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Malaria is a life-threatening disease and potentially one of the most serious
infections during pregnancy in many sub-Saharan nations. This study was
conducted to evaluate the distribution of Plasmodium malaria and anaemia among
pregnant and non-pregnant women attending selected health facilities within
Makurdi, Benue State. Two hundred and fifty volunteered pregnant women and
100 non-pregnant women were randomly selected from 4 different health facilities
within Makurdi. Five millilitres (5ml) of blood sample was collected via
venipuncture into EDTA bottles. The overall total malaria prevalence was 56.3%.
Pregnant and non-pregnant women had malaria prevalence of 65.2% and 34%
(p>0.05). Age, education and occupation were significant (p<0.05) factors in the
distribution of malaria. Trimester was a significant (p<0.05) factor while
parities/gravidities were not significant factors (p>0.0%) in the distribution of
malaria. There was a significant (p<0.05) difference in the mean Packed Cell
Volume (PCV) across trimesters. Pregnancy with malaria was a significant
(p<0.05) factor that exacerbated PCV, leading to anaemia. Pregnant women were
more susceptible to malaria and anaemia than non-pregnant women in the present
study; hence, pregnant women should develop the habit of sleeping under an
insecticide-treated net and should avail themselves of antenatal care.

recommendation in Nigeria is poor (Wagbatsuma and
Omoike 2008).

Malaria is an acute febrile illness caused by Plasmodium
parasites, and is spread to people through the bites of
infected female Anopheles mosquitoes (WHO 2006). In
Nigeria, malaria in pregnant women is a significant
public health concern because it is the major cause of
maternal mortality (Omang et al 2020). Plasmodium
falciparum is the most widespread and virulent parasite,
and it is found throughout Sub-Saharan Africa,
accounting for more than 95% of cases in Nigeria
(Okangba et al 2023).

Malaria during pregnancy is a major health challenge
and ranks among the commonest complications of
pregnancy in Nigeria (Omo-Aghojai et al 2008).
Complications of malaria in pregnancy include
hypoglycemia, premature labour, acute pulmonary
edema, spontaneous abortion, still births, low birth
weights, maternal mortality, infant mortality and
anaemia (Sabo et a/ 2008). In light of the numerous
attendant risks of malaria in pregnancy, WHO
recommended a three-pronged approach to the strategic
framework for malaria prevention and control during
pregnancy in areas of stable transmission in Africa. This
includes the use of Insecticide Treated bed Nets (ITN),
Intermittent Preventive Treatment (IPTP) and effective
case management of malaria illness and anaemia (WHO
2004). Reports show that compliance with this

Anaemia in pregnancy is an important public health
concern worldwide (Idowu et al 2005), and particularly
in developing countries where poverty, nutritional
deficiency, worm infestation and malaria are common
(Jaleel and Khan 2008). Anaemia in pregnancy is a well-
known risk factor for maternal death, still births, low
birth weights, and fetal impairment (Uneke et al 2007).
Management and control of anaemia in pregnancy is
enhanced by the availability of local prevalence
statistics, which is not adequately provided in Nigeria
(Idowu et al 2005). Thus, accurate and early diagnosis of
malaria illness is key to effective and prompt
management of the disease (Oshikoya 2007).

It has been observed that malaria in pregnancy has
continued to be a scourge in tropical and subtropical
regions of the world. However, P. falciparum has been
noted to be the commonest and most serious form of the
disease in pregnancy (WHO 2009). Depending on the
endemicity of malaria in a particular place, there can be
the expectation that 1-50% of pregnant women may
carry malaria parasitaemia, especially in the placenta.
This condition may occur without the pregnant woman
noticing it, and this causes maternal anaemia and low
birth weight (Staalsoe et a/ 2004). This may be attributed
to anti-disease immunity acquired during previous
exposure that protects against clinical malaria (Rogerson
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et al 2007). Malaria, pregnancy and anaemia are health-
threatening conditions. The physiological changes of
pregnancy coupled with malaria pathological changes,
including anaemia, can result in severe complications
that make life difficult for the mother, child, caregiver
and society. This study was therefore undertaken to
determine Plasmodium malaria and anaemia distribution
amongst pregnant and non-pregnant women in some
selected health facilities in Makurdi, Benue State,
Nigeria.

