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ABSTRACT: Malaria is one of the most widespread parasitic infections globally and is a major cause of mortality,
particularly in regions of high malaria endemicity. This study was carried out to investigate the prevalence of malaria
infection and parasitaemia among patients attending General Hospital, Minna, North Central Nigeria. A total of one
thousand and seventy-one (1,071) individuals within the study area were enrolled for the study from the month of June,
2016 to May, 2017. Malaria parasitaemia was carried out using thick and thin blood films. Parasites counts were reported
per 800 white blood cells. The ages of the individuals recruited for the study ranged from 0 to 51years of age. Out of the
1,071 (100%) blood samples collected, 741 (69.19%) were positive for malaria parasitaemia of which 74 (9.99%), 134
(18.08%), 176 (23.75%) and 357 (48.18%) individuals scored malaria parasite densities of +++, ++, + and scanty had
parasites in their blood stream respectively. Statistically, there was a significant difference (P<0.05) between malaria
parasitaemia and age. On the other hand, of the 1071 (100%) blood samples collected and screened, there were 607
(56.68%) males and 464 (43.32%) females recruited for the study of which 404 (54.52%) of the total males sampled were
infected while 337 (45.48%) of the total females sampled were infected. There was no significant difference (P>0.05)
between the degree of malaria parasitaemia in relation to gender (sex). The high prevalence of malaria parasitaemia
among patients attending General Hospital, Minna, North Central Nigeria highlights the need for more efforts to be targeted
at controlling malaria among individuals as this will ultimately lead to a reduction in the incidence of malaria in Minna and
Nigeria at large.
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INTRODUCTION

Arthropod-borne diseases remain a major public health
issue in the resource-constrained settings. Since
immemorial, mosquitoes are closely associated with
mankind and play an important role in the transmission of
many dreadful diseases like malaria, filariasis, Japanese
encephalitis, dengue and yellow fever (Karunamoorthi and
Sabesan, 2013). Global medical reports have shown that
mosquito-borne diseases are responsible for significant
human morbidity and mortality throughout the world. Snow
etal. (2005) and Snow and Marsh, (2002) reported that the
magnitude of malaria in terms of morbidity and mortality in

humans makes it a major public health problem in tropical
and sub-tropical countries. It is estimated that about 300 to
660 million cases of malaria occur every year, of whom
around 90 per cent are in sub-Saharan Africa.

Malaria, a disease mostly caused by Plasmodium
falciparum, is a major public health problem. The global
burden is 207 million malaria cases every year resulting
into 627,000 deaths (WHO, 2013), sub-Saharan Africa
being the most affected region. In Nigeria, malaria still
remains a major health problem with about two-thirds of
the population living in malarious areas (WHO, 2014).
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Malaria has been around for thousands of years, and is
still a major problem today. Despite efforts to eradicate
malaria over the past 100 years, 149 to 274 million cases
and 537,000 to 907,000 deaths from malaria occur in sub-
Saharan Africa each year (Goodman et al., 2000). Malaria
is caused by microorganisms belonging to the genus
Plasmodium, and can infect reptiles, birds and mammals.
Of the more than 100 Plasmodium species, four of these
infect humans. The transmission of the disease from one
human to another involves mosquitoes of the genus
Anopheles (WHO, 2011). Anopheles gambiae is the
principal vector of malaria in sub-Saharan Africa (Gillies
and Coetzee, 1987; Sinka et al., 2010), where more than
90% of the World’s clinical cases are recorded (Sachs and
Malaney, 2002). According to recent World Health
Organisation’s reports and statistics, malaria threatens the
life and health status of the world’s human population;
resulting in as much as 600 million clinical attacks and an
estimated one million deaths annually. The
disproportionately high intensity of malaria transmission in
sub-Saharan Africa is due to the widespread distribution
and high vectorial capacity of the primary vector, i.e., A.
gambiae in the region (Hay et al., 2008). Studies have
established this anopheline species as one of the most
efficient transmitter of Plasmodium parasites in the world.
The epidemiological success of A. gambiae is largely
dependent on its highly dynamic ecological behaviour
(White et al., 2011), that have evolved over a long time to
take advantage of certain tropical clement weather
conditions that promote mosquito proliferation and
human/vector contact.

