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Abstract
This study determined the prevalence and associated risk factors of malaria infection among pregnant women attending
antenatal clinic in Yola North, 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 malaria infection
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 malaria were; 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 malaria infection, 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 malaria infection, educational level and occupation (p>0.05). Relating to the participants occupation, prevalence
of malaria was reported as 30.0, 22.9 and 23.5% for civil servants, unemployed and business respectively. It is therefore
recommended that early attendance and utilization of focused antenatal care services by all pregnant women will reduce
the risk of malaria in pregnancy.
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Introduction
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
problem in the world (Word Health Organization, 2014).
Malaria is an entirely preventable and treatable mosquito-
borne illness. In 2015, 95 countries and territories had
ongoing malaria transmission and an estimated 3.2 billion
people nearly half the world’s population, were at risk of
malaria (World Health Organization, 2016). There were
an estimated 214 million cases of malaria worldwide, 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
due to malaria. Globally, the disease caused an estimated
306 000 under-five deaths in 2015 (WHO, 2016). Between
2000 and 2015, an expansion of malaria interventions
helped to reduce malaria incidence by 37% globally, and
by 42% in Africa. During the same period, malaria mortality
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rates decreased by an estimated 60% worldwide and by
66% in Africa. In the 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
malaria cases in the World Health Organization African
Region occur in Nigeria (WHO, 2010).

Malaria infection during pregnancy is a major public
health problem in tropical and subtropical regions
throughout the world (WHO, 2010). The burden of malaria
infection during pregnancy is caused mainly by
Plasmodium falciparum, the most common malaria
species in Africa (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
malaria transmission (Brabin, 2000). The symptoms and
complications of malaria during pregnancy differ with the
intensity of malaria transmission 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 the impact of malaria on children and pregnant
women, it affects the general population; 100% of the total
population of Nigeria is at risk of malaria and at least 50%
of the total population suffers from at least one episode
of malaria each year (WHO, 2010). In Nigeria, 11% of
maternal deaths are attributed to malaria (Federal Ministry
of Health, 2000). However, malaria prevention measures
have received great attention in the last six years as
increased funding has resulted in the scale-up of malaria
control efforts. The reports on the prevalence of malaria
in pregnancy in different regions of Nigeria ranged from
19.7% to 72% (Kagu et al 2007; Tayo et al 2009).
Nevertheless, the method employed in any diagnosis is an
important criterion in reporting valid results. The accuracy
of a malaria microscopy result is influenced by factors
such as training and retraining, experience, motivation and
laboratory facilities (Ohrt et al 2007).

Aim of the study
The aim of this study was to determine the prevalence and
associated risk factors of malaria among pregnant women
attending antenatal clinic in Yola North, Adamawa State.

Materials and methods
Study area and design
The study was conducted in Yola North Local Government
Area which has a population of 336,648 (NPC, 2006) and
located in central zone of Adamawa State. It lies between
Latitudes 9º, 11’N to 9ºN and Longitudes 12º 20’N to 12º
39’N covering a tropical climate marked by dry and rainy
season. The rainy season usually commences around May
and ends in the middle or late October. The rainfall is
characterized by a maximum mean total rainfall of 1113.3
mm. August and September are the wettest months with
about 25% of the total annual rainfall. The dry season starts
in late October and ends in late April (Adebayo, 1999).
Maximum temperature in Yola North can reach 40ºC
around April and minimum temperature could be as low
as18.3ºC between December and early January. Relative
humidity in the areas is about 26% in the month of January
while February is the lowest, with high relative humidity
valves of 58, 69, 79, 79, 77, and 66 respectively could be
recorded during the month of May to October, particularly
during the month of July and August as the peak with about
80% relative humidity.

Three (3) Primary Health Care Centres were selected
namely: Alkalawa Primary Health Care Center, Doubelli
Primary Health Care Center and Jambutu Primary Health
Care Centre out of a total of 11 primary health care centers
in Yola North Local Government Area, Adamawa State. 270
pregnant women were selected randomly without the prior
knowledge of their family history. The women were of
varying age ranging from 20-40 years and also of different
status. Peripheral blood samples were collected from the

pregnant women in each of the primary health centers once
a week, during the antenatal visits. The study was conducted
between December 2017 and April 2018.

