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Abstract

Malaria and Viral Hepatitis are serious global public health challenge that causes significant morbidity and mortality worldwide.
This study investigated the prevalence of asymptomatic Plasmodium falciparum and Hepatitis B and C viruses among blood
donors in Ife Central, Osun State, Nigeria. A total of 400 blood samples were collected from participants and analyzed for
malaria parasites, Hepatitis B surface antigens (HBsAg), and anti-HCV antibodies. Five (5) ml of venous blood was obtained
from each of the participants into EDTA bottles and labeled accordingly. Thick and thin blood films were made on slides,
dried for five minutes at ambient temperature (370C) then stained with Giemsa’s stain. The stained slides were examined
microscopically for the presence, species identification and densities of malaria parasites. Haematological characterization
was also conducted on the blood samples of the donors. Sera were separated from the remaining aliquots of the blood and
screened for hepatitis-B surface antigens (HBsAg) and Hepatitis C virus antibodies (anti-HCV). The overall prevalence of
malaria parasite infection in this study was low with an average parasite density of 883 parasites per microliter of blood. The
overall prevalence of Hepatitis infection was 9.5%, Hepatitis B virus (HBV) infection was 3.5%, and Hepatitis C virus (HCV)
infection was 5.8%. A small percentage (0.3%) of donors was co-infected with both Hepatitis B and C viruses. By age, younger
donors (18-26 years) had the highest prevalence of Malaria 2,136.18+ 770.70 (ul of blood), Hepatitis B and C infections (18.2%)
and By Sex, the highest prevalence (9.7%) of Hepatitis B and C infections was recorded among male while that of malaria
1,529.67+ 703.41 (ul of blood) was recorded among female participants. In marital status, single participants had a higher
prevalence (14.8%) of Hepatitis B and C infections compared to married persons, while that of malaria was 949.58+ 146.01 (ul
of blood) among the married donors. By Occupation, students had a higher prevalence (20.4%) of Hepatitis infections while
malaria was 1,233.74+590.10 (ul of blood) among farmers. According to educational status, participants with only primary

education had the highest prevalence (11.1%) of Hepatitis infections and participants with secondary education had malaria

| 0f931.69+136.23 (ul of blood). There was variation in infection rates by blood groups, but not all were statistically significant.
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Conclusively, the blood donors in Ife Central Local Government Area, Ile Ife, South West of Nigeria harbour asymptomatic HBY,
HCV and Malaria, although the prevalence of malaria, hepatitis B and C viral infections was low in this study, the results also

showed that each haematological indices fall within the normal range.
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HBV: Hepatitis B Virus; HCV: Hepatitis C Virus; SP: Sulfadoxine-
Pyrimethamine; WHO: World Health Organization; IC:
Immuno Chromatographic; SEM: Standard Error of Mean;
PCV: Packed Cell Volume.

Introduction

Malaria continues to be a major public health challenge
in Africa for several reasons. A key factor is the widespread
resistance of Plasmodium falciparum to conventional
antimalarial drugs, such as chloroquine, mefloquine,
sulfadoxine-pyrimethamine (SP), and amodiaquine Oniyangi
0, etal. [1].

It is estimated that malaria costs Africa more than $12
billion annually, despite being preventable and treatable for
a fraction of this cost. Hundreds of millions of people are
directly affected by this serious disease [2].

Nigeria experiences year-round malaria transmission,
with over 194 million people susceptible to infection.
Consequently, Nigeria reported the highest global malaria
prevalence in 2007. Malaria consistently ranks among the
top five causes of childhood death under the age of five.
Estimates indicate that roughly 50% of the population
experiences at least one malaria episode annually. This
situation has resulted in severe poverty due to the high
costs associated with treatment, control, and prevention.
Additionally, malaria infection further exacerbates poor
conditions in rural and urban areas, causing individuals to
miss work and school due to illness Awosolu OB, et al. [3].

Hepatitis refers to inflammation of the liver, which can
impair its function. Viral hepatitis remains a major global
public health threat in Africa. The world health Organization
(WHO) 2024 global hepatitis report clearly highlights the
urgency of the viral hepatitis problem in Africa. Hepatitis
B and C virus infections account for the high incidence of
hepatocellular tumors in sub-Saharan Africa. Co-infection
with malaria and HBV and HCV can occur in areas where both
infections are endemic due to their geographical coincidence.
Nigeria is a holoendemic area for HBV with a carrier rate of
15-37%, and an estimated 12% of the total population being
chronic carriers of HBsAg. A recent study found an HBV
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prevalence of 67% among hepatocellular carcinoma patients
in Northeastern Nigeria. Nigeria has a prevalence rate of
8.1% and 1.1% for HBV and HCV among adult aged 15-64
years respectively [4].

Materials and Methods
Ethical Consideration

Prior to the commencement of the study, the research
protocol was submitted and approved by the Ethics
and Research Committee of the Osun State Ministry of
Health, Abere, Oshogbo. Osun State. Nigeria (OSHREC/
PRS/569T/437). Verbal informed consents were obtained
from all donors and confidentiality was assured by using
codes.