The administration of blood to a patient is potentially a
lifesaving procedure and the demand for blood has greatly
increased over the years (Ekwunife et al., 2011).
Transfusion therapy although a very important form of
treatment in humans, it may be the only option for survival
for many patients. Although this therapy helps to save
lives, blood can nonetheless be a vehicle for transmission
of infections including parasitic diseases (Agboola et al.,
2010). Malaria infection has become of more interest to
blood banking and blood transfusion based on discoveries
that malaria infection may cause methaemoglobinaemia,
as haemoglobin taken up by the parasites into their acid
food vacuole leads to the spontaneous oxidation of ferrous
(Fe2+) to ferric (Fe3+) iron.

This survey was undertaken to assess the prevalence of
Plasmodium falciparum malaria parasitaemia among
patients attending general hospital Minna, Niger State,
Nigeria. It is envisaged that data derived from the study
would enhance the development of malaria control
strategies in this area of stable malaria transmission.

MATERIALS AND METHODS
Study area

The study was conducted in Minna, Niger State, Nigeria. It
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is bounded to the north by Kebbi, Sokoto and Kaduna,
Federal Capital Territory (FCT) to the East, Benin Republic
to the West, Kwara and Kogi to the South. The metropolis
spreads across two Local Government Areas namely:
Bosso and Chanchaga LGA. The mean annual rainfall of
Minna is 1334 mm with August and September recording
the highest monthly rainfall of about 300 mm. the highest
monthly temperature is recorded in March with an average
daily temperature of 30°C and the lowest in August at
about 22°C. Minna has a tropical wet and dry climate with
a pronounced dry season.

Study population and blood collection

A total of one thousand and seventy-one (1,071) subjects
comprising of males and females cut across the different
health districts of the General Hospital, Minna, Niger State
were sampled for malaria screening. Safety procedures
were adopted in the collection of finger-prick blood
samples by swabbing the area with 70% alcohol and allow
to air dry before the collection begins. The criteria for
inclusion in the study were fever or a history of fever in the
24 to 48 hours preceding presentation. The blood collected
was transported to the laboratory in heparin bottles at 4°C
for analysis. Peripheral blood was collected on 1.5 x 7.0
cm strips of Whatman (Brentford, United Kingdom) 3 mm
filter paper and in heparinised bottles. The strips werethen
allowed to be air-dried and kept in plastic bags until use.

Estimation of parasite density

Traditionally, malaria is diagnosed by the demonstration of
the organism in Giemsa stained thick smears of peripheral
blood, and the different species are distinguished by their
appearance in infected erythrocytes (Rubin and Faber,
1994). The technique is capable of accurate and reliable
diagnosis, but only when performed by skilled
microscopists using defined protocols (Gray et al., 2007)
which presents major obstacles for the remote and poor
areas of the world.

Thick and thin films of the blood samples were prepared.
Thin blood film was fixed with methanol and all the blood
films was stained with 3% Giemsa stain of pH 7.0 for 30
min as reported by Cheesbrough, 2000. Blood films were
examined microscopically using x100 (oil immersion)
objectives as described by Cheesbrough 2000 and WHO
2000. The thick films were used to determine the parasite
densities while thin films were used to identify the parasite
species and infective stages. Parasite density per
microliter of blood was approximated or estimated from the
thick film by taking the number of leucocytes per microliter
of blood as 8,000 and expressed as follows:

Parasite count x 8000

Parasite density/uL =
arasite density/u No of WBC counted
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Table 1. Malaria parasitaemia in relation to age.

