symptomatic and asymptomatic individuals who agree to participate in the study and are willing to provide blood samples for malaria testing.
EXCLUSION CRITERIA
The exclusion criteria are as follows: 
1. Non-residents or individuals who have lived in Abakaliki for less than one year.  2. Individuals who have taken antimalarial medication within the past two weeks. 3. Pregnant women and those with chronic illnesses or severe anemia that may impact the study.
Blood sample collection and screening for malaria parasite
Venous blood samples (2-5 mL each) were collected aseptically from consenting patients using standard phlebotomy procedures. Blood was drawn and immediately transferred into EDTA (ethylene diamine tetraacetic acid) anticoagulant tubes. Each sample was gently inverted several times to ensure proper mixing with the anticoagulant and to prevent coagulation. After collection, the samples were promptly transported to the laboratory at the Alex Ekwueme Federal Teaching Hospital in Abakaliki, Ebonyi State. The collected blood samples were screened for malaria using thick and thin microscopy. The smears were air-dried, fixed in methanol, and stained with Giemsa. Thick blood smear fields were examined using an oil immersion lens at 100× magnification.








QUESTIONNAIRE SURVEY
A structured questionnaire was used to collect information on socio-demographic factors, symptoms of malaria experienced in the past 72 hours (to distinguish between symptomatic and asymptomatic individuals), as well as the condition of their environment and behaviors that may increase their risk of malaria infection. Individuals self-reporting fever, chills, and headache, which are early symptoms as described by WHO (2026), are categorized as symptomatic.
ETHICAL CLEARANCE
Before beginning the research, consent was obtained from the study participants. The study protocol received ethical approval from the AEFUTHA Ethical Committee.
DATA ANALYSIS
Data analysis was conducted using IBM's SPSS software. We determined the prevalence of malaria and the proportions of study participants experiencing asymptomatic and symptomatic malaria. These findings were then associated with sex, age categories, and various behavioral and environmental factors using the Chi-square test. A significance level of p < 0.05 was established for the analysis.
RESULTS
SOCIODEMOGRAPHIC CHARACTERISTICS OF THE STUDY POPULATION
A total of 109 individuals consented, with 52.3% being females and 47.7% males. Children accounted for only 4.6% of the sample, while most were adults (56.0%), as shown in Table 1.
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Table 1: Characteristics of the study population 
	Variables
	Number sampled
	Percent (%)

	Sex
	
	

	Male
	52
	47.7

	Female
	57
	52.3

	Age category
	
	

	Children (0-14yrs)
	5
	4.6

	Youths (15-24yrs)
	43
	39.4

	Adults (25-64yrs)
	61
	56.0

	Total
	109
	100



PREVALENCE OF MALARIA IN THE STUDY POPULATION
The overall prevalence of the infection was found to be 55% (n=60). Among the study participants, males exhibited a higher prevalence at 61.5% compared to females, who had a prevalence of 49.1%. However, this difference was not statistically significant (p > 0.05). When comparing the prevalence across different age categories, no significant differences were observed (p > 0.05), as detailed in Table 2.








Table 2: Prevalence of malaria parasite infection in the study population
	Variable
	Number sampled
	Number of positive cases (%)
	P value

	Overall
	109
	60 (55.0)
	

	Sex
	
	
	

	Males
	52
	32 (61.5)
	0.193ns

	Females
	57
	28 (49.1)
	

	Age category
	
	
	

	Children
	5
	2 (40)
	0.724ns

	Youths
	43
	25 (58.1)
	

	Adults
	61
	33 (54.1)
	


ns: no significant difference in prevalence between variables (p>0.05)
PROPORTION OF SYMPTOMATIC AND ASYMPTOMATIC INDIVIDUALS
Among the 109 individuals sampled, 87.2% (n=95) reported having fever, chills, joint pain, and headaches. The proportions of females and males, as well as the age categories showing symptoms, were similar (Table 3).









Table 3: Proportion of symptomatic and asymptomatic individuals in the study population
	Variable
	Number sampled
	Symptomatic/asymptomatic cases

	
	
	Yes n (%)
	No n (%)

	Overall
	109
	95 (87.2)
	14 (12.8)

	Sex
	
	
	

	Males
	52
	45 (86.5)
	7 (13.5)

	Females
	57
	50 (87.7)
	7 (12.3)

	Age category
	
	
	

	Children
	5
	4 (80)
	1 (20.0)

	Youths
	43
	37 (86.0)
	6 (14.0)

	Adults
	61
	54 (88.5)
	7 (11.5)



PREVALENCE OF MALARIA PARASITE INFECTION AND BEING SYMPTOMATIC/ASYMPTOMATIC
Of the 60 individuals positive for malaria infection, 55 of them (91.67%) were symptomatic while five of them (8.33%) were asymptomatic (Fig. 1).


