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ABSTRACT
Asymptomatic malaria parasitaemia in pregnancy is a major public health challenge responsible
for significant morbidity and mortality in endemic areas. In areas with stable malaria
transmission like Nigeria, the vast majority of infections with Plasmodium falciparum in
pregnancy remain asymptomatic, undetected and untreated with the attendant major impacts on
the mother and the unborn fetus. The aim of this study was to determine the prevalence of
asymptomatic malaria parasitaemia and its associated factors among women attending antenatal

clinics (ANC) in a secondary health facility.

The study was conducted at the General Hospital, Nassarawa-Eggon, Nasarawa State, from June
to August, 2014. Two hundred and forty-two pregnant women were recruited after obtaining an
informed consent and a structured questionnaire was administered to each participant.
CareStart™ Rapid Diagnostic Test (RDT) kits and two thin and thick blood films were used to
identify malaria parasites and estimate density. Haemoglobin levels were estimated using the

packed cell volume (PCV) technique.

A total of 242 pregnant women participated in this study. About half of the women, (48.8%)
were in the reproductive age group of 25 — 34 years,(65. 3%)were civil servants,(34. 3%) had a
primary level of education and (63.2%) were multigravidae. The malaria specie that was
identified in the area was Plasmodium falciparum. The percentage prevalence for malaria
parasitaemia was 22. 7% by microscopy and 25.6% by RDT screening. Age below 25years and
nonusage of LLIN were significantly associated with malaria parasitaemia while primigravidae

and anaemia were not.

Xiii



The level of asymptomatic malaria parasitaemia revealed in this study was high. Younger age of
less than 25 years had highest risk of malaria parasitaemia. Failure to use LLIN is associated
with an increased risk of malaria infection. Malaria parasitaemia can be responsible for anaemia
in pregnancy and mother to child transmission of malaria. The performance of RDT for malaria
screening in this study is comparable with Microscopy as the Gold Standard for use in our health
facility. The administration of IPT should be intensified and routine diagnosis of malaria

infection should be introduced as part of antenatal care strategy in our health facilities.

Keywords: Asymptomatic malaria parasitaemia, pregnant women, LLIN, Nassarawa-Eggon,

Nigeria
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CHAPTER ONE

INTRODUCTION
1. 1 Background

Malaria is a common parasitic disease, transmitted mainly by female Anopheles mosquitoes.
Globally, 125 million women and approximately half of the world’s population are at risk of
malaria every year.! Most malaria cases and deaths occur in sub-Saharan Africa.> However,
Asia, Latin America, and to a lesser extent the Middle East and parts of Europe are also affected.
In 2014, 97 countries and territories had ongoing malaria transmission.> Seventy percent of
pregnant women in Nigeria suffer from malaria with maternal and foetal complications.* Among
the different species of Plasmodium parasites, Plasmodium falciparum is the most prevalent

endemic species within the Nigeria sub-region and the most deadly.’

An increased risk of malaria during pregnancy was observed over 60 years ago,® and besides
young children, pregnant women remain the main high risk group for malaria in endemic areas.’
Frequency and severity of malaria are greater in pregnant women, than in non-pregnant women,?
and causes serious adverse effects including abortion, low birth weight and maternal anaemia.’
Incidentally malaria infection is more rampant among the primigravidae and secundigravidae

than the Multigravidae.™

In areas of high or moderate transmission, most malaria infections in pregnant women are
asymptomatic and infected women therefore do not present for treatment.*The clinical
consequences of asymptomatic malaria may vary across different epidemiological settings and
are not fully understood.*? On the other hand, asymptomatic parasitaemia provides a reservoir for

transmission and may be a precursor in the progression to symptomatic disease.'?The presence of



parasites in peripheral blood without symptoms (asymptomatic malaria) is common in hyper-
endemic areas, and is associated with chronic anaemia and placental sequestration.'®The
presentation of malaria during pregnancy varies according to the pre-existing immunity of the
mother.”> Women living in areas of low transmission have little immunity to malaria which can
cause severe syndromes, such as cerebral malaria and pulmonary oedema. In contrast, those who
live in areas of stable malaria transmission enjoy greater immunity and experience fewer
symptoms during episodes of malaria; although they commonly develop severe anaemia as a

consequence of the infection.™®

National Malaria Control Programmes are geared towards the protection of pregnant women
living in malaria endemic zones because of their reduced immunity*‘causing almost 25% of
maternal deaths each year.> A number of factors influence the prevalence of malaria in pregnant
women, including maternal age, use of prophylactic antimalarias, level of pre-pregnancy

immunity, intensity and stability of malaria transmission in the region.”

1. 2 Problem Statement

Malaria remains a major cause of morbidity and mortality in endemic areas despite all efforts
aimed at its control. Its transmission is intense and occurs all year round in Nigeria. In areas with
stable malaria like Nigeria, the vast majority of infestations with Plasmodium falciparum in
pregnancy remain asymptomatic, undetected and untreated with the attendant major impacts on

the mother and the unborn fetus.*®

Each year in sub-Saharan Africa, where 80-90% of world malaria cases occur, approximately 19-

24 million women are at risk of malaria and its adverse consequences during



pregnancy.?According to the World Health Organization (WHO), malaria accounts for over

10,000 maternal and 200,000 neonatal deaths per year.’

A study by Roll Back Malaria (RBM) Partnership revealed that 238 million malaria cases, nearly
half of malaria cases worldwide, are found in member states belonging to the Organization of the
Islamic Cooperation (OIC). According to the report, 12 OIC countries are among the 20 most
malaria-affected nations worldwide that account for nearly 80 percent of global cases, including
Nigeria, Uganda, Sudan, Niger, Senegal, Cote d'Ivoire and Cameroon.*’ The leading position of

Nigeria on the list clearly showed the challenge of malaria in Nigeria.

The principal impact of malaria infection is due to the presence of parasites in the placenta
causing maternal anaemia (potentially responsible for maternal death when severe) and low birth
weight."®Frequency and severity of malaria are greater in pregnant women, than in non-pregnant
women.®Approximately 25 million pregnant women are at risk of Plasmodium falciparum
infection every year, and one in four women has evidence of placental infection at the time of
delivery.“"*®Although IPT is given during ANC, routine screening for malaria has not been
included in the antenatal care policy in Nigeria. Although Nasarawa State is among the States in
Nigeria where the strategy on malaria reduction is being implemented, no study has been done in
this locality to examine the prevalence and factors associated with malaria parasitaemia in

pregnant women.