Study area and design

This study was conducted in Makurdi, Benue State
located within the North Central Guinea Savannah belt.
The state receives between 900-1000mm of rainfall
annually. The dry season starts from October and ends in
March while rainy season is from April to October and it
is a period of intensive agricultural activities (Amuta et
al 2015). Benue State has 23 Local Government Areas
and it is the nation’s acclaimed food basket because of its
rich agricultural produce.

The study was a cross-sectional study, which was
conducted over a period of six months in 2024 (February
to July). Four different hospitals were randomly selected
from different parts of Makurdi: Yima Hospital, Federal
Medical Centre, Hemko Hospital, and Nongu Kristu u
iser Sha Tar (N.K.S.T.) Hospital. Structured
questionnaire was used to obtain data on the socio-
demographic variables of the participants.

Study population

A total of 350 volunteered participants were determined
by Rao soft sample calculator and included in the study.
Two hundred and fifty blood samples were collected
from pregnant women and 100 from non-pregnant
women. Venipuncture blood samples were collected
from volunteered participants of all ages and diagnosed
for malaria using microscopy to determine the
prevalence of asexual Plasmodium falciparum malaria
among the participants across the selected health
facilities in Makurdi.

Administration of questionnaire

Prior to the administration of questionnaire, a respondent
debriefing pre-test was carried out with ten targeted
respondents at Yina hospital to ensure improved data
quality, clarity, flow, and feasibility before full
administration of the questionnaire was done days after
(Mabekoje et al 2022). The respondent debriefing pre-
test was done by reading the questionnaire and asking the
respondents to answer. The participation was voluntary.
The participants were thereafter the pre-test, interviewed
using a well-structured questionnaire, so as to obtain
basic socio-demographic information about the study
population. The questionnaire contained information
such as the patient’s age, location, educational status,
occupation, trimester, gravidae etc.

Collection of blood samples

Patients’ blood was drawn from the preferred arm via
venipuncture. Of the Sml of blood collected, 3ml was
placed in an EDTA bottle and the remaining 2ml was

placed in a plain bottle. The blood in the EDTA bottle
was mixed by gentle inversion. Each tube was labelled
with the patient’s hospital number. The blood was used
to prepare smears (Okangba et al 2023).

Blood films preparation for parasite identification
Microscopy  (Gold  Standard; with  Olympus
CX31compound microscope) was used to examine each
sample collected, after thick and thin films were made. A
thin film was prepared by placing a drop of blood at the
centre of a microscope glass slide and using the corner of
a clean slide to spread the blood to cover an area of about
10mm? (Cheesbrough et al 2000). The slides were
labelled using the respective patients’ numbers assigned
at the laboratory. The slides were air-dried and stained
with 5% Giemsa’s solution for 20 minutes; this was
carried out for the identification and quantification of
asexual P. falciparum species. The slides were then
rinsed under mild running tap water and allowed to air-
dry. For the thick film, a small drop of blood was placed
at the centre of the grease-free slide and spread with the
edge of another slide in a repeated coil, shaped to a
diameter of approximately 2mm? The slides were
labelled and placed horizontally in a safe place to dry. It
was stained using 5% Giemsa stain for 20 minutes. Both
thin and thick films were observed microscopically
under %100 oil objective lens, and the results were
recorded (Cheesbrough et al 2000).