Age (Years)

Malaria parasite density test

Total malaria parasite

+++ ++ + Scanty
0-5 0 (0.00) 12 (12.12)  32(32.32) 55 (55.56) 99 (71.22)
6-10 3(4.62) 24 (36.92) 10 (15.38) 28 (43.08) 65 (61.90)
11-15 8 (10.26) 11 (14.10) 13 (16.67) 46 (58.97) 78 (67.24)
16 — 20 11 (16.18) 9(13.23) 17 (25.00) 31 (45.59) 68 (64.15)
21-25 9 (10.34) 27 (31.03) 12 (13.79) 39 (44.83) 87 (74.36)
26— 30 5 (6.76) 8 (10.82) 26 (35.14) 35 (47.30) 74 (67.27)
31-35 3 (6.00) 7 (14.00) 13 (26.00) 27 (54.00) 50 (83.33)
36 — 40 7 (13.73) 11 (21.57) 12 (23.53) 21 (41.18) 51 (62.96)
41 - 45 15 (18.52) 8 (9.88) 23 (28.39) 35 (43.21) 81 (71.05)
46 —50 9 (20.00) 10 (22.22) 7 (15.56) 19 (42.22) 45 (75.00)
51 -55 4 (9.30) 7 (16.28) 11 (25.58) 21 (48.84) 43 (67.19)
Total 74 (9.99) 134 (18.08) 176 (23.75) 357 (48.18) 741 (69.19)
¥? Call = 0.9358; x?Tab = 7.81; df = 3; P<0.05.
Plasmodium parasitaemia was graded as follows: RESULTS

<500 p/L= (+); 501 /L — 10000 p/L= (++) and 210,001 p/L=
(++4).

Laboratory procedures

Thick and thin blood films were prepared from finger prick
blood samples and stained with 10% Giemsa for 30 min
and examined by immersion oil microscopy with 1,000x
magnification. A slide was declared negative after
examining 200 high power fields without parasites. Each
slide was read independently and blindly by two certified
laboratory microscopists. Parasitaemia was quantified per
200 white blood cells (thick smear) or in case of very high
parasitaemia per 1,000 erythrocytes (thin film). Slides with
discrepant results were read again by a third reader and
the median parasitaemia taken as the final result
(Greenwood and Armstrong, 1991).

Ethical approval and clearance

The aim and objectives of the study was discussed with
the Various Ministries of Health (Hospitals Management
Boards) in Minna, Niger State. Permission to carry out the
study was obtained from these stakeholders. The written
consent forms and participant information forms were kept
separately from the data collection tools.

Statistical analysis

Statistical analyses were conducted using SPSS (version
20.0) software. Comparisons between populations were
made using Chi-Square analysis. An alpha value of < 0.05
denoted a statistically significant difference.

Malaria parasitaemia in relation to age

Results on age distribution as they relate to malaria
parasitaemia are presented in Table 1. Out of the 1,071
(100%) blood samples collected, 741 (69.19%) were
positive for malaria parasitaemia of which 74 (9.99%), 134
(18.08%), 176 (23.75%) and 357 (48.18%) individuals
scored malaria parasite densities of +++, ++, + and scanty.
Malaria parasite density with scanty parasites had the
highest density (parasitaemia) of 357 (48.18%) followed by
(+) with 176 (23.75%) while +++ malaria density had the
least parasite density of 74 (9.99%). On the age group, the
highest parasitaemia was recorded among 31 to 35 years
age group with parasite density of 50 (83.33%) while the
least was 65 (61.90%) recorded among 6 to 10 years age
group. Statistically, there was a significant difference
(P<0.05) between malaria parasitaemia and age as shown
in Table 1.

Malaria parasitaemiain relation to sex

The results on sex distribution as relate to malaria
parasitaemia infection are presented in Table 2. Out of the
1071 (100%) blood samples collected and screened, there
were 607 (56.68%) males and 464 (43.32%) females
recruited for the study of which 404 (54.52%) of the total
males sampled were infected while 337 (45.48%) of the
total females sampled were infected. Malaria parasite
density with +++ parasitaemia had the highest density in
males than in females with parasite density of 43 (58.10%)
and 31 (41.89%) respectively. Statistically, there was no
significant difference (P>0.05) between the degree of
malaria parasitaemia in relation to gender (sex) as shown
in Table 2.



