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Abstract

This study determined the prevalence and associated risk factors of malariainfection among pregnant women attending
antenatal clinicinYolaNorth, Adamawa State, Nigeria, between December 2017 and April 2018. Both direct microscopy
and rapid diagnostic test were employed in this study to establish infection. Structured questionnaires were used to
collect information from the participants. The study showed that 63 pregnant women were positive for malariainfection
out of the 270 sampled. Overall malaria prevalence of 23.3% was recorded during this study. There was no significant
association between malaria infection and the clinics sampled (p>0.05). Results have shown that the prevalence was
relatively low, and this could be attributed to low transmission rate of malaria during dry season in Adamawa State. In
relation to parity, prevalence of malariawere; primigravidae (21.6%), secundravidae (20.0%) and multigravidae (26.7%).
Similarly, in relation to gestational age prevalence was first trimester (27.9%), second trimester (25.0%) and third
trimester (20.0%). There were no significant associations between malariainfection, parity and gestational age (p>0.05).
The age-group 38 > years had highest prevalence while 15-23 years had least. There was no significant association
between malariainfection, educational level and occupation (p>0.05). Relating to the participants occupation, prevalence
of malariawas reported as 30.0, 22.9 and 23.5% for civil servants, unemployed and business respectively. It istherefore
recommended that early attendance and utilization of focused antenatal care services by all pregnant women will reduce

the risk of malariain pregnancy.
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I ntroduction

Malaria is a life threatening parasitic disease of man
caused by a parasite of genus Plasmodium, which is
transmitted from person to person through the bite of
infected female Anopheles mosquito. It is a killer and
debilitating disease, formidable health and socio-economic
problemintheworld (Word Health Organization, 2014).
Malariaisan entirely preventable and treatable mosquito-
borne illness. In 2015, 95 countries and territories had
ongoing malariatransmission and an estimated 3.2 billion
people nearly half theworld's population, were at risk of
malaria (World Health Organization, 2016). There were
an estimated 214 million cases of malariaworldwide, and
an estimated 438,000 deaths. Approximately 90% of all
malaria deaths occur in Africa. In 2015, an estimated
292 000 African children died before their fifth birthday
dueto malaria. Globally, the disease caused an estimated
306 000 under-five deathsin 2015 (WHO, 2016). Between
2000 and 2015, an expansion of malaria interventions
hel ped to reduce malariaincidence by 37% globally, and
by 42% inAfrica. During the same period, maariamortality

rates decreased by an estimated 60% worldwide and by
66% inAfrica. Inthe under-five age-group, mortality rates
have declined by 65% globally, and by 71% in Africa
(WHO, 2016). In addition, pregnant women are at immense
risk of malaria due to natural immune depression in
pregnancy (Fievet et al 2007). About 25% of all estimated
mal aria cases in the World Health Organization African
Region occur in Nigeria(WHO, 2010).
Malariainfection during pregnancy isamajor public
health problem in tropical and subtropical regions
throughout theworld (WHO, 2010). The burden of malaria
infection during pregnancy is caused mainly by
Plasmodium falciparum, the most common malaria
speciesinAfrica(WHO, 2010). Each year at least 3 million
pregnancies occur among women in endemic areas of
Africa, most of who reside in areas of relatively stable
mal ariatransmission (Brabin, 2000). The symptoms and
complicationsof malariaduring pregnancy differ with the
intensity of malariatransmission and thus with the level
of immunity the pregnant woman has acquired (Perlmann
and Troye-Blomberg, 2000). Pregnant women and the
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unborn children are particularly vulnerable to malaria,
which is a major cause of prenatal mortality, low birth
weight, and maternal anaemia (Greenwood et al 2007).

Beyond theimpact of malariaon children and pregnan
women, it affectsthe general population; 100% of thetota
population of Nigeriaisat risk of malariaand at | east 50%
of the total population suffers from at least one episodk
of malaria each year (WHO, 2010). In Nigeria, 11% o
maternal deathsare attributed to malaria (Federa Ministry
of Health, 2000). However, malariaprevention measure:
have received great attention in the last six years a
increased funding has resulted in the scal e-up of malari:
control efforts. The reports on the prevalence of malari:
in pregnancy in different regions of Nigeriaranged fromn
19.7% to 72% (Kagu et al 2007; Tayo et al 2009)
Neverthel ess, the method employedin any diagnosisisar
important criterionin reporting valid results. The accuracy
of amalaria microscopy result is influenced by factor:
such astraining and retraining, experience, motivation anc
laboratory facilities (Ohrt et al 2007).