Study Area

The study was conducted in Ife Central Local Government
Area, Ile Ife, Osun State. Majority of the inhabitants are skilled
workers, e.g. civil servants and artisans while others are
unskilled workers are Akeem, et al. [5], e.g. peasant farmers,
traders and transport workers (Figure 1).

Figure 1: Map showing Ife East and Ife Central Local
Government Areas of Ile Ife, Osun State, Nigeria.

o

Study Population

The study populations comprise of blood donors who
came to donate blood at the government approved blood
donor’s centers within the local government area. They were
approached and the purpose of the study was discussed with
them. Thereafter, the procedure to be taken was explained
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to them. They were also informed that participation is
voluntary.

Study Design

The study was conducted between March 2021 and
September 2021. prior to the collection of the blood
samples structured questionnaire designed to collect basic
demographic information including age, residential location,
occupation and educational level and other information as
regards the study were used to collect data from the donors.

Sample Size

A total of 400 blood samples were collected after ethical
clearance and verbal consent were obtained from the donors.

Examination of Blood for Malaria Parasite

Five (5) ml of venous blood was obtained from each of
the participants into EDTA bottles and labeled accordingly.
Thick and thin blood films were made on slides, dried for
five minutes at ambient temperature, and then stained
with Giemsa’s stain. The stained slides were examined
microscopically for the presence, species identification and
densities of malaria parasites.

Analysis of Haematological Parameters

Haematological characterization was conducted on
the blood samples of the donors using standard methods
prescribed by Cheesbrough M [6].

Screening of Blood for Hepatitis B and C viruses

Sera were separated from the remaining aliquots of the
blood and screened for hepatitis-B surface antigens (HBsAg)
and Hepatitis C virus antibodies (anti-HCV) using rapid
immunochromatographic (IC) tests which were in cassette
form. The One Step HBsAg and ant-HCVTest Device (Serum/
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Plasma) is a qualitative, lateral flow immunoassay for the
detection of HBsAg and anti-HCV in serum or plasma.

Determination of Blood Group of the Donors

Determination of the blood groups of the donors was
done using Anti sera A, B, AB and anti D that determine the
Rhesus factor as follows:

A glass slide was marked as follows Anti-A, Anti-B, Anti
D and each division was pipette into as follows: Anti-A: 1
volume anti-A serum, 1 volume donor’s capillary blood,
Anti-B: 1 volume anti-B serum, 1 volume donor’s capillary
blood, Anti-AB: 1 volume anti-AB serum, 1 volume donor’s
capillary blood, Anti-D: 1 volume anti-D serum, 1 volume
donor’s capillary blood. The contents of each division were
mixed using a clean piece of stick for each. The slide was
tilted from side to side, looking for agglutination and the
results recorded after 2 minutes.

Data Analysis

Analysis of the data was done using appropriate
Statistical Package for the Social Sciences tool version
21.0. The prevalence was calculated as the number of
serologically positive samples divided by the total number of
samples tested. The Chi-square test was used to determine
associations between positivity and socio demographic
factors. The strength of the associations was assessed by odds
ratios and 95% confidence intervals (CI) were calculated.

Results

A total of 400 blood donors; aged 18-62 years had
participated in this study. Majority of the donors that
participated 95.5% (382/ 400) were male, 61.3% (245/400)
were married, 40.00% (160/400) were in the age range
21-30 years, 33.0% (132/400) were artisans, and 62.0%
(248/400) were in secondary school (Table 1).

Variables | Number Examined | Percentage (%) in the Pool
Sex of the Subjects

Male 382 95.5

Female 18 4.5

Marital Status

Married 245 61.3

Single 155 38.8
Age Group (in years)

18-26 11 2.8
27-35 160 40
36-44 156 39
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45-53 63 15.8
54-62 10 2.5
Occupation of the Subjects
Artisan 132 33
Trading 73 18.3
Civil Servant 73 18.3
Driver 54 13.5
Student 49 12.3
Farmer 19 4.8
Level of Education of the Subjects
Primary 27 6.8
Secondary 248 62
Tertiary 125 31.3
Total 400 100

Table1: Socio-Demographic Characteristics of the Study Population of Donors Ife Central Local Government Area (L.G.A). Osun
State.

. Co-infection No . . .
paevears) | Nomsam | bt e | WOV 09| WOV () | TG | Mt Favsaents
18-26 11 2 (18.2) 2 (18.2) 0(0.0) 0(0.0) 2,136.18+ 770.70

27- 35 160 22 (13.8) 6 (3.8) 15 (9.4) 1(0.6) 821.06+ 152.54
36-44 156 8(5.1) 3(1.9) 5(3.2) 0(0.0) 823.46+ 166.99
45-53 63 6 (9.5) 3 (4.8) 3(4.8) 0(0.0) 820.16 + 243.78
54-62 10 0 (0.0) 0(0.0) 0 (0.0) 0 (0.0) 1,858.40+ 1071.24
Total 400 38 (9.5) 14 (3.5) 23 (5.8) 1(0.3) 883.95+ 103.06

HBV= Hepatitis B Virus, HCV= Hepatitis C Virus, SEM= Standard Error of Mean, No Exam= Number Examined.
Table 2: Mean Malaria Parasite and Prevalence of Hepatitis B and C viruses among Blood Donors related to Age in Ife Central
L.G.A. Osun State.

