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	ABSTRACT
Aim: Plasmodium falciparum Malaria and Hepatitis B virus infections have been a major public health challenge particularly in Sub-Saharan Africa, where both diseases are endemic. Malaria, transmitted by female Anopheles mosquito, continues to be a major global health concern with P. falciparum being the most virulent species. HBV causes mortality annually and is responsible for serious morbidities such as liver cirrhosis and hepatocellular cancer. This study examines the prevalence of malaria, HBV and their co-infection among students of Federal University of Technology Akure, as a Tertiary institution in Nigeria.
Study design:  A cross-sectional design was employed to determine the prevalence and co-infection of malaria and hepatitis B virus, by random sampling of students in tertiary institution (FUTA)
Place and Duration of Study: The study was carried out in FUTAkure Ondo State between August and October, 2024.
Methodology: 746 Undergraduate students were randomly selected for questionnaire administration. 300 blood samples were collected from those who voluntarily consented to be tested for the presence of Plasmodium falciparum and HBV using rapid diagnostic kits (RDTs) respectively.
Results: An overall prevalence of 17.3% (52) and 3.7% (11) prevalence was recorded for malaria and HBV among sampled population. Plasmodium falciparum Malaria was found to be significantly higher among age group 20-24 and 30-34 (P<0.05, P=0.026). A higher prevalence of P. falciparum Malaria (29%) was recorded among females when compared to male counterparts (23%). Although, the females were 10% less infected with HBV as opposed the males. Co-infection exist between P. falciparum Malaria and HBV in the study population, even though there is no significant statistical relationship between infections
[bookmark: _GoBack]Conclusion: The few positive cases of HBV is an indication of consciousness of sexual health; however the presence of Plasmodium falciparum malaria still calls for better public health awareness among students of tertiary institutions on the importance of good hygiene practice, adequate ITN usage, safe sex and conscious avoidance of sharing personal items, such as razors, shaving sticks and toothbrushes. Hence, efforts should be intensified to forestall future possibilities of severe HBV and malaria infection. 
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1. INTRODUCTION 

Plasmodium falciparum is the most virulent species causing Malaria and primarily responsible for bulk of malaria-related morbidity and mortality globally. Malaria, a life-threatening disease is caused by the protozoan parasites of the genus Plasmodium with 5 known species- Plasmodium falciparum, Plasmodium ovale, Plasmodium vivax Plasmodium malariae, and Plasmodium knowlesi. It is a parasite with a complex life cycle involving two hosts: a mosquito vector (Anopheles species) and a human host. The parasite undergoes both sexual reproduction in the mosquito and asexual reproduction in humans [CDC, 2024]. P. falciparum is the primary cause of malaria in tropical and subtropical countries; sub-Saharan Africa has the greatest incidence and fatality rate of malaria [WHO, 2023]. Environmental elements that impact mosquito reproduction and parasite development within the vector, such as temperature, humidity, and rainfall, also have an impact on the strength of transmission. There was an estimated 249 million cases of malaria worldwide in 2022 according to the World Malaria report 2023, with the African region carrying a disproportionately high share of the global malaria burden [WHO, 2023]. In 2020, P. falciparum was responsible for the majority of the predicted 241 million malaria cases that occurred worldwide, where pregnant women and children under five were most vulnerable populations in Africa, with highest transmission rate [WHO, 2021]. During a blood meal, a malaria-infected female Anopheles mosquito inoculates sporozites into human host. Sporozoites infect liver cells and mature into schizonts, which rupture and release merozoites. In plasmodium vivax and plasmodium ovale a dormant stage [hypnozoites] can persist in the liver and cause relapses by invading the bloodstream weeks, or even years later. After this initial replication in the liver (exo-erythrocytic schizogony), the parasites undergo asexual multiplication in the erythrocytes (erythrocytic stages (gametocytes). Blood stage parasites are responsible for the clinical manifestations of the disease [WHO, 2021].This cycle of invasion, replication, and release continues, causing the characteristic symptoms of malaria such as fever, chills, and anemia. In severe cases, particularly with P.  falciparum infections, complications can include cerebral malaria, severe anemia, acute respiratory distress syndrome, acute kidney injury, and hypoglycemia [Okafor et al., 2025] Artemisinin based Combination Therapies (ACTs) remain the first line treatment for uncomplicated P.  falciparum malaria; however incidence of artemisinin resistance pose serious threat to malaria control efforts [WHO, 2023]. On the other hand, Hepatitis B Virus (HBV) is a hepatotropic virus that causes both acute and chronic infection. it is a significant global public health challenge transmitted through contact with infectious body fluids, such as blood, semen, and vaginal secretions. The major modes of transmission include perinatal transmission (from mother to child), sexual transmission, and exposure to infected blood; via sharing needles, blood transfusions, or occupational exposure [McMahon 2009; WHO, 2021] Upon entry into the body, HBV targets hepatocytes, the primary cells of the liver. It has a partially double-stranded DNA genome, which replicates through an RNA intermediate by reverse transcription. Chronic infection can lead to liver inflammation, fibrosis, cirrhosis, and ultimately hepatocellular carcinoma [WHO, 2021]. Hepatitis B vaccine, introduced in the 1980s, is the most effective strategy for prevention and is part of routine immunization programs; it is recommended that all infants receive this vaccine within 24 hours of birth, followed by two to three doses in infancy [WHO, 2021]. Co-infection of HBV pathogens results in serious damages as extra efforts are required for management and therapy, with high tendency to cause death [Kolawole and Kana, 2018]. Hepatitis B and Plasmodium falciparum malaria co-infection is a significant but little-studied topic in global health. Many people are at risk of having both hepatitis B and malaria at the same time due to their shared geographic distribution, which is most noticeable in sub-Saharan Africa and some regions of Asia [Abdallah, 2017]. The way these pathogens interact can confound how either disease presents clinically, making therapy more difficult and perhaps worsening health consequences. This is a huge cause of concern especially among students majorly characterized with nonchalant attitude towards health, likely to engage in likely activities that could expose them to mosquito bites such as late night classes and reading, clubbing, having unprotected sex and excessive alcohol consumption. This study therefore investigated the prevalence and co-infection of Plasmodium falciparum Malaria and Hepatitis B among Students of Federal University of Technology, Akure (FUTA), Ondo state Nigeria.