Aim of the study

Theaim of thisstudy wasto determine the prevalence and
associated risk factors of malariaamong pregnant women
attending antenatal clinicin YolaNorth, Adamawa State.

Materialsand methods

Sudy area and design

The study was conducted in' YolaNorth Local Government
Areawhich hasapopulation of 336,648 (NPC, 2006) and
located in central zone of Adamawa State. It lies between
Latitudes9°, 11" N to 9°N and L ongitudes 12°20" N to 12°
39’ N covering atropical climate marked by dry and rainy
season. Therainy season usually commences around May
and ends in the middle or late October. The rainfall is
characterized by amaximum meantotal rainfall of 1113.3
mm. August and September are the wettest monthswith
about 25% of thetotal annual rainfall. Thedry season starts
in late October and endsin late April (Adebayo, 1999).
Maximum temperature in Yola North can reach 40°C
around April and minimum temperature could be as low
as18.3°C between December and early January. Relative
humidity intheareasisabout 26% in the month of January
while February isthelowest, with high relative humidity
valvesof 58, 69, 79, 79, 77, and 66 respectively could be
recorded during the month of May to October, particularly
during themonth of July and August asthe peak with about
80% relative humidity.

Three (3) Primary Health Care Centres were selected
namely: AlkalawaPrimary Health Care Center, Doubelli
Primary Health Care Center and Jambutu Primary Health
Care Centreout of atotal of 11 primary health care centers
in'YolaNorth Local GovernmentArea, AdamawaState. 270
pregnant women were sel ected randomly without the prior
knowledge of their family history. The women were of
varying ageranging from 20-40 yearsand al so of different
status. Peripheral blood sampleswere collected fromthe

pregnant women in each of the primary health centersonce
aweek, during theantenatd visits. The study was conducted
between December 2017 and April 2018.
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Figure 1. Map of YolaNorth showing the study-area.

Source: GIS Laboratory, Department of Geography,
MAUTECH, Yola, 2018.

Ethical clearance

Prior to the commencement of the study, ethical clearance
was obtained from the State Ministry of Health, Yola
Permission were al so obtained from the authorities of Yola
North Local Government Area. Theinformed consent of
the pregnant women who wererecruited for the study were
sought and obtained.

Sample size determination

The 270 sample size was determined using the formula
for cross-sectional studiesas described by Araoye (2003):

Z?PQ
= T
Where N = Desired samplesize.
Z = Standard normal deviation at 95%
confidencelevel usually set at 1.96.
p = prevaencerate.

D isthe allowable error which istaken as 5%, Q =1 —p.

Questionnaire administration and blood sample
collection

Structured questionnaires were administered to all
participants to collect information on age, parity,
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gestationa age, use of insecticidetreated nets (ITNs), level
of education and occupation. Thosewho wereliteratefilled
the questionnaires by themselves while those who could
not read and write were assisted by trained interviewers.
The questionnaireswereretrieved instantly.

For each pregnant woman, thefinger to be pricked was
cleaned with 70% ethyl alcohol, and allowed to air dry,
and then the side of thefingertip was pricked with asterile
blood lancet. A drop or two of blood were collected from
each sel ected person and were dropped on aclean grease-
freedide. It wasthen spread to make athick smear using a
spreader. Thethick filmswereair-dried.