(1.9%) in 36-44years. The highest HCV (9.4%) was recorded
inaged 27-35 years followed by 4.8% in aged 45-53 years and
the least (3.2%) in 36-44 years. The co-infection was (0.6%)
in donors aged 27-35years. The malaria infection was highest
with mean parasitaemia 2,136.18+ 770.70 (ul of blood) in
donors aged 18-26 years followed by 1,858.40+107.24 (ul of
blood) and the least 820.16+243.78 (ul of blood).

Table 2 shows the mean malaria parasite and prevalence
of Hepatitis B and C viruses related to age in Ife Central L.G.A.
The prevalence of Hepatitis virus infection was the highest
(18.2%) in donors aged 18-26 years followed by (13.8%) in
donors aged 27-35 years and the least (5.1%) in aged 36-44
years. HBV has the highest (18.2%) in donors aged 18-26
years followed by (4.8%) in aged 45-53 years and the least

Sex |No Examined Hlsg?(t;:)ls HBV No (%) | HCV No (%) | Co-infection (%) HBV | Malaria Parasitaemia (ul of
Infected Infected and HCV blood) mean+SEM
Infected
Male 382 37 (9.7) 13 (3.4) 23 (6.0) 1(0.3) 853.53+102.73
Female 18 1(5.6) 1(5.6) 0 (0.0) 0 (0.0) 1,529.67+ 703.41
Total 400 38(9.5) 14 (3.5) 23 (5.8) 1(0.3) 883.95+ 103.06

HBV= Hepatitis B Virus, HCV= Hepatitis C Virus, SEM= Standard Error of Mean, No Exam= Number Examined.

Table 3: Mean Malaria Parasite and Prevalence of Hepatitis B and C viruses among Blood Donors related to Sex in Ife Central

L.G.A. Osun State.
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Table 3 show the prevalence of Hepatitis B virus, Hepatitis
C virus and Malaria parasite among blood donors according
to sex of the donors. In males, Hepatitis viral infection was
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highest (9.7%), then HCV (6.0%) and HBV (5.6%). The mean
malaria parasitaemia was found to be 1,529.67 + 703.41 (ul
of blood) was high among females.

No (% ] . Malaria
Marital Status No Exam lnfe(ctezi HllgrYfeN(;e(((;/O) H(lerfeNcotg(oiA)) Co-;lrgscat:::inlgoc/(‘)l) of Parasitaemia (pul of
Hepatitis blood) mean+SEM
Married 245 15 (6.1) 6(2.4) 9 (3.7) 0 (0.0) 949.58+ 146.01
Single 155 23 (14.8) 8(5.2) 14 (9.0) 1(0.6) 780.32+132.35

HBV= Hepatitis B Virus, HCV= Hepatitis C Virus, SEM= Standard Error of Mean, No Exam= Number Examined.
Table 4: Mean Malaria Parasite and Prevalence of Hepatitis B and C viruses among Blood Donors related to Marital Status in Ife

Central L.G.A. Osun State.

The mean malaria parasite and prevalence of Hepatitis B
and C viruses among blood donors related to marital status
in Ife Central L.G.A. as shown in Table 4. Among single donors,
the prevalence of Hepatitis virus infection was the higher
(14.8%) than HCV (9.0%) and HBV (5.2%). Co-infection was

0.6%, while the malaria infection was the highest with mean
parasitaemia 949.58+ 146.01 (pl of blood) among married
donors. There was significant difference between marital
status and hepatitis infection (p= 0.004) and between HCV
(p=0.025).

Occupation No Exam Hepatitis No | HBV No (%) | HCV No (%) | Co-infection (%) | Malaria Parasiteamia
(%) Infected Infected Infected HBV and HCV |(ul of blood) mean+SEM

Artisan 132 15 (11.4) 5(3.8) 10 (7.6) 0 (0.0) 1,037.55+194.67
Trader 73 7 (9.6) 4 (5.5) 2(2.7) 1(1.4) 836.16+228.35

Civil servant 73 4 (5.5) 1(1.4) 3(4.1) 0 (0.0) 1,139.85+311.05
Driver 54 1(1.9) 0 (0.0) 1(1.9) 0(0.0) 377.65 +98.24
Student 49 10 (20.4) 3(6.1) 7 (14.3) 0 (0.0) 582.47+186.66
Farmer 19 1(5.3) 1(5.3) 0 (0.0) 0 (0.0) 1,233.74+590.10
Total 400 38 (9.5) 14 (3.5) 23 (5.8) 1(0.3) 883.95+103.06

HBV= Hepatitis B Virus, HCV= Hepatitis C Virus, SEM= Standard Error of Mean, No Exam= Number Examined
Table 5: Mean Malaria Parasite and Prevalence of Hepatitis B and C viruses among Blood Donors related to Occupation in Ife

Central L.G.A. Osun State.