Ethical clearance
Prior to the commencement of the study, ethical clearance
was obtained from the State Ministry of Health, Yola.
Permission were also obtained from the authorities of Yola
North Local Government Area. The informed consent of
the pregnant women who were recruited for the study were
sought and obtained.

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

      Z2PQ
         D2

Where N = Desired sample size.
Z = Standard normal deviation at 95%

confidence level usually set at 1.96.
p = prevalence rate.

D is the allowable error which is taken as 5%, Q =1 – p.

Questionnaire administration and blood sample
collection
Structured questionnaires were administered to all
participants to collect information on age, parity,

Figure 1. Map of Yola North showing the study-area.

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

N =
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gestational age, use of insecticide treated nets (ITNs), level
of education and occupation. Those who were literate filled
the questionnaires by themselves while those who could
not read and write were assisted by trained interviewers.
The questionnaires were retrieved instantly.

For each pregnant woman, the finger to be pricked was
cleaned with 70% ethyl alcohol, and allowed to air dry,
and then the side of the fingertip was pricked with a sterile
blood lancet. A drop or two of blood were collected from
each selected person and were dropped on a clean grease-
free slide. It was then spread to make a thick smear using a
spreader. The thick films were air-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 minutes on a
staining rack (Cheesbrough, 2006). The stained films were
then washed using buffered distilled water. The slides were
drained on a filter paper and air-dried. The stained slides
were examined microscopically for malaria parasites using
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. The parasite
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

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

Data analysis
The data generated on prevalence was analyzed using
statistical package for 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
prevalence with 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
malaria infection 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 malaria infection among
the subject group (p>0.05). The prevalence of malaria
infection among the pregnant women according to
gestational age is 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 malaria according to age in the order; 22.4,
21.2, 27.8 and 40.0% for 15-23, 24-30, 31-37 and 38years
and above respectively. Age range 38 ≥ years had highest
prevalence while 24-30 had lowest. At p-value 0.05, there
was no significant association between malaria infection
and age. Similarly, prevalence of malaria according the use
of ITNs as presented in Table 3 shows that those using
ITNs always had prevalence of 25.8% while 14% was
recorded for those who seldom use ITNs. This work reports
no significant association between malaria and the use of
ITNs (p>0.05). Table 4 presents the prevalence of malaria
according to educational level among the pregnant women.
Those who had tertiary, secondary, primary and no formal
education had malaria prevalence of 21.4, 21.9, 21.6 and
27.9% respectively. Highest prevalence was observed
among those with non-formal education. The association
between malaria infection and educational level was not
significant (p>0.05). Table 4 also presents the prevalence
of malaria infection among the subject group according to
occupation. Civil servants had 30%, unemployed had
22.9% and business women had 23.5%. Farmers were not
recruited in the study. The association between malaria
infection and occupation was not significant (p>0.05).

Table 1: Prevalence of malaria among pregnant women
according to health centres in Yola North, Adamawa State.

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

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

Parity: x2 =2.22, df = 2, p-value = 5.99.
Gestational Age: x2 =1.66, df = 2,  p-value = 5.99.

 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) 

 

Variables  No. 
examined 

No. 
positive 
(%) 

Parity Primigravidae 74 16 (21.6) 
 Secundigravidae 80 16 (20.0) 
 Multigravidae 116 31 (26.7) 
    
Gestational 
Age 

First trimester 43 12 (27.9) 

 Second trimester 108 27 (25.0) 
 Third trimester 119 24 (20.2) 
Total  270 63 (23.3) 
 

Parasite D ml =
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Table 3: Prevalence of malaria among pregnant women
according to age and use of Insecticides Treated Nets in
Yola North, Adamawa State.

Age: x2 =1.12, df = 3, p-value = 7.82.
Use of ITNs: x2 = 3.49, df = 1,  p-value = 3.84.
ITNs – Insecticide Treated Nets.