Table 2. Degree of malaria parasitaemia in relation to sex.
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Degree of malaria Parasitaemia SEX Total malaria parasitaemia
Male Female

+ 93 (52.84) 83 (47.16) 176 (23.75)

++ 76 (56.72) 58 (43.28) 134 (18.08)

+++ 43 (58.10) 31 (41.89) 74 (9.99)

Scanty 192 (53.78) 165 (46.22) 357 (48.18)

Total 404 (54.52) 337 (45.48) 741 (69.19)

¥? Call = 0.9358; x?> Tab = 7.81; df = 3; P<0.05.

DISCUSSION

Malaria is one of the most widespread infections globally
and is a major cause of mortality, particularly in regions of
high malaria endemicity. This study was carried out
between June, 2016 to May, 2017, to investigate the
prevalence of malaria infection and parasitaemia among
patients attending General Hospital, Minna, North Central
Nigeria.

In this study, a high prevalence of 69.19% malaria
parasitamia was observed. This rate though higher than
that observed by Erhabor and colleagues in the Niger
Delta region of Nigeria as well as by other researchers in
Ghana (Erhabor et al., 2007; Muntaka and Opoku-Okrah,
2013) is quite similar to that observed in other parts of
Nigeria with rates ranging from 51.5 to 77.4% prevalence
of malaria parasitaemia among blood donors (Epidi et al.,
2008; Ekwunife et al., 2011; Badger-Emekaet al., 2013;
Mbanugo and Emenalo, 2004).The findings of this study is
also higher than prevalence of 28 and 10.2% respectively
observed by Agboola et al. (2010) in Lagos University
Teaching Hospital (LUTH) and by Erhabor et al. (2007) in
Port Harcourt, Nigeria. Other similar studies carried out
around the country including a study carried out in the
South East of Nigeria showed a prevalence rate of 40.9%
(Uneke et al., 2006). In Abakaliki metropolis, Epidi et al.
(2008) in their work obtained malaria prevalence of
(51.5%) among their blood donors. Similarly, Ekwunife et
al. (2011) reported an alarming high rate (74.1%) of
malaria infection among blood donors in Onitsha urban
area. The high prevalence of malaria parasitaemia in this
area could be due to the effects of climatic factors such as
temperature, humidity and rainfall which regulate the
biology and development of both mosquito and parasite,
as well as the behavioural attitude of the inhabitants of the
areas. The study areas have climatic factors and
environmental conditions which favour breeding of malaria
vectors and parasites resulting in the probable abundance
of malaria vectors.

The highest infection rate was recorded among 31 to 35
years age group. This is similar to the work of Muntaka and
Opoku-Okrah (2013) and might be a reflection of the risk
taking behaviour of adolescents and young adults who are
also less likely to pay much attention to malaria control

practices such as sleeping under insecticides treated bed
nets, wearing of protective sleep wear. This is contrary to
a study conducted in the south Eastern part of the country,
where the prevalence of malaria parasitaemia decrease
with increasing age, and individuals aged 20 to 25 years
were most infected (Uneke et al., 2006).

Based on sex, higher malaria parasitaemia of 54.52%
was recorded among males. This was not in agreement
with the study of Wariso and Oboro (2015) in Port
Harcourt, South-South, Nigeria who recorded a higher
infection rate of 97.5% among males. The reasons for the
observed sex differences are not farfetched as some of the
males exposed themselves more than females especially
when the weather is hot, by moving bare — bodied thereby
exposing themselves more to malaria vector bites than the
females.

Consistent with previous reports (Erhabor et al., 2007,
Chikwem et al., 1997; Erhabor et al., 2012; Adewuyi,
2001), it was found that P. falciparum was the predominant
species among plasmodium parasitized individuals.
Plasmodium falciparum malaria may be associated with a
potentially fatal outcome, particularly if there are delays in
recognition and treatment (Abdullahi et al., 2009).

With regards to the economy, the age range between 21
and 45 years forms the bulk of the work force and therefore
clinical disease in this group of individuals could lead to
loss of manpower and thus have a negative economic
impact on the country besides the adverse health effects.

Conclusion

The high prevalence of malaria parasitaemia among
patients attending General Hospital, Minna, North Central
Nigeria highlights the need for more efforts to be targeted
at controlling malaria among individuals as this will
ultimately lead to a reduction in the incidence of malaria in
Minna and Nigeria at large.
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