The prevalence of Hepatitis virus infection was the
highest (20.4%) among student followed by (11.4%) among
artisan and the least (1.9%) among drivers. The highest HBV
(6.1%) was recorded among student followed by (5.5%)
among traders and the least (1.4%) among Civil servants.
The highest HCV (14.3%) was recorded among donors who
are students followed by (7.6%) among artisans and the least

(1.9%) among drivers. The highest coinfection (1.4%) was
recorded among traders. The malaria infection was highest
with mean parasitaemial, 233.74+ 590.10 (ul/blood) in
donors who are farmers followed by 1,037.55+ 194.67 (pl
of blood) among artisans and the least 582.47+186.66 (ul of
blood) among students (Table 5).

Education No Exam Hepatitis No | HBV No (%) | HCV No (%) |Co-infection (%) | Malaria Parasiteamia (pl
(%) Infected Infected Infected HBV and HCV of blood) mean+SEM
Primary 27 3(11.1) 0(0.0) 3(11.1) 0 731.11+413.22
Secondary 248 23 (9.3) 11 (4.4) 11 (4.4) 1(0.4) 931.69+136.23
Tertiary 125 12 (9.6) 3(2.4) 9(7.2) 0(0.0) 822.26 +167.87
Total 400 38 (9.5) 14 (3.5) 23 (5.8) 1(0.3) 883.95+103.06

HBV= Hepatitis B Virus, HCV= Hepatitis C Virus, SEM= Standard Error of Mean, No Exam= Number Examined.

Table 6: Mean Malaria Parasite and Prevalence of Hepatitis B and C viruses among Blood Donors related to Education in Ife

Central L.G.A. Osun State.
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Table 6, show the mean malaria parasite and Hepatitis
B and C viruses among blood donors related to education
in Ife Central L.G.A. The prevalence of Hepatitis B virus,
Hepatitis C virus and Malaria parasite among blood donors
according to education. The prevalence of Hepatitis virus
infection was highest (11.1%) in donors that has obtained
primary followed by (9.6%) in donors that has obtained
tertiary education and the least (9.3%) in donors that has
obtained secondary education. The highest HCV (11.1%)
was recorded in donors that has acquired primary education
followed by (7.2%) in donors that has obtained tertiary
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education and the least (4.4%) in donors that has obtained
secondary education. The highest HBV (4.4%) was recorded
in donors that has obtained secondary education followed
by 2.4% in donors that has obtained tertiary education. The
highest co-infection (0.4%) was recorded in donors that has
acquired secondary education. The malaria infection was
highest with mean parasitaemia 931.69+£136.23 (ul of blood)
in donors that has obtained secondary education followed
by 822.26+ 167.87 (ul of blood) in donors that has acquired
tertiary education and the least 731.11+ 413.22 (ul of blood)
in donors that has obtained primary education.

Blood group | No Exam Hepatitis No | HBV No (%) | HCV No (%) | Co-infection (%) | Malaria Parasitaemia
(%) Infected Infected) Infected HBVand HCV | (ul of blood) mean+SEM

Ab +ve 1 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 125.00+0.00

A-ve 0 (0.0) 0 (0.0) 0(.0.0) 0 (0.0) 48.00+2.75

A +ve 59 7 (11.9) 2(3.4) 5(8.5) 0 (0.0) 552.03£151.11

B-ve 1 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 350.00+0.00

B +ve 72 10 (13.9) 3(4.2) 7(9.7) 0(0.0) 1,091.40+308.43

0 -ve 28 2(7.1) 0 (0.0) 2(7.1) 0 (0.0) 980.89+401.51

0 +ve 234 19 (8.1) 9 (3.8) 9(3.8) 1(0.4) 915.60+135.05

Keys: A +ve (A Rhesus D positive), B +ve (B Rhesus D Positive), O +ve (O Rhesus D positive), AB +ve (AB Rhesus D positive), A -ve
(A Rhesus D negative) B -ve (B Rhesus D negative), O -ve(O Rhesus D negative), AB +ve (AB Rhesus D negative).
Table 7: Mean Malaria Parasite and Prevalence of Hepatitis B and C viruses among Blood Donors related to Blood Group in Ife

Central L.G.A. Osun State.

