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Abstract 

 
The Nigerian society has presented a conducive condition for malaria vector to thrive, increasing the 
chances of infection on the populace. Data on malaria susceptibility in connection to blood group are 
relatively contradictory. Therefore, this article evaluates the impact of the individual’s blood on malaria 
susceptibility in a rural community.  Blood was collected between March -June, 2025 using sterile 
disposable syringe. The collected blood was instantly spread on grease-free slide for thin and thick 
preparation and the plus sign (+) was used to show positive slides. Participants’ blood groups were 
typed by agglutination using commercial antisera, direct method. The result indicates that 106 (92.2%) 
of the 115 participants were positive of malaria and 9 (7.8%) were negative. Among the 106 malaria 
cases reported in this study, 36 (34.0%) were severe, 48 (45.2%) were moderate and mild cases were 22 
(20.8%). Among the 106 infected participants reported positive of malaria infection, 22 (20.8%) 
participants were of the blood group A, blood group B and O had 10 (9.4%) and 74 (69.8 %) 
respectively. The result established that the Nigerian society is highly vulnerable to malaria disease and 
control for the life-threatening parasitic infection remain challenging in the country. However, all blood 
groups ranging from A, B and O are susceptible to malaria disease. Although, the blood A is prone to 
severe malaria cases unlike the situation with people with blood B and O.  
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INTRODUCTION 
The battle for malaria prevention, control and eradication in the Nigerian society have remain 
unyielding like the fight against the menace of global insecurity. This is because the Nigerian 
environment and climatic situation has presented a convenient atmosphere for malaria and 
its causative organism to flourish, rendering control effort futile. Malaria has proven 
obstinately a public health problem in Nigeria and have negatively impacted on the standard 
of living of citizens. Kalu et al. (2012) reports that a great number of malaria victims in the 
Nigerian society are ignorant of the malaria transmission mechanism and consequent 
protection techniques. In a separate study, Ngum et al. (2023) and Godwin et al. (2018) reports 
that all rural communities in Nigeria are malaria endemic and severe transmission have been 
noticed across all states not excluding the federal capital territory. 
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The malaria disease is viewed on a weighty scale as a significant insect conveying parasitic 
infection among the neglected tropical diseases with high morbidity and death world-wide 
(Erine and Bada, 2023; Nku et al., 2023; Awosolu et al., 2019; Ngum et al., 2023).  The disease is 
intricate with epidemiological disparities and clinical manifestations peculiar to the 
geographical area of occurrence. However, certain varying factors including assemblage of 
the implicated causative organism, ecological conditions not excluding climatic situations, 
genetical constitution of the individual, compromised immune system and attitude of the 
individual can be considered risk factors and risk behaviours increasing vulnerability for 
malaria disease (Ngum et al., 2023; Ayanbamiji et al., 2024; Egbom et al., 2021; Dhiman, 2019; 
Mogaji et al., 2018; Pam et al., 2018). This parasitic disease, imposed by Plasmudium species has 
repeatedly cause serious pains and death most commonly among children and immune 
compromised persons. Attack by malaria can be highly fatal and can result to death if quick 
effort is not put in place for adequate treatment. Over 40% of world malaria death happen in 
Nigeria (Oladosu and Adeniyi, 2023; Etusim et al., 2013; Nku et al., 2023), posing severe 
detriment to the populaces in every community of Nigeria. 
 
Illness due to malaria disease can impair production ability and income earning potentials 
leading to reduced societal mobility and prompt increased death cases. According to Oladosu 
and Adeniyi (2023) and Sarma et al. (2020), malaria remain a concern threat to public health in 
countries where transmission have shown a constant pattern, with a corresponding effect such 
as impairing growth, productive ability and decreasing income potentials leading to reduced 
social mobility and death. However, data on malaria susceptibility in relation to blood group 
relating to our communities are limited and have increased vulnerability. Although, reports 
on the affiliation of blood group system on malaria vulnerability are contradictory (Abebe et 
al., 2024; Lema et al., 2021. The ABO blood groups regulate protein activities during malaria 
infection in humans (Yeda et al., 2022) with various reports linking the ABO blood group and 
malaria infection with inconsistent outcome. Nevertheless, a convincing evident relating to 
blood group and malaria susceptivity can inform society on the necessity for consciousness 
on risk behaviours and could lead to reduction of disease burden. Therefore, this study is 
aimed at investigating the link between individuals’ blood group on malaria susceptibility 
among people attending Embassy hospital and laboratory Ukwumango town, Aba, Abia 
State.  
 