Thick film staining and observation

Giemsa stain (3%) of pH7.0 was poured on each thick
blood smear and allowed to stand for 30-40 minuteson a
staining rack (Cheesbrough, 2006). The stained filmswere
then washed using buffered distilled water. Thedideswere
drained on afilter paper and air-dried. The stained slides
were examined microscopically for malariaparasitesusing
oil immersion (x100) objective as described by
Cheesbrough (1998). The number of asexual malaria
parasite found on the slide were counted per 200
leucocytes (Agomo et al 2001) and recorded. Theparasite
density was calculated by dividing the number of parasite
by the number of leukocytes and multiplied by 8000,
assuming each woman has 8000 leucocytes/ml.

number of observed parasites x 8000D ml
200

Parasite D ml =

The parasites density was calculated for each pregnant
woman that was found to be malariapositive.

Data analysis

The data generated on prevalence was analyzed using
statistical packagefor Social Sciences(SPSS) version 22.0
Window versions. The statistical significance of variables
was estimated using chi-square test. Pearson correlation
analysis was used to establish possible correlation of
prevalencewith parity, age, and trimester. p-values>0.05
were considered as measures of significance.

Results

The result in Table 1 shows that 63 (23.3%) pregnant
women were positive for malaria parasite out of the 270
sampled. There was no significant association between
malariainfection and the clinics sampled (p>0.05). Table 2
presents the prevalence of malaria with regard to parity
among pregnant women in the study area. Primigravidae
had 21.6%, secungravidae had 20.0% and multigravidae had
26.7%. Highest percentage prevalence was found among
multigravidae. However, there was no significant
association between parity and malariainfection among
the subject group (p>0.05). The prevalence of malaria
infection among the pregnant women according to
gestational ageis also shown in Table 2. First trimester
had 27.9%, second trimester had 25.0% and third trimester

had 20.0%. No significant association was found between
malaria and gestational age (p>0.05). Table 3 presents
prevalence of malariaaccording to ageinthe order; 22.4,
21.2,27.8and 40.0% for 15-23, 24-30, 31-37 and 38years
and aboverespectively. Agerange 38> years had highest
prevalencewhile 24-30 had lowest. At p-value 0.05, there
was no significant association between malariainfection
and age. Similarly, prevalence of malariaaccording theuse
of ITNs as presented in Table 3 shows that those using
ITNs always had prevalence of 25.8% while 14% was
recorded for thosewho seldom use | TNs. Thiswork reports
no significant association between malariaand the use of
ITNs(p>0.05). Table4 presentsthe prevalence of malaria
according to educationd level among the pregnant women.
Thosewho had tertiary, secondary, primary and no formal
education had malariaprevalence of 21.4, 21.9, 21.6 and
27.9% respectively. Highest prevalence was observed
among those with non-formal education. The association
between malariainfection and educational level was not
significant (p>0.05). Table 4 a so presentsthe prevalence
of malariainfection among the subject group according to
occupation. Civil servants had 30%, unemployed had
22.9% and businesswomen had 23.5%. Farmerswere not
recruited in the study. The association between malaria
infection and occupation was not significant (p>0.05).

Table 1: Prevalence of malariaamong pregnant women
according to health centresin YolaNorth, Adamawa State.

Health Centre No. examined No. positive (%)
Alkalawa PHC 70 12(17.1)
Doubelli PHC 80 18(22.5)
Jambutu PHC 120 33(27.5)
Total 270 63(23.3)

x2=2.22, df =2, p-value=5.99.
PHC —Primary Health Centre.

Table 2: Prevalence of malariaamong pregnant women
according to parity and gestational age in Yola North,
Adamawa State.

Variables No. No.
examined  positive
(%0)
Parity Primigravidae 74 16 (21.6)
Secundigravidae 80 16 (20.0)
Multigravidae 116 31 (26.7)
Gestational ~ First trimester 43 12 (27.9)
Age
Second trimester 108 27 (25.0)
Third trimester 119 24 (20.2)
Total 270 63 (23.3)

Parity: x2 =2.22, df = 2, p-value = 5.99.
Gestational Age: x> =1.66, df = 2, p-value=5.99.
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Table 3: Prevalence of malariaamong pregnant women
according to age and use of Insecticides Treated Netsin
YolaNorth, AdamawaState.