Table 7, shows the mean malaria parasite and prevalence
of hepatitis B and C viruses among blood donors related to
blood groups in Ife Central L.G.A. The prevalence of Hepatitis
B virus, Hepatitis C virus and Malaria parasite among
blood donors according to blood groups. The prevalence of
Hepatitis infection was highest (13.9%) in B+ve, followed by
11.9% in A+ve and the least 7.1% in O-ve. In HBV, (4.2%)
in B+ve was the highest followed by (3.8%) in O+ve and the

least (3.4%) in A+ve, the highest HCV (9.7%) was recorded
in B+ve, followed by 8.5% in A+ve and the least (3.8%) in
O+ve. co-infection (0.4%) was recorded in O+ve donors.
The malaria infection was highest with mean parasitaemia
1,091.40+308.43 (pl of blood) among B+ve donors followed
by 980.89+401.51 (ul of blood) in O-ve and the least
48.00+2.75 (ul of blood) in A-ve donors.

Variables No Examined Neutrophil Lymphocyte Eosinophil WBC meanSD PCV mean+SD
mean+SD mean+SD mean+SD
Age (years)
18-26 11 53.64+ 2.53 42.18+1.72 2.36%0.78 5,318.18+ 293.51 41.91+1.41
27-35 160 53.28+ 0.59 44.61% 0.56 2.09+0.18 5,184.32+ 73.80 42.22+0.31
36-44 156 55.21+ 0.59 44.63+ 0.60 1.24+0.15 5,177.56+ 77.08 42.52+0.38
45-53 63 54.62+0.89 44.17+6.86 1.71+ 0.29 4,950.79+ 110.89 42.27+0.51
54-62 10 53.20+ 1.75 44.60+ 1.80 2.20 £0.62 4,940.00 + 355.34 41.10+1.20
Sex
Male 382 54.30+ 0.37 44.05+1.37 1.71+0.11 5,135.34+ 47.70 42.51+0.21
Female 18 53.11+ 1.82 44.83+ 1.58 1.67+0.56 5,294.44+ 274.21 38.11+0.96
Marital status
Married 245 54.49+ 0.46 44.17+0.46 1.48+0.13 5,126.94+ 61.41 42.41+0.28
Single 155 53.86+ 0.61 43.97+0.57 2.08+0.18 5,167.10+ 73.52 42.14+0.33
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Occupation
Artisan 132 54.42+ 0.64 43.62+0.62 1.86+ 0.20 5,287.88 £ 87.14 42.03+3.71
Trader 73 53.68+ 0.79 45.18+ 0.97 1.29+£0.22 4,957.53%99.06 42.97+4.64
Civil servant 73 53.03+0.92 45.59+ 0.93 1.67 £ 0.25 5,193.15+ 109.64 41.42+3.72
Driver 54 54.39+ 0.89 44.02+ 0.88 1.50+ 0.28 5,092.59+ 109.11 43.00% 6.04
Student 49 54.63+£1.18 43.16 £0.01 2.33+2.34 4,987.76% 133.61 42.22+4.34
Farmer 19 58.53+1.63 40.00+ 1.58 1.47+0.49 5,189.47+ 274.01 43.32+ 3.94
Artisan 132 54.42+ 0.64 43.62+0.62 1.86+ 0.20 5,287.88 £ 87.14 42.03+3.71

Education
Primary 27 54.37+ 1.39 44.07£1.35 2.00+0.43 5,148.15 + 231.45 41.78+0.79
Secondary 248 54.26+0.43 43.99+ 0.43 1.61+0.13 5,172.98+ 57.36 42.27+0.29
Tertiary 125 54.19+ 0.75 44.29+ 0.71 1.86 + 021. 5,080.80+ 86.04 42.50+0.34
Total 400 54.25+ 0.37 44.09+ 0.36 1.71+0.11 5,142.50+ 47.14 42.31+0.21

Normal ranges: WBC =4000-10,000/mm 3, Neutrophil =40-70% Lymphocyte =20-45%, Eosinophil= 1-6%, Packed cell volume

(PCV) Women = (36-46%), Men = (40-54%).

Table 8: The Distribution of Neutrophil, Lymphocyte, Eosinophil, White Blood Cells and Packed Cell Volume related to Socio-

Demographic Factors in Ife Central.

Table 8, is the distribution of neutrophil, lymphocyte,
eosinophil, white blood cells and packed cell volume
according to socio-demographic factors among blood donors.
The highest mean PCV in the study was 42.52+0.38 in aged
group 36-44 years followed by 42.27+0.51 in those aged
45-53 years and the least was 41.10£1.20 in donors of 54-
62 years old. The highest mean WBC was 5, 318.18+293.51
in aged 18-26 years followed by 5,184.32+73.80 in aged
27-35 years and the least 4,940.00£355.34 in aged 54-62
years. The highest mean eosinophil was 2.36+0.78 in aged
18-26 years followed by 2.20+0.62 in aged 54-62 years and
the least 1.24+0.15 in aged 36-44 years. The highest mean
lymphocyte counts 44.63+0.60 in aged 36-44 years followed
by 44.61+0.56 in aged 27-35 years and the least 42.18+1.72
in aged 18-26 years. The highest mean neutrophil count
(55.21+0.59) was recorded in aged group 36-44 years
followed by 53.64+2.53 in those aged 18-26 years and the
least 53.20£1.75 in age 54-62 years old.