1. 3 Justification
Frequency and severity of malaria are greater in pregnant women, than in non-pregnant
women®and causes serious adverse effects including abortion, low birth weight and maternal

anaemia.” Approximately 25 million pregnant women are at risk of Plasmodium falciparum



infection every year, and one in four women has evidence of placental infection at the time of

delivery.'"®

Despite considerable efforts to control malaria, it is still the most prevalent and devastating
disease in tropical Africa with pregnant women and children below five years being the highest
risk groups.” With the recent interest to scale up malaria control efforts by the federal
government of Nigeria, the study of asymptomatic malaria parasitaemia among pregnant women
will provide a data based additional information to guide malaria control efforts. Beside
intermittent preventive therapy given at ANC visit, routine screening for malaria has not been
included in the antenatal care policy in Nigeria and presently there is paucity of studies in
Nigeria to examine the prevalence and factors associated with asymptomatic malaria

parasitaemia in pregnant women.

Although, Nasarawa State is one of the states in Nigeria where the strategy on malaria reduction
is being implemented, with Nassarawa-Eggon as one of the two LGAs in the state where the
indoor residual spray programme has been implemented, no study has been done in this locality
to examine the outcome, prevalence and associated factors of malaria parasitaemia in pregnant
women. These investigations on the factors associated with asymptomatic malaria parasitaemia
in pregnant women will serve to provide evidence based data that can be used to support malaria

management and control efforts in the study area.



1.4 Research Questions
1. What is the prevalence of malaria parasitaemia in asymptomatic women attending
antenatal clinic in General Hospital Nassarawa-Eggon?
2. What are the factors associated with asymptomatic malaria parasitaemia-among the
women?
3. What is the correlation between parasite densities and degree of anaemia among women
attending antenatal clinic in Nassarawa-Eggon General Hospital?

4. How effective is the use of RDT compared with Microscopy?

1.5 Objectives
1. 5. 1 General Objective: To determine the prevalence of asymptomatic malaria parasitaemia
and its associated factors among women attending antenatal clinics (ANC) in Nassarawa-Eggon

General Hospital, Nasarawa State.

1. 5. 2 Specific Objectives:

1. To determine the prevalence of malaria parasitaemia in asymptomatic women attending
ANC in General Hospital Nassarawa-Eggon.

2. To identify factors associated with asymptomatic malaria parasitaemia-among the
women.

3. To determine the correlation between parasites densities and degree of anaemia among
women attending ANC in Nassarawa-Eggon General Hospital, Nasarawa State.

4. To validate the use of RDT by comparing with the Gold Standard.



1. 5. 3 Scope of the Study:

The study covered women of child bearing age (15-49 years) residing in Nassarawa-Eggon
LGA of Nasarawa State during a period of three months. It determined the prevalence of
malaria parasitaemia in asymptomatic women attending ANC mainly in General Hospital

Nassarawa-Eggon, Nasarawa State.



CHAPTER TWO
LITERATURE REVIEW

2. 1 Public Health Importance of Malaria

Malaria in pregnancy is a major contributor to adverse maternal and perinatal outcome. It is an
important cause of anaemia, miscarriages, intrauterine growth restriction, low birth weight, still
birth and other pregnancy-related complications.* Malaria poses enormous public health burden
worldwide.”Several studies have reported that 125 million women worldwide and 25-50 million
African women who get pregnant annually are at risk of malaria.”**®Sub-Saharan Africa records
each year about thirty-two million pregnant women living in areas of high transmission of

Plasmodium falciparum causing malaria.”®

Ninety percent of global malaria burden occur in Africa South of Sahara where malaria in
pregnancy has been most evaluated.?* Seventy percent of pregnant women in Nigeria suffer from
malaria with maternal and foetal complications.* In hyperendemic areas like Nigeria, malaria is a
common cause of anaemia in pregnancy in both immune and non-immune individuals and is
aggravated by poor socioeconomic circumstances.’®Most pregnant women with malaria
infestation are asymptomatic thus are undetected and untreated.>Depending on the endemicity of
malaria in an area, it can be expected that 1-50% of pregnant women may carry malaria
parasitaemia, especially in the placenta, without noticing it.® At this period, unfortunately, the

subclinical infection still poses a great danger to both the mother and the foetus.**

Human malaria is caused by five species of Plasmodia: P. falciparum, P. vivax, P. ovale, P.
malariae and P. knowlesi.**®> Among those infected, P. falciparum is the most common species
identified (~75%) followed by P. vivax (~20%).%2P. knowlesi is a zoonotic species that causes

malaria in macaques®’and is mostly of limited public health importance.?*The burden of malaria


http://en.wikipedia.org/wiki/Zoonosis
http://en.wikipedia.org/wiki/Macaques

in pregnancy is caused chiefly by Plasmodium falciparum, the most virulent of the Plasmodium

parasites, especially in the sub-Saharan Africa.*

Pregnant women are more susceptible than the general population to malaria: they are more
likely to become infected, suffer a recurrence, develop severe complications and to die from the
disease.**Malaria contributes very significantly to maternal and fetal mortality with at least

10,000 maternal deaths per annum attributable in sub-Saharan Africa.*

Regardless of symptoms, the presence of plasmodium parasites in a pregnant woman's body will
have a negative impact on her own health and that of her fetus.®* Subclinical infection is
common in areas where natural immunity is high (eg, sub-Saharan Africa), whereas symptomatic
cases are more common in areas with low immunity (eg, the Asia-Pacific region, and South
Africa).®

Malaria in pregnancy is different from the disease in the non-pregnant state.* The severity of
malaria in pregnancy is thought to be due to general impaired immunity plus a diminution of
acquired immunity to malaria in endemic areas. Placental malaria occurs where Plasmodium
falciparum-infected erythrocytes accumulate in the intervillous space of the placenta but may be

rare or absent in the peripheral circulation.