Packed Cell Volume (PCV) determination

Blood was drawn from a finger prick into a capillary tube
to determine the PCV. The blood samples were put in
microhematocrit tubes and spun at 12,000-15,000 rpm
for 5 minutes in a hematocrit centrifuge before being
read using a hematocrit reader. Anaemia in pregnancy is
described as a PCV of less than 30% or a hemoglobin
level of less than 10%. The severity of anaemia was
classified as follows: mild (PCV: 27 — 29%), moderate
(PCV: 19 —26 %) and severe (below 19%) (WHO 2014).

Informed consent and ethical approval

Informed consent was obtained from the volunteered
participants. Ethical approval was obtained from Benue
State Ministry of Health and Human Services with
reference number MOH/STA/204/VOL.1/79.

The data obtained were analysed with Chi square and
simple percentages. Statistical significance was set at
p<0.05.

Plasmodium falciparum distribution among pregnant
and non-pregnant women and across their socio-
demographic variables

Table 1 shows that the overall prevalence of malaria was
56.3% (197/350). Federal Medical Centre had the
highest prevalence (68%, 85/125), while the least
prevalence (42.7%, 32/75) was observed at Yima
Hospital. There were significant differences in the
prevalence of infection between selected health facilities
(y*>=151, df=3, p<0.05). Table 2 shows that pregnant
women had the highest malaria infection (65.2%,
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163/250) compared to their non-pregnant (34%, 34/100)
counterparts. The prevalence of infection between
pregnant and non-pregnant participants was not
significantly different (3>=0.989, df=3, p>0.05).

Table 3 shows that pregnant women within the ages
of 26 to 35 years had the highest (77.6%, 97/125) malaria
infection rate while the lowest (36.4%, 4/11) was
observed in pregnant women who were 46 years and
above. There was a significant difference (y>=154, df=3,
p<0.05) in the prevalence of infection across the age
groups. Distribution of malaria based on education

indicated that, participants who had no formal education
had the highest (82%, 41/50) malaria infection while
pregnant women who had tertiary education had the least
(33.3%, 15/45) malaria infection. There was a significant
difference (y*>=153, df= 3, p<0.05) in the prevalence of
infection across the educational status of the pregnant
women. According to occupation, traders had the highest
prevalence of infection (85.3%, 64/75) while teachers
had the least (32.3%, 10/31). There was significant
difference (y>=517, df=4, p<0.05) in the prevalence of
infection across occupations.

Table 1: The mean Plasmodium falciparum distribution amongst all the participants in the selected health facilities

in Makurdi

Hospitals Total No. No. Positive Percentage N
Examined By Microscopy Prevalence %

Yima 75 32 42.7 p<0.05
EM.C. 125 85 68 Df=3
Hemko 75 42 56
N.K.S.T 75 38 50.7 151
Total 350 197 56.3

F.M.C.: Federal Medical Centre, No: Number; N.K.S.T. : Nongu Kristu u iser Sha Tar

Table 2: Malaria distribution amongst pregnant and non-pregnant women across the selected health facilities in

Makurdi
Hospitals No. Pregnant No. Pregnant No. Non-Pregnant ~ No. Non- Pregnant  y?
Women Exam. Women Positive Women Exam. Women Positive
(%) (%)
Yima 50 27 (54) 25 5(20) p>0.05
FM.C 100 75 (75) 25 10 (40) Df=3
Hemko 50 35(70) 25 7 (28) 0.989
NKST 50 26 (52) 25 12 (48)
Total 250 163 (65.2) 100 34 (34)

F.M.C.: Federal Medical Centre, No: Number; N.K.S.T. : Nongu Kristu u iser Sha Tar

Table 3: Distribution of Plasmodium falciparum malaria based on socio-demographic variables amongst pregnant

women across the selected health facilities in Makurdi

Variables Number Number e
Examined Positive (%)

Age p<0.05

18-25 39 20 (51.3)

26- 35 125 97 (77.6) Df=3

36- 45 75 42 (56)

>46 11 4(36.4) 154

Total 250 163 (65.2)