Variables No. No. positive
examined (%)
Age(years)  15-23 111 26 (22.4)
24-30 118 25(21.2)
31-37 36 10 (27.8)
38> 5 2 (40)
Useof ITNs  Always 213 55 (25.8)
Seldom 57 8 (14)
Total 270 63 (23.3)

Age: x*=1.12, df = 3, p-value=7.82.
Useof ITNs: x2=3.49, df =1, p-value=3.84.
ITNs—Insecticide Treated Nets.

Table 4: Prevalence of malariaamong pregnant women
according to educational level and occupation in Yola
North, Adamawa State.

Variables No. No.
examined positive
(%)
Educational Tertiary 14 3(21.4)
Level
Secondary 114 25 (21.9)
Primary 74 16 (21.6)
Non formal 68 19 (27.9)
Occupation Civil servant 10 3(30)
Farming 0 0(0.0)
Unemployed 175 40 (22.9)
Business 85 20 (23.5)
Total 270 63 (23.3)

Educational Level: x2 = 1.04, df = 3, p—value = 7.82.
Occupation: x> =0.29, df = 2, p-value =5.99.

Discussion

Malaria is dangerous especially an infection with P.
falciparum during pregnancy. Pregnancy appears to
interfere with theimmune processesin malariaadisease
which itself altersimmune reactivity. In highly endemic
mal arious area where semi-immune adults usually have
substantially acquired resistance to local strains of
plasmodia, the prevalence of clinical malariaishigher and
its severity greater in pregnant women than non-pregnant
women (Uko et al 1998). The prevalence level recorded
inthisstudy islower thanin Otukpo, Benue State, wherea
prevalence of 42.3% was recorded (Jombo et al 2010),
and a prevalence of 41.6% in Argungu, north-western
Nigeria (Sani et al 2015). However, the findings in this
work corroborated the result in Maiduguri where a
prevalence of 22.1% wasrecorded among pregnant women
(Kagu et al 2007). It also agreeswith the result reported
by Agomo et al (2009) among pregnant women attending
antenatal clinicin Lagoswhereaprevaence of 7.7% was
recorded. Therdatively low prevalence of malariarecorded
in this research could be due to the fact that data was
collected during the dry season as climate and
environmental conditionshave been shownto greetly affect

the transmission of malaria (Ayanda, 2009). Another
contributing factor for the low prevalence of malaria
among pregnant women in this study could also be as a
result of adherenceto recommendation by WHO that every
pregnant woman attending antenatal clinic should receive
intermittent prevention treatment with the inclusion of
salfadoxine-pyrimethaine (IPTP) aspart of antenatal care
(Dialaet al 2013).

Previous studies have consistently demonstrated that
malariainfection rates are higher in pregnant woman in
their first and second pregnancy with lower ratein later
pregnancies (Brabin et al 1991). Thisisunderstandable as
pregnancy is naturally accompanied by general immune
suppression that may causeloss of acquired immunity to
placental malariaespecially among primigravidae. Thisis
because they lack the specific immunity to placental
malariathat isacquired from exposureto malariaparasite
during pregnancy (Staalsoe et al 2004). This immunity
accumulates with successive pregnancies provided there
is exposure to malaria infection (Beeson et al 2005).
However, the outcome of thisstudy revealed that thereis
no significant associ ation between parity and malariawhich
agreeswith another study carried outin Mozambique (Sauté
et al 2002) that observed no significance in prevalence
level of malaria with parity. It was also observed in a
population-based study elsewhere in Asia (Rijken et al
2012) that primigravidae and secungravidaewerenot likely
to be parasitaemic than multigravidae. Moreover, other
workers also reported no association between parity and
malariainfection (Rogerson et al 2000; Adam et al 2005;
Campos et al 2012). These suggest that effort to reduce
burden of malariain pregnancy shouldtarget all gravidae
rather than restricting to a particular stage of pregnancy.
However, the findings from this study contrasts other
reports from Malawi (Rogerson et al 2003) and India
(Hamer et al 2009) which showed that primigravidae and
secungravidae were pregnancy stages at higher risk of
malariainfection.