2. 2 Epidemiology

Understanding the epidemiology of malaria during pregnancy provides important insight into
relevant immunological processes and facilitates decision on control strategies.**Producing good
estimates of the global burden of malaria is difficult due to poor numerator (number of women
affected by malaria in pregnancy) and denominator (population at risk) data. However globally,

125 million women are at risk of malaria every year.'In sub-Saharan Africa, in area most



burdened by malaria, the disease is thought to cause as many as 10,000 cases of malaria-related
deaths in pregnancy, mainly due to severe maternal anaemia.*® Infant mortality rates are very
difficult to come by and lack of reliable data has been identified as a major problem in the
planning of anti-malarial public health services.®" Statistics in 2010 suggested that there were
655,000 malaria-related deaths globally of which 86% were in children under the age of

five.*'The number related to malarial infection in pregnancy is, however, not known.*

A recent review of studies, carried out in sub-Saharan Africa between 2000 and 2011, reports
that prevalence of malaria in pregnant women attending antenatal clinics was 29. 5% in East and
Southern Africa and 35.1% in West and Central Africa.®**Further studies of mortality and
morbidity in pregnant women resident in this region are required.**Malaria makes a large but
unquantifiable contribution to low birth weight in infants in the developing world, a major cause

of morbidity and mortality in infants and children.**

2. 3 Malaria Transmission

Malaria is transmitted when an infected mosquito takes a human blood meal and the Plasmodium
sporozoites are transferred from the saliva of the mosquito into the capillary bed of the
host.’Factors that influence mosquito breeding, such as temperature, humidity, and rainfall,
affect malaria incidence.*’In malaria endemic regions, individuals are constantly exposed to
malaria parasites through the bites of infected female Anopheles mosquitoes.** This frequent
exposure leads to the development of an effective anti-disease immunity to malaria, which
prevents life-threatening parasite burdens and suppresses the pro-inflammatory responses which
cause illness.®®Few infections in healthy adults living in areas of high malaria transmission result

in fever, and the same is true for semi-immune pregnant women.?



2. 4 Malaria in Pregnancy

Malaria in pregnancy is caused by plasmodium species, which include Plasmodium falciparum,
Plasmodium malariae, Plasmodium ovale, and Plasmodium vivax.> The infection during
pregnancy is a major public health problem in tropical and subtropical regions throughout the
world.*® Pregnant women are 3 times more likely to suffer from severe disease as a result of
malarial infection compared with their non-pregnant counterparts, and have a mortality rate from
severe disease that approaches 50%.%***The problem of malaria in pregnancy was not described
until the early 20th century.** Africa South of the Sahara bears 90% of the global malaria

burden.®®

During pregnancy, the acquired semi-immunity is able to keep the infection at an asymptomatic
level in the majority of cases.**? Depending on the endemicity of malaria in an area, it can be
expected that 1-50% of pregnant women may carry malaria parasitaemia, especially in the
placenta, without noticing it.?° At this period unfortunately, the subclinical infection still poses a
great danger to both the mother and the foetus.* The principal impact of malaria infection in
pregnancy is due to the presence of parasites in the placenta causing maternal anaemia
(potentially responsible for maternal death when severe) and low birth weight (LBW), a major

predictor of infant and neonatal mortality.**

Malaria has been shown in many studies to worsen certain pregnancy outcomes. These include
an increased incidence of anaemia and spontaneous abortions. Others include intrauterine growth
restriction [IUGR], stillbirths, prematurity, low birth weight, fetal distress and congenital
malaria.* The biological basis for these adverse outcomes has been extensively studied.
Erythrocytes infected with Plasmodium falciparum accumulate in the placental bed. This is

through adhesion of the infected erythrocytes to molecules of Chondroitin A present in the
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placenta.*® A prevalence of placental parasitaemia of between 10 and 45% in malaria endemic

areas has been reported with significant Plasmodium falciparum dominance.*®*°

Intra-placental parasitaemia has also been shown to increase with gestational age and with the
highest risk of infection being in the second trimester,® and often extending to the immediate
postpartum period.**" The effect of malaria in pregnancy is worse in the first and second
pregnancies compared to higher parities.®*® Acute infection with high levels of placental
parasitaemia has been associated with preterm delivery,*while chronic placental parasitisation is
associated with intrauterine growth restriction, lower maternal haemoglobin and severe
anaemia.”*>!

The greatest degree of placental infestation is seen in women who have the highest level of
immunity, leading to milder maternal symptoms and a disproportionate increase in fetal
complications.”’ It could be hypothesized, therefore, that although primigravidae may develop
the clinical symptoms of malaria, women with higher immunity may not demonstrate symptoms,
will not receive treatment, and will build a higher placental parasite burden.” Fetal complications
result from this placental inflammation, as well as maternal anemia, and manifest as stillbirth,

intrauterine growth restriction, and low-birth-weight neonates.> Low-birth-weight neonates, in

turn, are at higher risk for neonatal and newborn death.”

It is also thought that infected erythrocytes collected in the placenta stimulate pancreatic -cell
production of insulin, leading to hyper-insulinaemia and hypoglycemia during infection.® This
contributes to the severity of disease during pregnancy. Other maternal effects of malarial
infection result from the “stickiness” of the infected erythrocytes that become trapped in small

vessels, resulting in cerebral malaria, renal failure, and thrombocytopenia.> Case reports

11



confusing malaria infection with HELLP syndrome demonstrate the overlap in clinical and

laboratory findings between the 2 diseases and the importance of proper diagnosis.

2. 5 Susceptibility of Pregnant Women to Malaria

Pregnancy increases the frequency and severity of most infectious diseases but its effect on
malaria seems worse.'®“® Several theories have been put forward to explain this increased risk
including changes to the cellular immune responses that otherwise should offer protection, and
increased attractiveness of the pregnant woman to mosquitoes. The former is believed to result
from the increased level of circulating maternal steroids in pregnancy.>® This was the subject of
the extensive research by Bouyou-Akotet et al in which they surmised that a sustained increase
in cortisol level underlies the increased susceptibility of pregnant women to malaria.”® Lindsay et
al found that pregnant women attracted twice the number of anopheles mosquito compared to
their non-pregnant counterparts.>” This they believed may be connected to certain physiological
and behavioural changes that occur in pregnancy including increased volume of exhaled air and
release of volatile substances from their skin surfaces due to increased skin temperature
associated with pregnancy.®” These substances may be detected by the mosquitoes hence leading

to increased attractiveness of the pregnant woman to mosquito.>>>°

The susceptibility to malaria including its complications like anaemia is worse in the first and
second pregnancies especially in young gravidaes.*®**" Though many of the infections may be
asymptomatic in women in endemic countries, this does not preclude placental parasitisation and
its deleterious effects.*3>" Up to 20% of pregnant women in endemic areas have asymptomatic
parasitaemia and a recent study showed that about 40% of these will present with clinical malaria

within a four week period.”*>" Cerebral malaria, acute renal failure and severe hemolysis, are

12



complications of malaria that are rare in adults in endemic areas, which may be seen in
pregnancy.”