Education

None 50 41 (82) p<0.05

Primary 73 58 (79.5) Df=3

Secondary 82 49 (59.8)

Tertiary 45 15 (33.3) 153

Total 250 163 (65.2)

Occupation

Farmers 85 62 (72.9) p<0.05

Traders 75 64 (85.3)

Civil Servants 51 21 (41.2) Df=4

Teachers 31 10 (32.3)

Others 8 6 (75) 517

Total 250 163 (65.2)
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Malaria and PCV distribution among pregnant women
based on trimesters and gravidity

Table 4 shows that, pregnant women were more infected
(79.2%, 80/101) at the first trimester. The least infection
(42.3%, 22/52) was observed at the third trimester. Chi-
square analysis indicated there was a significant (y?
=508.8, df=2, p<0.05) difference in the prevalence of
infection across the three trimesters. Malaria distribution
based on gravidity indicated that, primigravidas had the
highest (91.5%, 75/82) malaria infections while the least
(45.7%, 63/138) infection was observed among
multigravidas. There was no significant (y>= 4.59, df= 2,
p> 0.05) difference in the prevalence of infection across
gravidity. Table 5 indicated that, pregnant women at the
first trimester had a mean mild anaemia of 21% and those
at the third trimester also had a mild PCV of 29%. There

was a significant (y*=13.4, df=2, p<0.05) difference in
PCYV distribution across the trimesters.

Table 6 shows that, pregnant women who were
infected with malaria had the least (22%) PCV while
non-pregnant women had the highest (35%) mean PCV.
Chi-square analysis revealed that, the difference in PCV
across pregnant women with malaria, pregnant women
without malaria and non-pregnant women were
significant (y* =14.5, df=2, p<0.05). Table 7 indicated
that, pregnant women who had severe anaemia (11%-
20%) had the highest (100%, 35/35) malaria infection
while pregnant women with normal PCV (31% - 40%)
had the least (33%, 26/80) malaria infection. Non-
pregnant women who had normal PCV (31% - 40%) had
32% malaria infection. The difference between PCV and
malaria infection across pregnant and non-pregnant
women was significant (> = 26, df=2, p<0.05).

Table 4: Malaria distribution based on trimesters and gravidity

No. Pregnant Women Examined

Number Y
Positive (%)

Trimesters
First 101 80 (79.2) p<0.05
Second 97 61 (62.9) Df=2
Third 52 22 (42.3) 508.8
Total 250 163 (65.2)
Gravidity
Primigravidas 82 75 (91.5) p>0.05
Secundigravidas 30 25 (83.3) Df=2
Multigravidas 138 63 (45.7) 4.59
Total 250 163 (65.2)
Table 5: Mean PCV distribution based on trimesters
Trimester Number examined Mean 1
PCV %
First 101 21 p<0.05
Second 97 26 Df=2
Third 52 29 134
Total 250 25
Table 6: Mean PCV distribution amongst participants
Parameters Number Mean e
Examined PCV%
Pregnant Women with Malaria 163 22 p<0.05
Pregnant Women without Malaria 87 29 Df=2
Non-Pregnant Women 100 34 14.5
Total 350 28.3

Table 7: Relationship between PCV and malaria distribution

Pregnant Women N=250

Non-Pregnant Women (Control) N=100

2

PCV % Number Number Number Number X
(Remarks) Examined Positive (%) Examined Positive (%)

11-20 (Severe Anaemia) 35 35 (100) 00 00 (00) p<0.05
21-30 (Mild Anaemia) 135 102 (76) 25 7 (28) Df=2
31-40 (Normal) 80 26 (33) 85 27 (32) 26
Total 250 163 (65.2) 100 34 (34