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

Educational Level: x2 = 1.04, df = 3, p–value = 7.82.
Occupation: x2 = 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 the immune processes in malaria a disease
which itself alters immune reactivity. In highly endemic
malarious area where semi-immune adults usually have
substantially acquired resistance to local strains of
plasmodia, the prevalence of clinical malaria is higher and
its severity greater in pregnant women than non-pregnant
women (Uko et al 1998). The prevalence level recorded
in this study is lower than in Otukpo, Benue State, where a
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% was recorded among pregnant women
(Kagu et al 2007). It also agrees with the result reported
by Agomo et al (2009) among pregnant women attending
antenatal clinic in Lagos where a prevalence of 7.7% was
recorded. The relatively low prevalence of malaria recorded
in this research could be due to the fact that data was
collected during the dry season as climate and
environmental conditions have been shown to greatly 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 adherence to recommendation by WHO that every
pregnant woman attending antenatal clinic should receive
intermittent prevention treatment with the inclusion of
salfadoxine-pyrimethaine (IPTP ) as part of antenatal care
(Diala et al 2013).

Previous studies have consistently demonstrated that
malaria infection rates are higher in pregnant woman in
their first and second pregnancy with lower rate in later
pregnancies (Brabin et al 1991). This is understandable as
pregnancy is naturally accompanied by general immune
suppression that may cause loss of acquired immunity to
placental malaria especially among primigravidae. This is
because they lack the specific immunity to placental
malaria that is acquired from exposure to malaria parasite
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 this study revealed that there is
no significant association between parity and malaria which
agrees with another study carried out in 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 secungravidae were not likely
to be parasitaemic than multigravidae. Moreover, other
workers also reported no association between parity and
malaria infection (Rogerson et al 2000; Adam et al 2005;
Campos et al 2012). These suggest that effort to reduce
burden of malaria in pregnancy should target 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
malaria infection.

The focus of malaria prevention during pregnancy has
been the use of antimalaria chemorophyloxine and the use
of ITNs. Pregnant women on antimalaria chemorophylaxine
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 clinics by 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 malaria among pregnant women in
second trimester as they might have been exposed to
malaria parasite without taking any antimalaria drugs. The
high prevalence rate obtained in the first trimester and
second trimester agrees with those of other studies which
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 the infected red blood cells (IRBCs) enabling
the IRBCs to adhere to micro-vascular capillaries of vital

Variables  No. 
examined 

No. positive 
(%) 

Age (years) 15-23 111 26 (22.4) 
 24-30 118 25 (21.2) 
 31-37 36 10 (27.8) 
 38 ≥ 5 2 (40) 
    
Use of ITNs Always 213 55 (25.8) 
 Seldom 57 8 (14) 
Total  270 63 (23.3) 
 

Variables  No. 
examined 

No. 
positive 

(%) 
Educational 
Level 

Tertiary 14 3 (21.4) 

 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) 
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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%). This agreed with the findings of Adefioye et 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 development
of malaria immunity in older women. This work as well as
in that of Adam et al (2002) also reported no significant
association between malaria infection and maternal age
(Kalanda et al 2006).

The association between use of ITNs and malaria in this
study contradicts with results showed by other workers
who reported that use of ITNs 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 malaria increases with a proportionate decrease in
the use of ITNs. This observed 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 nets were not in use.

A previous study conducted by Agomo et al (2013)
indicated that education was not significantly associated
with malaria infection among pregnant women. This study
also made a similar observation where no association
between education level and malaria parasite among
pregnant women was found. However, the educational levels
of pregnant women have been shown to be an important
risk factor of malaria (Snyman et al 2015). The continuous
increase of awareness among 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 malaria in this study. However, other
workers reported high prevalence of malaria infection
among pregnant women in rural areas which contrasts with
the findings of this study. This is probably because pregnant
women in rural areas are more exposed to malaria parasite
due to bad environmental condition and their life styles
(Mogaji et al 2013).