Susceptibility to Plasmodium parasitaemia has been linked to the level of antibodies to placental
sequestrated parasites.'® These parasites preferentially adhere to chondroitin sulphate-A receptors
(CSA) expressed by the syncytiotrophoblasts in the placenta.®® Women in their first and second
pregnancies are more susceptible as anti-adhesion antibodies against CSA binding parasites
develop after successive pregnancies.® Incidentally malaria infection is more rampant among the
primigravidae and secundigravidae than the Multigravidae.® The preferential susceptibility of
these sets of pregnant women may be related to some evidence that immuno-suppression
associated with pregnancy, occurs more in the first than subsequent pregnancies.®? Previously,
the depression of cell mediated immune response to Plasmodium falciparum antigens has been
implicated in this phenomenon.®® Age has also been implicated as epidemiological studies have

shown that malaria in pregnancy is more prevalent in younger than older age groups.®®

2. 6 Anaemia in Pregnancy

Anaemia in pregnancy has been associated with maternal morbidity and mortality and is a risk
factor for low birth weight.**Anaemia is said to be the commonest medical condition in
pregnancy with a prevalence of 50% worldwide.®®Recent estimates in the developing countries
including Nigeria put the prevalence at 60% in pregnancy and about 7% of the women are said to
be severely anaemic.®*® Most of those affected are the primigravidas and grandmultiparas.®®
Excessive rapid destruction of red blood cells, bleeding during pregnancy and inadequate
haematopoeisis are the three major causes.Severemalaria parasitaemia appear to be a leading

cause especially in our environment.©"®
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Malaria causes increased haemolysis of parasitized red blood cells.®> The degree of haemolysis
depends on the burden of parasites.”'Beside malaria, helminthiases as well as nutritional factors
also contribute variously to anemia during pregnancy.’”> However, haemoglobin is the driving
force for oxygen and nutrients for mother and fetus, therefore a reduction below acceptable
levels can be detrimental to both. A hemoglobin concentration below 11.0 g/dl or packed cell
volume (PCV) of less than 33. 0% is regarded as anemia during pregnancy by the World Health

Organization (WHO).”

Although adults living in endemic areas acquire protective immunity against developing severe
malaria, they become more susceptible especially when they become pregnant.?® In areas with
stable malaria like Nasarawa State of Nigeria, the vast majority of infestations with Plasmodium

falciparum in pregnancy remain asymptomatic, undetected and untreated.

2. 7 Diagnosis of Malaria in Pregnancy
Making a diagnosis in pregnancy requires careful clinical examination and laboratory

273in the non-endemic

investigation. Whereas malaria could be over diagnosed in endemic areas,
areas a high index of suspicion is usually required.”® The gold standard for malaria parasite
identification and quantification has been the microscopic examination of thick and fixed thin
blood smears using Giemsa stain. In cases of anticipated low malaria parasite densities, care

should be taken to maintain the pH of the stain around 7 and a freshly prepared stain achieves

better results.”’

Other techniques utilised to enhance microscopy include the acridine orange fluorescent
technique,”® which requires the use of fluorescent microscopy. There is also the antigen detecting

rapid diagnostic tests (RDTs) which detect the histidine rich protein2 (HRP2) and Plasmodium
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lactate dehydrogenase (pLDH) which are usually produced during the erythrocytes cycle. There
is also Polymerase chain reaction (PCR) techniques which has been utilised to enhance malaria

diagnosis in mixed infections and especially in patients with low parasites density."

2. 8 Prevention and Control of Malaria in Pregnancy

The policy and strategies for Malaria control by the WHO hinges on Malaria prevention,
diagnosis and treatment,®® while the protection of pregnant women living in malaria endemic
countries has been of particular interest to many National Malaria Control Programmes because
of the reduction in immunity associated with pregnancy.* The reduction in cell-mediated
immunity is a physiological response that allows foetal allograft retention, but it is thought to

also interfere with resistance to various infectious diseases.®

The focus of malaria prevention during pregnancy has been the use of antimalarial
chemoprophylaxis and the use of Long Lasting Insecticidal Nets (LLINS). Pregnant women on
antimalarial chemoprophylaxis are at a reduced risk of the harmful effects of malaria,®? because
the chemoprophylaxis includes Intermittent Preventive Treatment (IPT), in which full dose of a
drug is given at defined intervals. Although the use of LLINs has shown potential efficiency in
the control of mosquito bites, Nwagha et al, however, identified that a pregnant woman cannot
remain under the net for more than 8 hours a day; hence it does not give complete protection
against malaria.'® Agomo and Oyibo also identified non-usage of insecticidal spray as important
risk factors associated with malaria infection during pregnancy.'* But Indoor Residual Spraying
(IRS) with insecticides is a powerful way to rapidly reduce malaria transmission.” Its full
potential is realized when at least 80% of houses in targeted areas are sprayed and it is effective
for 3-6 months, depending on the insecticide used and the type of surface on which it is
sprayed.’®
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CHAPTER THREE
METHODOLOGY
3. 1 Study Area:

General Hospital Nassarawa-Eggon, Nasarawa State is the study site. The hospital is the main
secondary health facility in the local government. The Local government has an area of
1,208 kmz2 and a projected population of 194,580 based on the 2006 census. The LGA is centrally
located in the State, and comprises of both urban and rural populace. Nassarawa-Eggon LGA is
also one of the two LGAs in the state (the other one is Doma LGA) in which the indoor residual

spray activity has been implemented.