The highest mean PCV of 42.51+0.21 was recorded
in male, mean WBC of 5,294.44+274.21 in females, mean
eosinophil 1.71+0.11 in males, mean lymphocyte counts of
44.83+1.58 in females and mean neutrophil count 54.30+0.37
was recorded in males.

The highest mean PCV value of 43.32+3.94 was recorded
among farmers, mean WBC 5,287.87+274.14 among artisans,
mean eosinophil 2.33+2.34 among students, mean lymphocyte
counts 45.59+0.93 among civil servants and mean neutrophil
counts 58.53+1.63 was recorded among farmers. The highest
mean PCV 43.32+3.94 was recorded among farmers, mean
WBC 5,287.87+274.14 among artisans, mean eosinophil
2.33+2.34 among students, mean lymphocyte counts
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45.59+0.93 among civil servants and mean neutrophil counts
58.53+1.63 was recorded among farmers.

The highest mean PCV 42.50+0.34 was recorded among
donors in tertiary education, mean WBC 5,172.98+57.36
among donors with secondary education. Mean eosinophil
counts 2.00+0.43 among student, mean lymphocyte counts
44.29+0.71 among donors with tertiary and mean neutrophil
counts 54.37+1.39 was recorded among donors with primary
education.

Discussion and Conclusion

In this study, the overall prevalence of Malaria infection
was 883.95+ 103.06(ul/blood), The overall mean malaria
parasiteamia observed in the Local Government Areas was
lower than that of Awosolu OB, et al. [3] who recorded
Plasmodium falciparum with a mean parasite density of
1,814.70 parasite/pL in urban communities of Ibadan,
Southwestern Nigeria. The result was also lower to that
of Okoroiwu GIA [7], who recorded malaria paeasitaemia
of greater than 10,000 parasites /ul of blood among the
residents of Abuja, Nigeria, but Antwi-Baffour S, et al. [8]
recorded the low parasitaemia in their study on the incidence
of malaria parasites in screened donor blood for transfusion
to be 320/uL which is lower than what was recorded in this
study. The low malaria infection in this study may be due to
low level of education, environmental factors and improper
use of long-lasting insecticide nets and lack of mobilization
on malaria prevention.

The overall prevalence of Hepatitis infection was 9.5%,
Hepatitis B virus (HBV) infection was 3.5%, Hepatitis C virus
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(HCV) infection was 5.8% and co-infection of HBV and HCV
infections was 0.3%, However, Olaru ID, et al. [9], reported
the high prevalence of HBV (5.8%) and HCV (10.3%) among
patients with Tuberculosis in Heidiberg. Non infections of
tuberculosis among the donors in this could be attributed to
low prevalence of the hepatitis infection in this study. Non
infections of tuberculosis among the donors in this could be
attributed to low prevalence of the hepatitis infection in this
study. Njouom R, et al. [10] also reported high prevalence of
hepatitis infection (17.1%), HBV (4.4%), HCV (10.5%) and
co-infection (0.7%) in Cameroon which was slightly higher
than the result in this study. Low infection rate of HBV and
HCV in this study may be due to non-addicted to intravenous
drugs and non-sharing of syringes and needles also, usage of
protected sex.

The malaria infection was highest with mean
parasitaemia 2,136.18+ 770.70 (pl of blood) in donors aged
18-26 years. This was in conjunction with the work done by
Omatola CA, et al. [11], on Asymptomatic Malaria Infection
among Pregnant Women in a Semiurban Community of
North-Central Nigeria, where malaria infection peaked at
ages 31- 40 years but decreased with older ages. Okoroiwu
GIA [7], recorded high malaria paeasitaemia among age range
2-10 years among blood donors residing in Abuja, Nigeria,
Obimakinde ET, et al. [12], in the study on the prevalence of
malaria Infection among Patients attending the Health Centre
of the Federal University of Technology, Akure, reported
that the highest prevalence of 91.1% was recorded among
the children aged 1-10years, while the lowest prevalence
of 56.8% was recorded among the age group above 60 year.
The high prevalence of malaria infection among the young
adult in the study can be attributed to living in households
with stagnant water in the compound and staying outdoors
during the night with noncompliance to usage of Insect
Treated Nets.

The prevalence of Hepatitis virus infection was the
highest (18.2%) in donors aged 18-26 years, HBV has the
highest (18.2%) in donors aged 18-26 years, The highest
HCV (9.4%) was recorded in aged 27-35 years , The co-
infection was (0.6%) in donors aged 27-35years. Also,
Aernan TP, et al. [13] recorded that the more youthful age
groups 18-22years, 23-27years and 28-32years had higher
prevalence of Hepatitis infection at 11.90%, 13.05% and
6.53%, respectively In addition, it was also reported by
Amazigo UO, et al. [14] that by the age of 40 years, 87 %
of the Nigerian population has at least one HBV serologic
markers. The prevalence of hepatitis among may be as a
result of uncontrolled and unprotected activities with an
infected person and sharing of needles and syringes that has
been contaminated with an infected blood or other fluids
from an infected individual. Living with person who has
hepatitis and working in an area where the infection can be
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easily contacted is another reason for the high prevalence of
the infection was more among the age group in the study.