Zawua et al. Malaria and anaemia prevalence in women 15

The overall total malaria prevalence amongst pregnant
and non-pregnant women, which was 56.3%
corroborated with a study conducted in Gabon by
Bouyou-Akotet et al (2003) where they had a total
malaria prevalence of 57%. The significant difference in
the prevalence of infection across the different health
facilities in this study could be attributed to different
prevailing ecological conditions and variations in
environmental factors of the study locations (Elom ef al
2017). Some anthropogenic factors and population
densities could be responsible for the recorded variations
in the prevalence of malaria in the different locations. In
some densely populated communities, most of the
anopheline mosquito vectors prefer to feed on humans
while in sparsely populated areas, the mosquitoes switch
over to zoophilic feeding behaviour (Service and
Townson 2003). Outdoor activities of some people from
diverse cultural backgrounds render people susceptible
to the infective bites of exophagic and exophilic
mosquitoes (Elom et al 2017).

Pregnant women had a higher (65.2%) malaria
infection compared to their non-pregnant counterparts
(34%). These findings are consistent with studies
conducted in Edo State, Nigeria by Wogu and Obasohan
(2014) and Oladeinde ef al (2012), who reported higher
malaria infection in pregnant women compared to non-
pregnant women. This could be as a result of the
favourable disposition of pregnant women to mosquito
bites. The prevalence of malaria in pregnant women in
endemic areas is 2-3 times higher than that of non-
pregnant women living in the same area (Steketee et a/
2001). Pregnant women in endemic areas are highly
susceptible to malaria, and the frequency and severity of
the disease are higher in pregnant than non-pregnant
women (Jimoh, 2006). During pregnancy, immunity is
altered, hence 70-85% of pregnant women in endemic
areas are susceptible to malaria (Brabin 1991).

Age, education and occupational status of pregnant
participants indicated a significant association in the
distribution of malaria in the study area. Age was also a
significant factor in malaria distribution in studies
conducted in Ghana (Tay et al 2013; Ahadzie-Soglie et
al 2022), Ebonyi (Elom et al 2017), Niger (Mabekoje et
al 2022), and Ogun (Okangba et al 2023) States, Nigeria.
There was a decline in malaria parasitaemia with an
increase in the age of pregnant women in this study,
which could be attributed to the acquisition of higher
immunity to the parasitic infection by the older pregnant
women due to higher exposure over the years to the
infective mosquito bites, as against the shorter exposure
periods that were supposed to have taken place within the
younger ones.

Malaria parasitaemia was inversely proportional to
the educational status of the volunteered pregnant
women in the study area. Pregnant women with tertiary
level of education had significantly lower prevalence of
malaria infection, which was consistent with studies
conducted by Ahadzie-Soglie et al/ (2022). Though, in
variance with studies conducted by Okangba et al

(2023). It is possible that educated participants were well
informed on malaria control measures and the impact of
malaria on pregnancy and infants. Hence, they had used
certain malaria control measures. Though other studies
in Osun (Akinboro et al 2010), Edo (Wogu and
Obasohan 2014) and Ghana (Fondjo et a/ 2020) indicated
that age was not a significant factor in the distribution of
malaria amongst pregnant women.

This study revealed that pregnant women who were
traders and farmers had significantly higher malaria
parasitaemia, while teachers and civil servants had lower
malaria parasitaemia, which corroborated a study
conducted by Ahadzie-Soglie et al (2022). There are
possibilities that teachers and civil servants had the will
and financial abilities to use different control measures
against malaria.