The occupation of the people in Nassarawa-Eggon is mainly farming and agricultural businesses.
The climate of Nassarawa-Eggon LGA falls within the tropical savannah (Aw) climate with two
clearly marked seasons, wet and dry. It has a mean temperature of 15. 6°C and 26.7°C with an
annual rainfall between 1317mm and 1450mm. 1t rains from April to October and the months of
December to February experiences the northeast trade winds and thus the dry harmattan.®® The
onset of rains in April ushers in a noticeable decline in temperature. This continues to the
cessation period by October ending when a further decline is made possible in

November/December by the coming of the harmattan winds.®

The continuous transmission of malaria in the area is maintained by the abundance of pockets of

water within the Rocky Mountains and the drainage facilities in Nassarawa-Eggon area.

General hospital Nassarawa-Eggon besides being the only secondary health care facility in the
LGA, it is also the highest level of health facility in the area. The hospital has 26 beds and
several departments/units. Services rendered include; clinical, laboratory, pharmacy, nursing,

surgical, ambulatory and antenatal care (ANC) clinic with a ward for pregnant women.
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The hospital has antenatal clinic attendance of around 20 and 25 pregnant women per week and a
twice weekly antenatal clinic activities (the first ANC activity for each week is usually for those
coming for booking while the second ANC activity for each week is for those on subsequent visit
or appointment) during which Sulphadoxine Pyrimethiamine (SP) prophylaxis in pregnancy are

received.
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Figure 3.1: Map of Nigeria highlighting Nasarawa State in yellow and Nassarawa-Eggon LGA
in green
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3. 2 Study Design:
Across-sectional study was carried out from June to August, 2014.
3. 3 Study Population:

Are women attending antenatal clinic at the LGA General Hospital. An average of 25 women

attend the antenatal clinic weekly in the health facility.
3. 3. 1 Inclusion:

Healthy, afebrile pregnant women, resident in Nassarawa-Eggon LGA who consented to

participate were included in the study.

3. 3. 2 Exclusion Criteria:

Women on anti malaria therapy two weeks earlier were excluded from the study.
3. 4 Sample Size Determination:

The number of samples used for the study was 242. This was estimated using the formula for
quantitative outcome by applying a prevalence of 14% for malaria parasitaemia from Minna,

Niger State 3 at a precision of 0. 05.

Where,

n = the minimum sample size

Z, = the standard normal deviate corresponding to a level of significance of 5%=1. 96

d = the desired level of precision (usually at 5% for single proportions) = 0. 05
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p = prevalence of malaria parasitaemia among pregnant women from a previous study = 14%

Therefore, n = ;gz_lza_q
d

n=1.96>*0.14* 0.86
0.05%= 185

Adding 25% non-response rate
Where f = the non response rate
The sample size will be = n/1-f
=185/1 - 0. 25 =185/0. 75 = 247

However, five of the participant were identified to have been enrolled twice and this was

adjusted for, bring the sample size to 242.

3. 5 Sampling Technique:

Pregnant women were recruited consecutively as they presented for booking to the antenatal
clinic for a period of three months.

3. 6 Study Instruments:

Interviewer administered questionnaire adopted®and modified was used to obtain information on
socio-demographics and associated risk factors for malaria parasitaemia. Others are laboratory

equipment and reagents which were used for sample collection, processing and analysis.

3. 6. 1 Questionnaire:
An interviewer trained administered structured questionnaire was used to obtain information on

patients’ socio-demographics and factors associated with asymptomatic malaria parasitaemia in
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pregnant women attending antenatal clinic at the general hospital in Nassarawa-Eggon Local

Government Area, Nasarawa State.

3. 6. 2 Laboratory Equipment’s and Reagents:

These includes; Microscope, Slides, Slide rack, Giemsa staining reagents and the Rapid
Diagnostic Test (RDT) Kits. The Giemsa staining technique was used with microscopy as the
Gold Standard while RDT used worked with the principle of antigen detection of Histidine Rich

Protein2 (HRP2) specific for Plasmodium falciparum.
3. 6. 2. 1 Sample Collection:

This was carried out by using EDTA bottles, sterile needles and syringes to collect 3mls of blood
aseptically from the cubital fossa of the arms of the pregnant women on antenatal care who

consented to participate in the study.
3. 6. 2. 2 Sample Processing:

The collected blood samples were screened immediately for malaria parasitaemia using
CareStart™ Rapid Diagnostic Test (RDT) kits. Thick and thin blood films were also prepared
immediately on the same slides for parasites detection and density estimation. For the thick
films, 12 pl of blood was spread over a diameter of 15 mm, while 2 pl of blood was used for the
thin films and the slides were labeled appropriately and air dried. The thin films were fixed in
absolute methanol for 1-2 sec, stained with 3% Giemsa for 30minutes and air dried. The thick

blood film was stained after 24hrs with 3% Giemsa stain solution at pH 7. 2.
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3. 6. 2. 3 Malaria Parasites Detection and Estimation:

Stained slides were read by two trained microscopists. The slides were viewed using the x100
objective lens with immersion oil. Parasites present were identified and densities were estimated
by counting against 200 leucocytes and multiplying it by 40 to get 8000. Those without parasites
were indicated as; No Malaria Parasites Seen (NMPS) while density estimation was carried out

using the formula:

Number of Parasites/p blood = Number of parasites x 8000 leucocytes
Number of leucocytes counted

Discrepancies were calculated using the formula;

% Discrepancy = Countl — Count2 x100
Mean of Counts 1&2

3. 6. 2. 4 Haemoglobin Level Estimation:

Haemoglobin levels were estimated using the packed cell volume (PCV) technique. The
haematocrit tube was filled with blood and sealed with plastacin. The tubes were placed in the
haematocrit centrifugate and spun at 5000 revolution per minute for Sminutes by haematocrit
technique.®® The PCV was then read using the Hawksley microhaematocrit reader and recorded

accordingly.
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3.6.2.5 Measurement of Variables:

The study variables were the dependent and independent variables: The dependent variables
were the presence of parasitaemia and parasites density. The parasites densities were graded and
measured as follows; low parasites density (1-999), moderate parasites density (1000-9999), high
parasites density (=10000).The independent variables were the socio-demographics and associate

factors and were extracted and measured from the data collected.

3.7 Data Entry:

Completed questionnaires and laboratory samples results were reviewed prior to electronic data
entry. Several consistency checks were performed to exclude incomplete, inaccurate and

inconsistent data entry.

3. 8 Data Management:

Data entry and cleanup was performed using Epi-info software version 3. 5. 3. Electronic data

backup was created after data entry before statistical analysis.