The mean malaria parasitaemia was found to be
1,529.67 + 703.41 (ul of blood) was high among females.
This was in conjunction with the report of Obimakinde ET,
et al. [12], where the prevalence of malaria was among the
female patients, also, Surakat OA, et al. [15], reported that
malaria infection was prevalent among female in Ejigbo and
Ilobu Local Government areas of Osun State and Ojurongbe
0, et al. [16], also reported in their study on prevalence of
P. falciparum infection among HIV positive individuals in
Nigeria, reported that more female (72.97%) were infected
with malaria than male (27.03%).0n the contrary Olopade
et al. reported that there was more malaria in male (20.8%)
than female (12.5%) Malaria. The prevalence of malaria
among female may be due to high work burden in areas
where mosquitos are prevalent. The high prevalence of
malaria infection shown among female in this study could
be due to female particularly women’s high work load in
area where mosquitos are rampart which may even delay
them from seeking medical attention. Pregnant women and
women with HIV and those that are immunosuppressed are
more likely to be infected.

In males, Hepatitis viral infection was highest (9.7%),
then HCV (6.0%) and HBV (5.6%), but Nkrumah et al,,
(2011), reported that the prevalence of Hepatitis B viral
(HBV) infection was high in females with 21.4% than males
and Hepatitis C viral (HCV) infection was high among males
with 11.6% while HBV and HCV co-infection was high in
males 2.6% than females. Abate A, et al. [17] also, reported
that the difference in proportions of prevalence of HBV was
4.4% in male versus 1.4% in female. Similarly, a study done
by Alemeshet Y, et al. [18], in Southwest Ethiopia showed
a high prevalence of the HBV in male 2.5% than the female
0.8% donors. The low infection rate of HBV in females may
be due to spontaneous clearance of acute infection which is
attributed to the occurrence of certain genetic factors such as
IL28B genetic variant in females Umumararungu, et al. [19].
However, the high prevalence of HBV in males might be due
to the likelihood of men to have multiple sex partners and
might be involved in unprotected sex.

The malaria infection was the highest with mean
parasitaemia 949.58+ 146.01 (pl of blood) among married
donors. However, Surakat OA, et al. [15], reported that single
women were more susceptible to malaria infection than
married women, which could be of a reflection of socio-
economic status. The prevalence of malaria among married
women can be as a result of their household responsibilities
such as waking up early before to prepare the household for
the activities of the day and in some communities, cooking
the evening food outdoor which may put them at greater risk
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than men. Among single donors, the prevalence of Hepatitis
virus infection was the higher (14.8%) than HCV (9.0%) and
HBV (5.2%). Co-infection was 0.6%, There was significant
difference between marital status and hepatitis infection (p=
0.004) and between HCV (p=0.025). This is similar to the
reports of Abate A, et al. [17], where the prevalence of HBV
was higher in single 4.2% than married and that of Negash M,
etal.[20],in which the sero-positivity of HBV was significantly
associated with marital status, on the contrary, Kesete, et al.
[21], reported that married were found to be more exposed
to both HBV and HCV infections with prevalence of 8.4%
and 2.4% respectively. Also, Yakubu A, et al. [22], reported
that Single males have higher prevalence of 26.1% of HBV
infection than their married counterparts with prevalence of
16.7%. The singles are more prone to hepatitis infection in
this study. This may be due to promiscuous and unprotected
sexual activities among singles. Also, homosexuality and oral
sex which are common among single can be a vital factor.

The malaria infection was highest with mean
parasitaemia 1,233.74+ 590.10 (pl/blood) in donors who
are farmers, on the contrary by Adeola 0O, et al. [23], stated
that malaria infection was significantly high among student
in Osogbo, Osun State (p<0.0001). The high prevalence
of malaria among farmer may be due to their agricultural
activities which exposed them to the risk factors, such as
lakes, rivers or swamps where mosquito breed, especially
those practice irrigation agriculture. The prevalence of
Hepatitis virus infection was highest (20.4%), the highest
HBV (6.1%) and the highest HCV (14.3%) were recorded
among donors who are students, while the highest co-
infection (1.4%) was recorded among traders. Prevalence
of Hepatitis among students in this study could be due to a
lack of caution when sharing sharp objects and unsafe sexual
practices.

The malaria infection was highest with mean
parasitaemia 931.69+136.23 (ul of blood) in donors that
has obtained secondary education. This is in conjunction
with the report of Surakat OA, et al. [15], where there was a
significant decline in malaria prevalence as the educational
status progress, where those with no formal education had
highest prevalence while those who has obtained tertiary
education had the lowest prevalence. High malaria infections
among those that has acquired secondary education may be
due to low education which mightincrease their vulnerability
to malaria infection for the probability of dying from malaria
is inversely related to education.