Employment status of the respondents was also being
observed to be one among the possible risk factor that were
associated with the prevalence of malaria among pregnant
women during the survey. This concurred with Hemeidin
et al (2007) who reported that the burden of malaria is
greatest among poor people, imposing significant direct
and indirect costs on individuals and households and
pushing households into in a vicious circle of disease and
poverty. Individuals who are unemployed usually have low
socio-economic status and have been found to be at greater
risk of malaria diseases (Mogaji et al 2013). It is likely
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 alternative
ways of preventing malaria other than the use of ITNs.

Conclusion
Malaria is still a major public health problem among
pregnant women in Yola North, Adamawa State, Nigeria.
Lack of education and non-usage of ITNs were the major
factors associated with an increased risk of malaria
infection. The control measures available in the area should
be reviewed and emphasis should be placed on adequate
sensitization on usage of ITNs. Early attendance and
participation in focused ante-natal care services should be
encouraged among all pregnant women especially the
primigravidae, in order to reduce the risk of malaria
infection in pregnancy. Again, adequate supply of
antimalarial drugs should be included in free antenatal drugs
in order to ensure prophylaxis care to the pregnant women.
Also, Public health education campaign for pregnant
women to create awareness that may lead to reduction of
vectors of malaria especially among vulnerable groups.

Acknowledgement
We wish to thank the facility managers of the various
Primary Health Care Centers we used as sample sites for
allowing their clients to participate in this study. Similarly,
our sincere appreciation goes to the pregnant women that
partook in the research.

References
Adam, I., Khamis, A. H. and Elbashir, M. I. 2005. Prevalence

and risk factors for plasmodium falciparum malaria
in pregnant women of eastern Sudan. Malaria Journal,
4: 4-7.

Adefioye, O. A., Adeyeba, O. A., Hassan, W. O. and Oyeniran,
O. A. 2007. Prevalence of malaria parasite infection
among pregnant women in Osogbo, south-west,
Nigeria. American-Eurasian Journal of Scientific
Research, 2(1): 43-45.

Araoye, M. O. 2003. Sample size in: Research
Methodology with Statistics for Health and Social
Sciences, Nathadex, Publishers, Ilorin, 115-122.

Agomo, C. O. and Oyibo, W. A. 2013. Factors associated
with risk of malaria infection among pregnant women
in Lagos, Nigeria. Infectious Diseases of Poverty,
2: 19.

Agomo, P. U., Okonkwo, C. A., Asianya, O. O., Okoh, H. I.
and Nebe, O. J. 2001. Comparative Evaluation of
Immuno-Chromatographic Test (ICT) and Parasight
®-F for the rapid diagnosis of falciparum malaria in
Nigeria. African Journal of Clinical Experimental
Microbiology, 2: 45.

Anosike, J. C., Nwoke, B. E., Njoku, A. J., Ukaga, C. N. and
Onyekwere, O. C. 2004. A study on the prevalence of
malaria in pregnant women visiting antenatal clinic in
Federal Medical Centre, Owerri. A paper presented at
the 28th Annual Conference of The Nigerian Society
for Parasitology, September 22nd-25th 2004, held at
Imo State University, Owerri.

Beeson, J. G., Mhango, C., Dzinjalamala, F. and Molyneux,
M. E. 2000. Plasmodium falciparum rosette
formation is uncommon in isolates from pregnant
women. Infectious Immunology, 63: 391-393.



24     The Zoologist, 18:19-25, December, 2020

Beeson, J. G. and Duffy, P. E. 2005. The immunology and
pathogenesis of malaria during pregnancy. Current
Topical Microbiology and Immunology, 297: 187-227.

Brabin, B. J. 1991. The risk and severity of malaria in
pregnant women in applied field research in malaria,
Geneva: WHO: 1-34.

Brabin, B. J. 2000. The risks and severity of malaria in
pregnant women in Africa, Geneva: WHO: 1-43.

 Campos, P. A., Valente, B., Campos, R. B., Gonçalves, L.
and Rosário, V. E. 2012. Plasmodium falciparum
infection in pregnant women attending antenatal care
in Luanda, Angola. Angolan Journal of Medicine and
Tropical Hygiene, 45(3): 369-374.