There was a systematic decrease in malaria
parasitaemia from the first to the third trimester.
Trimester was identified as a significant risk factor for
malaria among pregnant women in this study. Findings
in this study were consistent with studies conducted in
Ebonyi State, Nigeria (Elom et al/ 2017) and Ghana
(Fondjo et al 2020). Though at variance with the present
study, Akinboro ef al (2010) and Wogu and Obasohan
(2014) reported that, malaria parasitaemia was highest at
the third trimester. The highest malaria infection in the
first trimester in this study could be attributed to the non-
usage of Intermittent Preventive Therapy in pregnancy
with Sulphadoxine Pyrimethamine (IPTp-SP), an
efficient intervention against malaria transmission in
pregnancy (Elom et al 2017). The use of IPTp-SP is
prohibited within the first trimester of pregnancy due to
its potential teratogenic effect during the first trimester, a
vital period for organogenesis and general formation of
the foetus (Elom et al 2017). Cell-mediated immune
responses to malaria antigens are more markedly
suppressed in first (primigravidae) than in subsequent
pregnancies (Bauseman ef al/ 2019). The multigravidae
are presumably less affected because immunological
memory from first pregnancy is retained (Emmanuel et
al 2023).

Higher malaria prevalence was observed among
primigravidae compared to secundigravidae and
multigravidae in this study. However, parity/gravidity
was not a significant factor in the distribution of malaria
among pregnant women in Makurdi, Benue State,
Nigeria. Contrary to this study, a study conducted in
Kenya (Ouma et al 2017) reported that, primigravidae is
a significant risk factor for malaria distribution. Studies
conducted in Edo (Wogu and Obasohan 2014), Adamawa
(Emmanuel et a/ 2023), Osun (Akinboro ef al 2010), and
Ebonyi (Elom et al 2017) states in Nigeria, Ghana
(Ahadzie-Soglie ef al 2022) and Gabon (Bouyou-Akotet
et al 2003) reported that higher malaria parasitaemia
were associated with primigravidae in line with this
study. Higher malaria infection in primigravidae may
arise because immunity in pregnancy is significantly
diminished, especially in primigravidae (Schantz- Dunn
and Nour 2009: Desai et al 2007).

Pregnancy was significantly associated with anaemia
in this study. Severe anaemia was more associated with
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pregnant women who had malaria compared to pregnant
women who had no malaria parasitaemia, though the
difference in anaemia among pregnant and non-pregnant
women was not significant. There was severe anaemia in
pregnant women with malaria because splenic
sequestration of malaria-infected red blood corpuscles
could have led to folic acid deficiency, hence microcytic
anaemia in pregnant women (Schantz and Nour, 2009).
Malaria is responsible for 25% of severe anaemia during
pregnancy (Desai et al 2007, Oladeinde et a/ 2012).

Consistent with the present study, Oladeinde et al
(2012) and Ahadzie-Soglie et a/ (2022) reported higher
anaemia among pregnant women who had malaria
compared to their counterparts who had no malaria
parasitaemia. Pregnant women with moderate and low
anaemia in this study had significantly higher parasitic
prevalence. These findings are in agreement with studies
conducted in Gabon (Bonyou-Akotet et al 2003) and
Ademawa State (Emmanuel et a/ 2023) where pregnant
women who were anaemic had higher malaria
parasitaemia. Contrariwise, Akinboro et al (2010)
recorded zero malaria among pregnant women who had
severe anaemia and 20.9% malaria prevalence among
pregnant women who had moderate anaemia and 42.7%
of malaria parasitaemia among those who had normal
PCV.

Malaria prevalence amongst pregnant women was
significantly higher compared to non-pregnant women.
Age, education, occupation and trimester were
significant factors in the distribution of malaria amongst
the volunteered participants, while parities/gravidities
were not significant factors in the distribution of malaria
in the study area. A significant difference in the mean
PCV across trimesters was observed. Pregnancy with
malaria in the present study was a significant factor that
was exacerbated by the decrease in PCV, leading to
anaemia. Significantly high PCVs were identified with
non-pregnant women compared to pregnant women
without malaria and pregnant women with malaria.
Malaria may have been significantly associated with
pregnant women with severe anaemia. Pregnant women
should always sleep under Insecticide-Treated Nets
(ITNs) and should always avail themselves the usage of
Intermittent Preventive Therapy in Pregnancy with
Sulphadoxine Pyrimethamine (IPTp-SP) during ante-
natal period.
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