The prevalence of Hepatitis virus infection was highest
(11.1%) in donors that has obtained primary education.
The highest HCV (11.1%) was recorded in donors that has
acquired primary education, The highest HBV (4.4%) was
recorded in donors that has obtained secondary education.
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The highest co-infection (0.4%) was recorded in donors
that has acquired secondary education. However, Kesete, et
al. [21], reported that the highest prevalence of HBV 9.8%
was recorded among donors that has acquired higher level
of education, in contrast, they report that HCV infection
prevalence decreased with increasing level of education.
However, Olakunle BO, et al. [24], reported that the
prevalence of HBV was significantly lower among women
with at least secondary education compared with those with
no education or primary education. This study shows that
those with primary education has more Hepatitis infection
than others. High hepatitis infections among those that
has acquired primary education may be due to lack or low
education which might increase their vulnerability to the
infection. The higher the educational level an individual
had achieved can help to reduce the risk of acquiring the
infection.

The malaria infection was highest with mean
parasitaemia 1,091.40£308.43 (ul of blood) among B+ve
donors, but on the contrary, Obinna, et al. observed that
people with blood O+ showed significantly higher rate
of infection of malaria among blood donors in Onitsha,
Nigeria, but Antwi-Baffour S, et al. [8], whose work on the
incidence of malaria parasites in screened blood donor for
transfusion reported that all the blood groups examined had
malaria except blood group O negative and A negative and
the blood group O positive had the highest percentage 52%
of malaria infection, but Afoakwah R, et al. [25], reported
that individuals with blood group A are highly susceptible
to falciparum malaria. This reason given was that a protein
produced by some strains of the malaria can cause red blood
cells clump especially in group A individual which increase
the severity of malaria infection.

The prevalence of Hepatitis infection was highest
(13.9%) in B+ve, In HBV, (4.2%) in B+ve was the highest, the
highest HCV (9.7%) was recorded in B+ve, and co-infection
(0.4%) was recorded in O+ ve donors. The high prevalence
of hepatitis among blood groups as recorded in this study
may be due to fact that certain blood groups influence the
pathogenesis of HBV and HCV infections by modulating the
inflammatory and immune responses or by acting as ligands
and receptors for such agents Tyagi S, et al. [26], Zhou Y, et
al. [27]. For example, some ABO antigens have the ability to
block the binding of transfusion-transmitted disease causing
organisms to polysaccharides on the host’s cells while others
are not SB KV, et al. [28]. Also, Liu ], et al. [29] affirmed that
Blood group O has been found with a higher risk of infection
of HBV than other blood groups.

The highest mean PCV in the study was 42.52+0.38

in aged group 36-44 years. The highest mean WBC was
5, 318.184£293.51 in aged 18-26 years. The highest mean
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eosinophil was 2.36+0.78 in aged 18-26 years. The highest
mean lymphocyte counts 44.63+0.60 in aged 36-44 years.
The highest mean neutrophil count (55.21+£0.59) was
recorded in aged group 36-44 years.

The highest mean PCV of 42.51+£0.21 was recorded
in male, mean WBC of 5,294.44+274.21 in females, mean
eosinophil 1.71+0.11 in males, mean lymphocyte counts
of 44.83+1.58 in females and mean neutrophil count
54.30+0.37 was recorded in males. The highest mean PCV
value 0f 43.32+3.94 was recorded among farmers, mean WBC
5,287.87+274.14 among artisans, mean eosinophil 2.33+2.34
among students, mean lymphocyte counts 45.59+0.93 among
civil servants and mean neutrophil counts 58.53+1.63 was
recorded among farmers. The highest mean PCV 43.32+£3.94
was recorded among farmers, mean WBC 5,287.87+274.14
among artisans, mean eosinophil 2.33£2.34 among students,
mean lymphocyte counts 45.59+0.93 among civil servants
and mean neutrophil counts 58.53+1.63 was recorded
among farmers.

The highest mean PCV 42.50+0.34 was recorded among
donors in tertiary education, mean WBC 5,172.98+57.36
among donors with secondary education. Mean eosinophil
counts 2.00+x0.43 among student, mean lymphocyte
counts 44.29+0.71 among donors with tertiary and mean
neutrophil counts 54.37+1.39 was recorded among donors
with primary education. The results of this study showed
that all the haematological parameters examined falls
within the normal range despite the presence of malaria and
hepatitis infections. also, the study conducted by Oke OT,
et al. [30], on the assessment of haematological parameter
and Liver enzyme among Hepatitis B Infected blood donors
reported that there is a decrease in the haematological
parameters of the HBV seropositive subjects. Although
various hematological abnormalities have been duly linked
to the prevalence of malaria and hepatitis.
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