2. material and methods 

2.1. Study area
[bookmark: _vx1227]The study was carried out at the Federal University of Technology, Akure, Ondo State, Nigeria; Situated in the southwest of Nigeria, with a landmass of 14,788.723 square kilometers, Akure is the capital and largest city of Ondo State. It lies between latitude 7.25710 N and longitude 5.20580E. FUTA is located between 7.30700 N and 5.13980 E coordinates and estimated to have a population of about 15,000 students. The local climate is tropical with a distinct dry (November-March) and rainy (April-October) seasons.
2.2. Study population 
A total of 746 students were randomly selected for questionnaire administration to obtain demographic information of participants and to intimate them for better understanding about the aim and scope of the research; giving insights on hepatitis infection and malaria.  Blood samples were collected from 300 students who voluntarily consented to participate in the study, regardless of their age, gender or department. 
[bookmark: _3fwokq0]2.3. Study design 
A cross-sectional study design was employed to determine the prevalence and co-infection of malaria and hepatitis B virus, by random sampling of students in tertiary institution (FUTA).
2.3.1. Inclusion and Exclusion criteria
All university students between the ages of 15 and 39 of all ethnic groups within the institution were enlisted to participate in the study. Children and adults aged above 39 residing within the university community by any means were not considered. Individuals without full consent to participate in the study was not recruited. 
[bookmark: _1v1yuxt]2.4. Ethical considerations
Prior the commencement of the research work, relevant approval was obtained from the University Ethical Review Committee. Before sample collection, research aim and objectives were clearly explained and only those who consented were recruited to participate in the study. 
2.5. Sample collection
Cotton wool soaked with methylated spirit was used to swab finger (Thumb) for sterilization.  Blood samples were collected from the thumb by pricking with a lancet. . Pressure was applied on finger pricked to allow the blood flow into a blood collector and about 100ul of blood was collected into a capillary tube and directly on the test kits, the tests were carried out using the malaria test kit and HBsAg test strip respectively
2.5.1. Questionnaire administration
[bookmark: _19c6y18]A structured questionnaire was given to obtain demographic information about study participants and enquire their knowledge about malaria and hepatitis B virus (HBV) infection.
[bookmark: _3tbugp1]2.5.2. Malaria test using antigen based – detection rapid card test 
About 2 drops of whole blood from the capillary tube was spotted into sample hole present on the first response Malaria antigen P. falciparum card test kit (Premier med corp), two drops of malaria parasite test kit buffer was added to the round hole (for buffer) and allowed to flow through the chamber labelled test (T) and control (C) results window. The test was allowed to run for 20 minutes and the appearance of coloured line at the control (C) result window only indicated a valid but negative test. Coloured and visible lines appearing at the test (T) and control (C) results window indicated a positive test. The absence of a line on control window (C) was interpreted as invalid and the test is repeated.
2.5.3. Hepatitis B test 
Few drops of whole blood was dropped on the designated area of the HBsAg test strip (EGENS diagnostics) where it can be absorbed. A drop of the buffer solution was added to the blood sample for about 10 minutes. The strip was observed for visible lines on the control and test line to indicate positive or negative test. 
2.6. Data Analysis
Data was analyzed using SPSS version 22. Descriptive statistics was used to summarize the socio-demographic characteristics of the participants. Statistical significance was set at a p-value <0.05. 
      Prevalence    =  Total number of infected individuals		 x 	100
           	    	   