MATERIALS AND METHODS 
 
Study Area 
This study was carried out at Embassy hospital and Laboratories in Ukwumango town 
proximal to Ariaria international market, Aba, Abia State. Embassy hospital and Laboratories 
is situated in Ukwumango, Aba, the commercial city of Abia State. The hospital is second to 
the only teaching hospital (Abia state teaching hospital) in Aba. The study area is situated 
proximal to the Ariaria international market. The study area, Ukwumango experience two 
seasons yearly which are the rainy (April- October) and dry (November- March) seasons 
respectively. The area is a fast-growing rural urban settlement with influx of people coming 
in for commercial purposes. 
 
Study Population 
The study population was malaria suspected persons attending Embassy hospital and 
Laboratories for diagnosis and treatment. The study was carried out between March -June, 
2025 and surveyed 115 participants including infant, children, young adult and adult. 
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Ethical clearance 
The study was approved by the department of Biology, Federal University Otuoke. Ethical 
clearance for this study was given by the ethical committee of the Embassy hospital and 
Laboratories.  
 
Sample Collection  
Before blood collection, the consent of the participants was sought and obtained before the 
commencement of blood collection for each participant. Vein blood was collected by muscle 
pricking using a sterile disposable syringe and was processed for malaria disease and blood 
group. 
 
The collected blood was instantly spread on grease-free slide for thin and thick preparation. 
A thin film was made on the grease-free slides adequately labelled using a smooth-edged slide 
spreader. A thick film was also prepared and allowed to dry. The thin film was then fixed 
with methanol. The blood film was stained with 10% Giemsa for 10 minutes. After which the 
blood film was examined using an oil immersion microscope objective (100×), and the result 
recorded against each participant. The films were recorded negative when at x100 objective 
view show no evidence of parasite. The plus sign (+) used to indicate positive slides. However, 
parasitaemia level was shown using the plus sign also as seen in Cheesebrough (2006). For 
instance, for low parasite number of 1-10, + indicated mile case, parasite load between 11-20 
++ indicated as moderate parasitaemia and +++ indicated for parasite load more than 20 and 
tagged severe. 
 
Determination of Blood Group 
The ABO blood groups were typed by agglutination using commercial antisera (direct 
method). Two drops of blood from each participant were placed in different points on a clean 
glass slide, on which a few drops of antisera for blood groups A and B were applied. The 
blood and the antisera mix with a separate applicator stick. The slide was then incline to detect 
agglutination, and the result recorded accordingly. Agglutination was observed when an 
individual’s blood mixed with an anti-A reagent, then the individual was said to have blood 
group A. Agglutination observed when an individual’s blood was mixed with an anti-B 
reagent, the individual was said to have blood group B. Agglutination observed when an 
individual’s blood was mixed with an anti-A and an anti-B reagent, then the individual was 
said to have blood group AB. No agglutination observed on mixing with anti-A and anti-B 
reagents, such individual recorded to have blood group O as recorded in Abebe et al. (2024). 
  
Data Analysis: Data from this study was analysed using Statistical package for Social Science 
version 25. Data presented in tables and charts using simple percentages and the association 
between blood group and malaria was test at 95% confidence level and p values less than 0.05 
considered significant.  
 
RESULTS 
 
Malaria prevalence among attendees of Embassy hospital and laboratories 
A total of 115 participants suspected to be having symptoms related to malaria disease and 
were referred or voluntarily presented self for examination at the Embassy hospital and 
laboratories were screened. The result indicates that 106 (92.2%) of participants were positive 
of malaria and 9 (7.8%) were negative. Among the 106 malaria cases reported in this study, 36 
(34.0%) were severe, 48 (45.2%) were moderate and mile cases were 22 (20.8%) respectively. 
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Fig 1: Malaria prevalent among attendee of Embassy hospital and laboratories 

 
Malaria Susceptibility and severity in relation to blood group 
From the sampled participants, 24 (20.9 %) were blood group A, 13 were blood group B and 
people from blood O were 78 (67.8%). Among the 106 infected participants reported positive 
of malaria infection, 22 (20.8%) participants were of the blood group A, blood group B and O 
had 10 (9.4%) and 74 (69.8 %) respectively. Among the 36 (34.0%) severe cases recorded in this 
study, 21 (58.3 %) were reported from people with blood group A, 4 (11.1 %) from group B 
and O had 11 (30.5%). The moderate cases recorded 1 (2.1 %) from blood group A, B and O 
had 4 (8.3%) and 43 (89.6%) respectively.  Furthermore, mile cases were 2 from blood group B 
and 20 (90.9%) from blood group O respectively. 
 