Cheesbrough, M. 1998. District Laboratory Practice in
Tropical Countries (Part 1). Cambridge University
Press, UK: 454.

Cheesbrough M. 2006. Medical laboratory Manual for
Tropical Countries, 2nd ed. UK: Cambridge, 1:
292-298.

Deressa, W., Ali, A. and Hailemariam, D. 2008. Malaria-
related health-seeking behaviour and challenges for
care providers in rural Ethiopia: Implications for
control. Journal of Biosocial Science, 40: 115-35.

Diala, C. C., Pennas, T., Choi, P., Marin, C. and Belay, K.
2013. Perceptions of intermittent preventive treatment
of malaria in pregnancy (IPTp) and barriers to
adherence in Nasarawa and Cross River States in
Nigeria. Malaria Journal, 12: 342.

Dicko, A., Mantel, C., Thera, M., Doumbia, S., and Diallo,
M. 2003. Risk factors for malaria infection and anaemia
for pregnant women in the Sahel area of Bandiagara,
Mali. Acta. Tropical, 89: 17-23.

Federal Ministry of Health 2000. Malaria Situation
Analysis Document. Nigeria: Federal Ministry of
Health.

Fievet, N., Cot, M., Ringwald, P., Bickii, J., Dubois, B. and
Hesran, J. 2007. Immune response to plasmodium
falciparum antigens in Cameroonian Primigravidae:
Evolution after delivery and during second pregnancy.
Clinical Experimental Immunology, 107(3): 462-467.

Greenwood, B. M., Bojang, K., Whitty, C. and Targett, G.
2007. Malaria in pregnancy. Lancet, 365(9469):
1474-1480.

Hamer, D. H., Singh, M. P., Wylie, B. J., Yeboah-Antwi, K.,
Tuchman, J. and Desai, M. 2009. Burden of malaria in
pregnancy in Jharkhand State, India. Malaria Journal,
8: 210-12.

Himeiden, Y. E., Malik, E. M. and Adam, E. 2005.
Epidemiological and seasonal pattern of malaria in
irrigated areas of eastern Sudan. American Journal of
Infectious Diseases, 1(2): 75-78.

Jombo, G. T. A., Mbaawuaga, E. M., Ayegba, A. S.,
Enenebeaku, M. N. O., Okwori, E. E. and Peters, E. J.
2010. How far we rolled back malaria on the African
continent nine years down? The burden of malaria
among pregnant women in a semi-urban community
of northern Nigeria. Journal of Medicine and Science,
1: 235-41.

Kagu, M. B., Kawuwa, M. B. and Gadzama, G. B. 2007.
Anaemia in pregnancy: A cross-sectional study of
pregnant women in a Sahelian tertiary hospital in north-
eastern Nigeria. Journal of Obstetrics and
Gynaecology, 27: 676-679.

Kalanda, G., Hill, J., Verhoeff, F. and Brabin, B. 2006.
Comparative efficacy of chloroquine and sulfadoxine-
pyrimethamine in pregnant women and children: A
metaanalysis. Journal of Tropical Medicine and
International Health, 11: 569-577.

Miller, L. H., Baruch, D. I., Marsh, K. and Doumbo, O. K.
2002. The pathogenic basis of malaria. International
Journal of Tropical Disease and Health, 3(2):
126-132.

Mogaji, H. O., Adeniran, A. A., Awoyale, A. K., Oluwole, A.
S. and Ekpo, U. F. 2013. Baseline study of malaria
infection in four rural communities of Ogun State.
Asian Journal of Biological Sciences, 6: 300-305.

National Population Commission. 2006. Population of Yola
North Local Government Area. Available from:
[http:www.population.gov.ng] accessed on 24th June,
2018.

Ohrt, C., Obare, P., Nanakorn, A., Adhiambo, C., Awuondo,
K. and O’Meara, W. P. 2007. Establishing a malaria
diagnostic center of excellence in Kisumu Kenya.
Malaria Journal, 6: 79.

 Perlmann, P. and Troye-Blomberg, M. 2000. Immunity to
malaria. American Journal of Immunology, 80: 229-
242.