                    Total number of examined individual
3. results and discussion

The demographics for the study participants by age groups are: 15-19 (23.7%), 20-24 (38.7%), 25-29 (19.3%), 30-34 (14.7%) and 35-39 (3.7%). An overall Malaria prevalence of 17.3% was observed (Table 1) and the percentage prevalence of Hepatitis B virus (HBV) infection was 3.7% (Fig. 5). Plasmodium falciparum Malaria was found to be higher among age group 20-24 and 30-34 (Fig. 2). Statistical analysis revealed a significant association between age group and malaria prevalence (P<0.05, P=0.026). Although the prevalence of Hepatitis B virus in the study population is not statistically significant (P=0.60, P>0.05); however is across all age groups except for ages 35-39. Furthermore, from this findings (Fig. 3), the females showed higher prevalence for P. falciparum Malaria (29%) when compared to the Male counterparts (23%). Moreover, the females (Fig. 4) were 10% less infected with HBV as opposed the males (6.7%). There was no significant statistical relationship between Malaria and Hepatitis B (P>0.05); but P. falciparum Malaria and HBV co-infection exist in the study population across all age groups and gender except for 35-39 category.
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Fig. 1: Demographics of sample population

Table 1: Malaria, Hepatitis B Prevalence and co-infection in sampled population
	Age group 
	Number Examined
	Malaria (%)
	 Hepatitis B (%)

	15-19
	71
	7(13.5)
	3(27.3)

	20-24
	116
	18(34.6)
	5(45.5)

	25-29
	58
	6(11.5)
	2(18.2)

	30-34
	44
	14(26.9)
	1(9.1)

	35-39
	11
	7(13.5)
	0(0.0)

	Total
	300
	52 (17. 3%)
	11(3.7%)
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Fig. 2: P. falciparum Malaria and HBV across Age groups in study population
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Fig. 3: Distribution of P. falciparum Malaria among gender by Age-groups
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Fig. 4: Distribution of HBV among gender by Age-groups
[image: ]
Fig. 5: HBV prevalence across age group in study population
Malaria prevalence of 17.3% in the study population suggest that when compared to the general community, university students may have better access to health education [Onyinyechi et al., 2023]. Although, there is room for improvement towards general lifestyle and attitudes.  A higher malaria prevalence recorded among the females was in accordance with the report of Jennifer and Dogara [2016] and Amagu et al. [2019]; however, was in sharp contrast to the report of Ihekuna et al. [2024] where the males were more infected with malaria. Meanwhile, there was only 0.67% HBV prevalence recorded among the female students when compared to the males. This could be attributed to a characteristic behavior and consciousness of sexual health; even though generally, people tend to avoid testing and occasionally forbid learning about their sexual health status. The males presenting with a higher infection rate could be a result of the fact that majority of Nigerian males are circumcised [Ndubuisi et al., 2022]. Moreover, one of the known means of HBV infection is by carelessness and unprotected sex which is suggestively common among undergraduates. Emphasis should be intensified on need for adequate testing of sexual partners in the society; especially among the male counterparts. HBV prevalence among sampled population was 3.7%; this is relatively low when compared to other reports of tertiary institution in Nasarawa and Zaria [Ndubuisi et al., 2022; Ashaka et al., 2024]. More so, this raises the possibility that HBV is less predominant among the studied population. According to Olakunde et al. [2025], prevalence rates between 2% and 7% were described as low and intermediate. Furthermore, the implementation of hepatitis B vaccination programs which is being demonstrated to be particularly administered during infancy or at birth may be responsible for the less number of infected students. Co-infection exist between P. falciparum Malaria and HBV in the study population, even though there is no significant statistical relationship between infections. As such, Malaria co-infection with HBV could be particularly dangerous because they both affect the liver making treatment and wellness more difficult [Kolawole and Kana, 2018; Azumah et al., 2025]. This suggests that efforts should be intensified to forestall future possibilities of severe HBV and malaria infection among university students. 

4. Conclusion

The presence of Plasmodium falciparum malaria encountered among study population establishes that socioeconomic factors, such as appalling unsanitary condition, low standard of living, and inadequate use of treated mosquito nets are still very much in play as a predisposing factor to malaria infection. The few positive cases of HBV shows that the sampled population was conscious of their sexual health. Even though people tend to avoid and occasionally forbid learning about their sexual health status, serious emphasis needs to be placed on adequate testing for sexual partners in society. Also, even if they took appropriate precautions to carefully choose a partner, practicing good hygiene and conscious avoidance of sharing personal items, such as razors, shaving sticks and toothbrushes should be encouraged. Co-infection of HBV with malaria can pose higher risk of treatment to patients. Government should therefore intensify programs such as public enlightenment for malaria, free distribution of Insecticide Treated Nets (ITNs) and monitor waste management system as it could encourage breeding of mosquitoes and malaria transmission within university premises. A pretest was done to compare with microscopy evaluation to ascertain reliability of the kits, since microscopy remains the gold standard.
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