Table 1: Malaria Susceptibility and blood group 

Blood Group No Examined (%) Infected (%) 

A 24 (20.9) 22 (20.8) 
B 13 (11.3) 10 (9.4) 
AB 0 0 
O 78 (67.8) 74 (69.8) 

Total 115 (100) 106 (100) 

Pv = 0.0000 
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Fig 2: Malaria severity in relation to blood group 

 
DISCUSSION 
The link between blood group system and disease susceptibility is intricate with literatures 
having diverse opinions about the scenario. However, in every case, it is believed that 
individuals with certain blood group may be more resistant to specific infections and easily 
yield to others, a call for continuous research. This study sampled 115 participants suspected 
to be trapped in malaria disease, and reported 106 (92.2%) positive cases. This observation is 
indicative that the Nigerian society are highly vulnerable, and that malaria control remain 
challenging in the country. This remark concurs with the summation that despite the incessant 
effort to bewield malaria in Nigeria, the disease has significantly remained threatening with 
high death cases occurring daily particularly among children and pregnant women in Rivers 
State (Egbom et al 2021), Umuahia (Etusin et al., 2023) and Gombe (Godwin et al., 2018). The 
result in this study is higher than 69.1 %, 7.4% and 34.5% reported in Lema et al. (2021), Mogaji 
et al. (2018) and Ayanbamiji et al. (2024). The disparity as seen in these studies can be attributed 
to the prevailing environmental conditions of the study locations which encourages or deny 
rapid breeding for the malaria vector. The malaria vector thrives in localities with poor 
sanitation habit. This is because the situation of poor sanitation attitude provides the female 
Anopheles mosquito species with the optimum conditions to breed and flourish.   
 
Observations in this study revealed that, all blood groups ranging from A, B and O were 
susceptible to malaria disease. However, high susceptibility was seen among participant with 
blood group O (Table 1). This result agrees with Lema et al. (2021) who reported high 
prevalence of malaria incidence on people with blood group O in Northern Nigeria. In 
Southern Ethiopia, Zerihun et al. (2011) reports that the chances of having malaria infection in 
patients with blood groups A, B and AB was 2.5, 2.5 and 3.3 times higher than individuals 
showing blood O phenotypes, respectively. In Yeda et al. (2022), blood group A and B displays 
lower parasitaemia compare to blood group O in either endemic or seasonal malaria 
transmission regions. The disparity in these studies is indicative that in all cases irrespective 
of blood group, people in malaria endemic areas are vulnerable and will always display 
symptoms of malaria parasitaemia due to high exposure to the implicated vector and 
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parasites. Driss et al. (2011) and Yeda et al. (2022) opined that research on individual’s blood 
groups and malaria affiliation cannot be conclusive given the variability in malaria geographic 
distribution of infections and the need to characterize each of the ecotypes. 
 
From figure 2, it was revealed that severity of malaria occurrence among participants with 
blood group A was intense when compare with the observation as seen in blood group O. The 
result is in conformance with Abebe et al. (2024) who reports that people with blood group O 
are less likely to get severe malaria than those with other blood groups. The remarks in the 
result as seen in this study with regards to malaria prevalence and severity suggests that the 
blood group O foster malaria parasites, although with less chances of intense infectious stage, 
and there are slim chances of malaria infection in blood group A. However, the blood group 
A is liable of calamitous malaria cases. Malaria severity as seen in this study was statistically 
significant (p<0.05) in relation to blood group. From the report of Abebe et al. (2024), a variety 
of research have established that malaria is common among people with blood groups A, B, 
and AB in comparing with those with blood group O. On the contrary, other research have 
also shown that individuals having blood group O are easily infected in malaria endemic 
societies around the world (Yeda et al., 2022; Singh et al., 2015; Tela et al., 2015; Zerihun et al., 
2011), a call for more intense research on the affiliation between blood group and malaria 
susceptibility.  Nevertheless, identifying the impact of blood group on malaria manifestation 
can be essential in facilitating practical reliable preventive strategies.  
 
CONCLUSION 
The Nigerian inhabitants particularly the rural dwellers are vulnerable to malaria infection 
irrespective of blood group. However, individuals with blood group A are prone to severe 
cases of malaria and are likely to report more death than members of other blood group. 
Disparity on the interplay between malaria susceptibility and blood group system is 
indicative that affiliation is dependent of the specific malaria causative agent and the 
prevailing conditions predisposing people to the infection peculiar to the examined locality 
or region of the world. 
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