Rijken, M. J., McGready, R., Boel, M. E., Poespoprodjo,
R., Singh, N. and Syafruddin, D. 2012. Malaria in
pregnancy in the Asia-Pacific Region. Lancet, Journal
of Infectious Diseases, 12: 75-88.

Rogerson, S. J., Mkundika, P. and Kanjala, M. K. 2003.
Diagnosis of Plasmodium falciparum malaria at
delivery: Comparison of blood film preparation
methods and of blood films with histology. Journal
of Clinical Microbiology, 41: 1370-1374.

Rogerson, S. J., Broek, N. R., Vanden, C. E., Qongwane, C.,
Mhango, C. G. and Molyneux, M. E. 2010. Malaria and
anemia in antenatal women in Blantyre, Malawi: A
twelve-month survey. American Journal of Tropical
Medicine and Hygiene, 62(3): 335-340.

Sani, A. F., Mohammed, D., Abubakar, B., Sule, A. A., Asiya
U. I. and Shehu U. N. 2015. Prevalence and risk factors
associated with malaria infection among pregnant
women in a semi-urban community of north-western
Nigeria. Journal of Infectious Diseases of Poverty,
4: 24.

Sauté, F., Menendez, C., Mayor, A., Aponte, J., Gomez-
Olive, X. and Dgedge, M. 2002. Malaria in pregnancy
in rural Mozambique: The role of parity
submicroscopic and multiple plasmodium falciparum
infection. Tropical Medicine of International Health,
7: 19-28.

Staalsoe, T., Shulman, C. E., Buhner, J. N., Kawuondo, K.,
Marsh, K. and Hviid, L. 2004. Variant surface antigen-
specific Igg and protection against clinical conse-
quences of pregnancy-associated plasmodium
falciparum malaria. Lancet, 363: 283-289.

Snyman, K., Mwangwa, F., Bigira, V., Kapisi, J. and Clark,
T. D. 2015. Poor housing construction associated with
increased malaria incidence in a cohort of young
Ugandan children. American Journal of Tropical
Medicine and Hygiene, 92: 1207-13.

Tayo, A. O., Akinola, O. I., Shittu, L. A., Ottun, T. A., Bankole,
M. A. and Akinola, R. A. 2009. Prevalence of malaria
parasitaemia in the booking antenatal (ANC) patients



Enock et al: Malaria infection among pregnant women in Adamawa State, Nigeria     25

at the Lagos State University Teaching Hospital.
African Journal of Biotechnology, 8(15): 3628-3631.

Uko, E. K., Emeribe, A. O. and Ejezie, G. C. 1998. Malaria
infection of the placenta and neo-natal low birth weight
in Calabar. Journal of Medicine and Laboratory
Sciences, 7: 7-10.

World Health Organization. 2000. New Perspectives,
Malaria Diagnosis. WHO: Geneva,  WHO/CDS/
RBM/2000.14.

WHO. 2003. Informal consultation on recent advances in
diagnostic techniques and vaccines for malaria. A rapid
dipstick antigen capture assay for the diagnosis of

Citation: Enock, N., Pukuma, S. M., Augustine, L. M., Gundiri, L. B., Zamdayu, N. M. and Daniel, J. L.
Prevalence and associated risk factors of malaria infection among pregnant women attending antenatal
clinic in Yola North, Adamawa State, Nigeria
http://dx.doi.org/10.4314/tzool.v18i1.4

The Zoologist, 18: 19-25  December 2020, ISSN 1596  972X.
Zoological Society of Nigeria.

ZO
O

LO
GI

CAL SOCIETY OF NIGER
IA

falciparum malaria. Bull World Health Organization,
74: 47-54.

WHO. 2010. World Malaria Report 2010.
WHO. 2014. World Malaria Report 2014. Geneva. The

Lancet.
WHO. 2016. World Malaria Report 2016.
Zhou, A., Megnekou, R., Leke, R., Fogako, J., Metenou, S.

and Trock, B. 2002. Prevalence of Plasmodium
falciparum infection in pregnant Cameroonian women.
American Journal of Tropical Medicine and Hygiene,
67(6): 566-570.