3. 8. 1 Statistical Analysis:

Univariate data analysis was done to obtain frequencies and proportions. Bivariate data analyses
was done to determine the relationship between malaria parasitaemia and parasites density with
factors associated with asymptomatic malaria parasitaemia in pregnant women on antenatal care.
The association between malaria parasitaemia and anaemia among the pregnant women was also
determined. The levels of significance of the analysis were determined at 95% confidence
intervals. Factors that were significant with bivariate analyses were subjected to unconditional

logistic regression.
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3. 9 Ethical Considerations:

Ethical clearance to carry out the study was obtained from the Ethical Research Committee at the
Nasarawa State Ministry of Health [Ref: SIMOH/843/2014] (Appendix 1). Informed written
consent were obtained from each of the study participants. Confidentiality of the participants and

information provided were assured and maintained throughout the study period.

3. 10 Limitations:

The study is limited by the fact that it was carried out in a secondary health facility and there are
other levels of health facilities (Primary and Tertiary). It may therefore be difficult to generalize

the study to the whole population.
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CHAPTER FOUR
RESULTS

Table 4.1: Characteristics of Women on ANC in General Hospital, Nassarawa-Eggon, Nasarawa
State (n =242)

Characteristics Frequency Percentage
(n) (%)
Age Group
15-24 104 43.0
25-34 118 48. 8
> 35 years 20 8.3
Occupation
Civil servant 158 65.3
House wife 19 7.9
Business 53 21.9
Student 12 5.0
Educational Level
None 76 31.4
Primary 83 34.3
Secondary 65 26.9
Tertiary 18 7.4
Gravidity
Primigravidae 89 36. 8
Multigravidae 153 63. 2
RDT Screening
Positive 62 25.6
Negative 180 74. 4
Microscopy
Positive 55 22. 7
Negative 187 77.3

A total of 242 pregnant women participated in this study. About half of the women (48.8%) were
in the reproductive age group of 25 — 34 years,(65.3%) were civil servants, (34. 3%) had a
primary level of education and (63.2%) were multigravidae. The use of Microscopy and RDT
screening technique as identified in this study is comparable. The percentage prevalence for

malaria parasitaemia was 22. 7% by microscopy and 25.6% by RDT screening (Table 4.1).
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Table 4.2: Variables associated with malaria parasitaemia among women on ANC in General
Hospital Nassarawa-Eggon, Nasarawa State (n =242)

P. falciparum Parasitaemia
Variables Positive Negative OR 95%C. I. p-value
n (%)n (%)

Age Group

<25 38 (36.5) 66 (63. 5) 2.7 1.4-5.0 <0.01
>25 24 (17. 4) 114 (82. 6)

Occupation

Civil Servant/Student 50 (294) 120 (70. 6) 2.1 1.0-4.2 0.04
House Wife/Business 12 (16. 7) 60 (83. 3)

Use of LLIN

No 19 (45. 2) 23 (54. 8) 3.1 1.6-6.2 <0.01
Yes 43 (21. 5) 157 (78. 5)

Had Blood Transfusion

Yes 6 (31. 6) 13 (68. 4) 1.4 0.5-3.8 0.53
No 56 (25.1) 167 (74.9)

History of Miscarriage

Yes 10 (19. 2) 42 (80. 8) 0.6 0.3-1.4 0.23
No 52 (27. 4) 138 (72. 6)

Informed about malaria

prevention

Yes 61 (25. 8) 175 (74. 2) 1.7 0.2 -15. 0.61
No 1(16.7) 5(83.3) 2

Trimester

First Trimester 13 (18. 6) 57 (81. 4) 0.6 0.3-1.1 0.11
Other Trimester 49 (28.5) 123 (71.5)

Gravidity

Primigravidae 32 (36.0) 57 (64.0) 2.3 1.3-4.1 <0.01
Multigravidae 30 (19. 6) 123 (80. 4)

Education Level

None/Primary 44 (27.5) 116 (72. 5) 1.3 0.7-2.5 0.35
Secondary/Post Sec. 18 (22. 0) 64 (78. 0)

Haemoglobin Level

Low Level (< 11. 0 g/dl) 41 (32.5) 85 (67.5) 2.2 1.2-4.0 0.01

Normal Level (>11.0g/dl) 21 (18.1) 95(81.9)

Age, Occupation, non-usage of LLIN, Primigravidae and low haemoglobin level (anaemia) were

significantly associated with malaria parasitaemia (Table 4.2).
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Table 4.3: Malaria parasites density among women on ANC in General Hospital Nassarawa-Eggon,

Nasarawa State (n =242)

Variables NMPS Low Moderate High
n(%o) n (%) n (%) n (%)

Age Group

15-24 69 (66. 3) 19 (18. 3) 13 (12.5) 3(2.9)

25-34 98 (83.1) 8 (6. 8) 12 (10. 2) 0(0.0)

> 35years 20 (100. 0) 0 (0.0) 0 (0. 0) 0 (0.0)

Occupation

House Wife 18 (94.7) 1(5.3) 0(0.0) 0(0.0)

Civil Servant 119 (75. 3) 19 (12. 0) 18 (11. 3) 2(1.3)

Business 42 (79. 2) 7(13.2) 4 (7.5) 0(0.0)

Student 8 (66. 7) 1(8.3) 3(25.0) 0 (0.0)

LLIN Use

Yes 162 (81. 0) 22 (11.0) 14 (7. 0) 2(1.0)

No 25 (59. 5) 5(11.9) 11 (26. 2) 1(2.4)

Had Blood Transfusion

Yes 15 (78.9) 3(15.8) 1(5.3) 0(0.0)

No 172 (77. 1) 24 (10. 8) 24 (10. 8) 3(1.3)

Trimester

First trimester 60 (85.7) 4(5.7) 6 (8. 6) 0(0.0)

Second trimester 95 (72.0) 19 (14. 4) 16 (12. 1) 2(1.5)

Third trimester 32 (80.0) 4 (10. 0) 3(7.5) 1(2.5)

Gravidity

Primigravidae 61 (68. 5) 14 (15.7) 12 (13.5) 2(2.2)

Multigravidae 126 (82. 4) 13 (8. 5) 13 (8.5) 1(0.7)