Fig. 1: Prevalence of asymptomatic and symptomatic malaria infection
RISK FACTORS OF MALARIA INFECTION IN THE STUDY POPULATION
In the study population, it was observed that most individuals who did not have access to a sanitation facility in their homes had a higher prevalence of the infection (78.3%) compared to those who did have access (48.8%), making not having access to a sanitation facility a significant risk factor. Similarly, those who had standing water around their homes had a higher prevalence of the infection compared to their counterpart, also making the availability of standing water in homes a risk factor for malaria in the study population (Table 4). 
Table 4: Association between malaria parasite infection and some risk factors
	Risk factors
	Number of responses
	Number infected with the malaria parasite (%)
	P value

	Access to a sanitation facility
	
	
	

	Yes
	86
	42 (48.8)
	0.012*

	No
	23
	18 (78.3)
	

	Ownership of livestock
	
	
	

	Yes
	24
	17 (70.8)
	0.078ns

	No
	85
	43 (50.6)
	

	Standing water around the home
	
	
	

	Yes
	33
	25 (75.8)
	0.004*

	No
	76
	35 46.1)
	


*significant association between risk factors and malaria prevalence; ns: no significant association
Discussion
A malaria prevalence of 55% recorded in this study suggests a high, stable, and endemic transmission of malaria in Abakaliki, Ebonyi State. This finding indicates that, at any given time, over half of the individuals attending outpatient clinics—including those who may not exhibit acute fever—are likely carrying Plasmodium parasites, predominantly Plasmodium falciparum, which is the main species in the region (Epidi et al., 2008). This prevalence is higher than that reported in a hospital-based study conducted in Abakaliki, which found a prevalence of 51.5% among patients who volunteered for blood donation (Epidi et al., 2008).
Although males had a higher infection rate, the difference between genders was not statistically significant, suggesting that gender is not a reliable predictor of infection in this population. This finding contradicts a report on the incidence of malaria at public health facilities in Uganda, which indicated that females disproportionately contribute to the burden of malaria diagnosed in these facilities, particularly after reaching childbearing age (Okiring et al., 2022). Conversely, a mixed-method study conducted in Ghana found that women are more likely to be exposed to malaria infections than men (Quaresima et al., 2021). However, this finding aligns with a report on the gender and age-related prevalence of malaria in Birnin Kebbi, Kebbi State, which noted a prevalence of 52.7% in males and 47.3% in females, indicating no significant difference (Danladi et al., 2022). 
Furthermore, the findings revealed no significant difference in malaria prevalence across different age categories, indicating that all age groups within the studied population are equally exposed to and infected by malaria parasites. This aligns with the findings from a study conducted in rural areas of Ebonyi State, which demonstrated that the prevalence of malaria, diagnosed through both rapid diagnostic tests (RDT) and microscopy, was statistically similar among individuals of various age groups (Nwele et al., 2022).  However, in a study focusing on malaria prevalence among children aged 2 to 15 years visiting Gwarinpa General Hospital Life-Camp in Abuja, Nigeria, it was reported that prevalence was significantly higher in younger children aged 2 to 5 years compared to older children aged 6 to 10 and 11 to 15 years (Nmadu et al., 2015).
The high percentage of individuals reporting classical malaria symptoms—such as fever, chills, joint pain, and headaches—indicates a significant burden of illness, suggesting that the population is in an area with active and intense malaria transmission (cfhinitiative, 2024). It is important to note that symptomatic malaria is more commonly reported in regions with moderate to high transmission rates (Crawley et al., 2010). This observation is further supported by the proportion of symptomatic individuals within the population testing positive for the malaria parasite. This suggests a high-intensity, acute malaria transmission environment in which the majority of infected individuals are clinically ill. Supporting this, a community-based study in Uganda found that malaria prevalence among symptomatic individuals was 48.4% (88 out of 182) compared to 10.2% (46 out of 451) among asymptomatic individuals (Debash et al., 2023). Additionally, a study conducted in Ethiopia showed that malaria prevalence was higher in symptomatic individuals at 7.5% (n=8, 95% CI=2.8–12.6) than in asymptomatic participants at 4.8% (n=16, 95% CI=2.6–7.3) (Abebaw et al., 2022). However, the proportion of asymptomatic individuals is also noteworthy, as they represent a silent reservoir of infection. These individuals often do not seek medical care, allowing the malaria parasite to remain in their blood and continue circulating within the community (Ibrahim et al., 2023).
The lack of access to sanitation facilities is a significant risk factor for malaria infection in the study population, indicating that individuals live in environments that promote mosquito breeding (Asifat et al., 2025). This finding aligns with a logistic regression model analysis of national survey data from sub-Saharan Africa, which showed that individuals without sanitation facilities were at increased risk of malaria (Yang et al., 2019). Additionally, another study investigating the relationship between malaria incidence and public health infrastructure in sub-Saharan Africa found that adequate sanitation is strongly associated with lower malaria incidence (Shin, 2025).
Standing water near homes is a significant risk factor for malaria in this study. It creates ideal breeding sites for Anopheles mosquitoes, which increases local mosquito populations and, consequently, the likelihood of mosquito bites (Minawati et al., 2023). This finding aligns with the results of a multilevel analysis conducted in Tanzania, which demonstrated that regions with a higher prevalence of malaria also had a greater percentage of non-piped water  (Shayo et al., 2021).
Conclusion : while it is important to continue clinical efforts to address the significant burden of symptomatic illness, effective malaria control in Abakaliki requires a focus on environmental management and the enhancement of public health infrastructure. Eliminating standing water and improving sanitation are crucial steps toward reducing mosquito breeding sites. Additionally, targeted surveillance to identify asymptomatic reservoirs is essential for interrupting the transmission cycle and advancing toward local malaria elimination.
Limitation of study
The study faced limitations due to the number of individuals willing to participate, as many were hesitant or refused to take part upon learning that blood collection was for research purposes. This reluctance was often influenced by misconceptions and culturally specific health beliefs.
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