Thefocus of malariaprevention during pregnancy has
been the use of antimalariachemorophyloxineand the use
of ITNs. Pregnant women on antimal ariachemorophylaxine
are at reduced risk of the harmful effect of malaria
(Kalanda et al 2006). Thought there is an increase in
awareness among pregnant women on the importance of
attending antenatal clinicsby primary care health workers
in the communities, most of the women book for their
first visit for ANC in their second trimester. This could
probably be some of the reason why this study recorded
higher prevalence of malariaamong pregnant women in
second trimester as they might have been exposed to
malariaparasite without taking any antimalariadrugs. The
high prevalence rate obtained in the first trimester and
second trimester agreeswith those of other studieswhich
observed peak prevalence in weeks 10-20 of pregnancy
(Zhou et al 2002; Anosike et al 2004). This might be
attributed to the expression of adherence proteins on the
surface of theinfected red blood cells (IRBCs) enabling
the IRBCsto adhereto micro-vascular capillaries of vital
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organs causing severe pathological condition (Miller
et al 2002).

In this study, older women appeared to be susceptible
to malaria as prevalence was highest among age group
38>(40%). Thisagreed with thefindingsof Adefioyeet al
2007 that found 36-39 year old group to be more
susceptible, but contradicted with the findings of Dicko et
al (2003) who opined that adolescents and young adult
pregnant women were more susceptible to malaria than
older pregnant women, because of continuous devel opment
of malariaimmunity in older women. Thiswork aswell as
in that of Adam et al (2002) also reported no significant
association between malariainfection and maternal age
(Kalandaet al 2006).

Theassociation between use of ITNsand malariainthis
study contradicts with results showed by other workers
who reported that use of 1TNs decrease both the number
of malaria cases and malaria deaths in pregnant woman
(WHO, 1993). Jombo et al (2010) also reported that the
rate of malariaincreaseswith aproportionate decreasein
theuse of ITNs. Thisobserved lack of association could
probably be attributed to an inconsistent or inappropriate
use of the nets or perhaps the pregnant women were
exposed during the day or evening to mosquito bite when
the netswerenot in use.

A previous study conducted by Agomo et al (2013)
indicated that education was not significantly associated
with maariainfection among pregnant women. Thisstudy
also made a similar observation where no association
between education level and malaria parasite among
pregnant women wasfound. However, theeducational levels
of pregnant women have been shown to be an important
risk factor of malaria(Snyman et al 2015). The continuous
increase of awarenessamong pregnant women during ANC
visit, high literacy rate and the widespread use of ITNs
among the subject group could have probably led to the
low prevalence of malariain this study. However, other
workers reported high prevalence of malaria infection
among pregnant women inrura areaswhich contrastswith
thefindingsof thisstudy. Thisisprobably because pregnant
womeninrura areasare moreexposed to malariaparasite
due to bad environmental condition and their life styles
(Moggji et al 2013).

Employment status of the respondentswas also being
observed to be oneamong the possiblerisk factor that were
associated with the preval ence of malariaamong pregnant
women during the survey. Thisconcurred with Hemeidin
et al (2007) who reported that the burden of malariais
greatest among poor people, imposing significant direct
and indirect costs on individuals and households and
pushing householdsintoin aviciouscircle of disease and
poverty. Individuaswho are unemployed usudly havelow
socio-economic status and have been found to be at greater
risk of malaria diseases (Mogaji et al 2013). Itislikely
that the least prevalence among the civil servants as
recorded in this study was due to their higher socio-
economic status and that they can go for other aternative
waysof preventing malariaother thanthe use of ITNs.

Conclusion

Malaria is still a major public health problem among
pregnant women in YolaNorth, Adamawa State, Nigeria.
Lack of education and non-usage of I TNswere the major
factors associated with an increased risk of malaria
infection. The control measuresavailableintheareashould
be reviewed and emphasis should be placed on adequate
sensitization on usage of ITNs. Early attendance and
participation infocused ante-natal care servicesshould be
encouraged among all pregnant women especialy the
primigravidae, in order to reduce the risk of malaria
infection in pregnancy. Again, adequate supply of
antimalarial drugsshould beincludedinfree antenatal drugs
inorder to ensure prophylaxis careto the pregnant women.
Also, Public health education campaign for pregnant
women to create awareness that may lead to reduction of
vectors of malariaespecially among vulnerablegroups.
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