History of miscarriage

Yes 43 (82.7) 3(5.8) 6 (11.5) 0(0.0)

No 144 (75. 8) 24 (12. 6) 19 (10. 0) 3(1.6)

Haemoglobin level

Low Level (< 11. 0 g/dI) 90 (71. 4) 19 (15.1) 16 (12.7) 1(0.8)

Normal Level (> 11.0 g/dl) 97 (83. 6) 8 (6.9) 9(7.8) 2(1.7)

Higher parasites density were identified among age group 15-24years, civil servant, women who
do not use LLIN, who never had blood transfusion, those in the second trimester, Primigravidae,

women who had no history of miscarriage and those with low haemoglobin level (Table 4.3).
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Table 4.4: Factors associated with malaria parasitaemia among women on ANC in General
Hospital, Nassarawa-Eggon, Nasarawa State (n=242)

Malaria

Variables Parasitaemia NMPS OR 95%C. . p-value

n (%o) n (%o)
Age Group
<25 13 (12.7) 89 (87.3) 0.3 0.2-0.7 <0.01
>25 42 (30.0) 98 (70. 0)
Occupation
House wife/Students 43 (25. 3) 127 (74.7) 1.7 0.8-3.4 0.14
Civil servants/Business 12 (16.7) 60 (83. 3)
Use of LLIN
Yes 17 (40.5) 25 (59. 5) 2.9 1.4-59 <0.01
No 38 (19.0) 162 (81. 0)
Had Blood Transfusion
Yes 4(21.1) 15 (78.9) 0.9 0.3-2.8 0.86
No 51 (22.9) 172 (77.1)
History of Miscarriage
Yes 9(17.3) 43 (82.7) 0.7 0.3-1.4 0.29
No 46 (24. 2) 144 (75. 8)
Trimester
First Trimester 10 (14. 3) 60 (85.7) 0.5 0.2-1.0 0.05
Other Trimester 45 (26. 2) 127 (73. 8)
Gravidity
Primigravidae 28 (31.5) 61 (68. 5) 2.1 1.1-3.9 0.01
Multigravidae 27 (17.6) 126 (82. 4)
Education Level
None/Primary 38 (23. 8) 122 (76.3) 1.2 0.6-2.3 0. 60
Secondary/Post Sec. 17 (20. 7) 65 (79. 3)
Haemoglobin Level
Low Level (< 11. 0 g/dl) 36(28.6)19 90(71.4) 2.0 1.1-3.8 0.02
Normal Level (>11. 0 g/dl) (16. 4) 97 (83.6)

Age < 25years, non-usage of LLIN, Primigravidae, and low haemoglobin level (anaemia) were

significantly associated with malaria parasitaemia (Table 4.4).
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Figure 4.2: Haemoglobin level in relation to parasites density by women on antenatal care in
General Hospital Nassarawa-Eggon, Nasarawa State

Most of the women (83.6%) with no malaria parasitaemia had normal haemoglobin level, while
anaemia was found to be more (15. 1%) and (12.7%) amongst women with low and moderate
parasites density respectively. However, some few women with high parasitaemia (1.7%), had

normal haemoglobin level (>11g/dl) (Fig 4.2).
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Table 4.5: Multivariate analysis of factors associated with malaria parasitaemia among women on
ANC in General Hospital, Nassarawa-Eggon, Nasarawa State (n=242)

Factors AOR 95% CI P-value
Age < 25 0.4 0.2-0.8 0.01
Non-usage of LLIN 0.4 0.2-0.9 0.02
Primigravidae 0.8 0.4-1.5 0. 45
Haemoglobin Level 1.9 1.0-3.5 0. 05

Age < 25years and non-usage of LLIN were independently statistically significant on logistic

regression while gravidity and anaemia were not (Table 4.5).
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CHAPTER FIVE
DISCUSSION
The prevalence of asymptomatic malaria parasitaemia in this study was 25. 6% by RDT
screening and 22.7% by microscopy. This difference could be due to possible placental
sequestration of parasites™ and the persistence of histidine rich protein 2 (HRP-2) antigen of P.
falciparum even after the parasite clearance.”” The RDT used had a sensitivity of 98% and a
specificity of 97. 5% (as contained in the manufacturers Insert) compared to conventional
microscopy which is considered as the gold standard.®® These results are similar to those from
studies done in Ouagadougou, Burkina Fasoon the prevalence of asymptomatic malaria among
pregnant women and found a prevalence of 30% and 24% by RDT and microscopy
respectively.? It is also comparable with a study done in Ondo South district, Nigeria on the
prevalence of asymptomatic malaria parasitaemia in pregnant unbooked women with a
prevalence of 25. 9% using RDT* and a study in Lagos, Nigeria which accessed knowledge,
attitude, perception and home management of malaria among consenting pregnant women

attending antenatal care (ANC) clinic with a prevalence of 27. 4% by microscopy.®

The only species of malaria parasite identified in this study was Plasmodium falciparum. This is
similar to findings of studies done in Libreville, Gabon®*which looked at the relationships
between malarial parasitaemia and age, gravidity and anaemia in pregnant women and Minna,
Nigeria®*which looked at the true prevalence of congenital, cord, and placental malaria in which
only Plasmodium falciparum was identified. It is also in agreement with the widely accepted
view that Plasmodium falciparum is the predominant species in Nigeria accounting for about

98% of malaria cases in the country.®**°
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Age<25years and Primigravidae were significantly associated with malaria parasitaemia and
parasite density in this study. This means that a pregnant woman of a younger age and
Primigravidae are at a greater risk of malaria parasitaemia than those who have been pregnant
several times and have acquired specific immunity to placental malaria due to previous

1844 \which increases with subsequent infection and pregnancies.*'Findings have been

exposure
reported in Libreville, Gabon on the relationships between malarial parasitaemia and age,
gravidity and anaemia in pregnant women and found that Primigravidae and young pregnant
women were the most susceptible to infection.®’This could also be due to hormonal and
immunological changes which lower their immunity in pregnancy. The significant association

found in this study is similar to the findings of a study done in Mozambique where the clinical

presentation of malaria in African women was characterized.”

The use of LLIN is one of the preventive strategies of malaria in pregnancy. It has been reported
that the use of LLIN substantially reduces the risk of malaria in pregnancy.** For this study, the
use of LLIN was protective for the presence of malaria parasitaemia. However the use of LLIN
was significantly associated with parasites density. This means that while LLIN can reduce the
risk of being exposed to malaria parasitaemia, it has no effect on the multiplication of the
parasites once in the system. The outcome of this finding is in line with the fact that LLIN
substantially reduce the risk of malaria in pregnancy when effectively used. However, the
effective use of LLIN has its own challenges; such that out of the 24hours of the day, a pregnant
women can be under the net for a maximum of 8-10hrs, and some may have the net but may not
be sleeping under it always, while some may have complain of heat and related excuses, and the
net may even have holes thus creating a number of chances for being bitten or getting infected

with malaria. Once infected, LLIN has no effect on the multiplication of the parasites in the
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system. The first outcome is consistent with previous studies in Okpoko area of Anambra State,
Southeast Nigeria on the effects of the use of LLIN on episodes of uncomplicated malaria,
frequencies of malaria parasitaemia and anaemia among primigravidae in which LLIN was
shown to reduce the number of infective mosquito bites by 70. 0 —90.0% in a variety of ecologic

settings.”

This study also indicated a significant association between anaemia, the presence of parasitaemia
and parasites density. This is understandable as malaria parasitaemia results in the destruction of
red blood cells and particularly for P. falciparum which affects both young and new red blood
cells and consequently a potential cause ofanaemia.®*This is in line with the fact that malaria is
an under-recognized cause of anaemia in pregnancy in endemic areas like ours and is usually

asymptomatic.”

From the logistic regression done in this study, we did not find any statistically significant
association of malaria parasitaemia with gravidity and haemoglobin level. This is in line with
findings in a study done in Calabar, Nigeria on P. falciparum asymptomatic malaria in pregnant
women, in which there was no statistically significant difference in the prevalence of anaemia
among the Primigravidae and the multigravidae.”®However, age 25years and lower and non-
usage of LLIN were statistically significant on logistic regression. This means that younger
maternal age in pregnancy are more susceptible to malaria parasitaemia. This is similar to a
previous report on the significance of malaria parasitaemia with regards to maternal age in
pregnancy in Yaounde Cameroun®? and also supports the importance of the use of LLIN as a
preventive strategy. This is also in agreement with a previous report on the systematic review of

insecticide treated net for the prevention of malaria in pregnancy.*
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The relationship between haemoglobin level and parasites density as indicated in figure 2 shows
the impact of malaria parasitaemia on the haemoglobin level of the pregnant women.
Consequently, in the absence of parasitaemia, more women had a normal level of haemoglobin,
but with low and moderate levels of parasitaemia, more of the women had anaemia. However, a
few of the women had high parasitaemia, yet normal haemoglobin level, this indicates the very
few in endemic areas who with continuous exposure had developed some level of immunity. The
outcome of this study is similar to a previous study in Calabar, Nigeria which looked at the
prevalence of anaemia in asymptomatic malaria parasitemic women at first antenatal visit in a

tertiary hospital facility.**

The prevalence of malaria parasitaemia as identified in this study by employing two methods
[Microscopy (the gold standard), and RDT screening], indicates a satisfactory level of
effectiveness in the use of malaria RDT for diagnostic purpose in our health facility. A similar
report was made from a study on the diagnostic performance of histidine-rich protein 2 (HRP-2)

based malaria RDT kit in Kaduna, Nigeria.*®
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CHAPTER SIX
CONCLUSION AND RECOMMENDATION

6. 1 Conclusion

The level of asymptomatic malaria parasitaemia revealed in this study is reasonably high.
Younger age of less than 25 years had highest risk of malaria parasitaemia. Failure to use LLIN
is associated with an increased risk of malaria infection. Malaria parasitaemia can be responsible
for anaemia in pregnant women and may be responsible for mother to child transmission of
malaria. Occupation and gravidity can also be associated with malaria parasitaemia and the
degree of anaemia can be related to the parasites density. The performance of RDT for malaria
screening in this study is comparable with Microscopy as the Gold Standard for use in our health

facilities.

6. 2 Recommendation
Asymptomatic malaria parasitaemia is high among the study population. There is a need to

educate the people, especially the women on preventive measures against malaria.

There is a need to take campaign programmes on malaria to schools targeting younger age group.

For more effective malaria prevention, there is a need to introduce routine diagnosis of malaria

infection as part of the antenatal care strategy in Nigeria.

The ministry of health should intensify campaign on the potential effects of malaria in pregnancy
and the need for a more effective use of LLIN. The administration of IPT should also be

intensified.
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APPENDIX 2

CONSENT FORM

| wish to indicate my interest to participate in this research work titled; FACTORS
ASSOCIATED WITH ASYMPTOMATIC MALARIA PARASITAEMIA AMONG WOMEN
ATTENDING ANTENATAL CLINIC IN NASSARAWA EGGON GENERAL HOSPITAL,
NASARAWA STATE.

I have been made to understand the purpose of the research and my requirements as a participant
which includes answering some questions in the questionnaire and collection of 3mls of blood

from the cubital fossa in the arm of my hand.

| hereby consent to participate in the research out of my free will, and for the benefit of public
health.

NI e .
Phone MUMDET ..o e .

SIGNAtUre/Date ... ..ot e
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APPENDIX 3

QUESTIONNAIRE

Topic: This is a study to determine the Factors Associated with Asymptomatic Malaria
Parasitaemia among women attending Antenatal Clinic in Nassarawa-Eggon General Hospital,
Nasarawa State. The result will be used to guide government policy for the benefit of the people
and confidentiality of information will be maintained.

Your participation will help to identify some of the problems associated with asymptomatic
malaria parasitaemia in your area and your participation is voluntary.

If you are participating, a few minute of your time will be required to fill this form, and a little

discomfort from needle stick for blood sample to be collected.

Date: / / Interviewer’s Name:
Day/Month/Year

Questionnaire number:

Have you been administered similar questionnaire in the last three months? Yes [], No []

DEMOGRAPHIC CHARACTERISTICS

2. Marital status ....... :

[a] Married or living together, [b] Divorced / Separated, [c] Widowed, [d] Single
3. What is the highest level of education you have attained?

[a] None, [b] Primary, [c] Secondary, [d] Post-Secondary

4. What is your main occupation?

[a] House wife, [b] Civil Servant, [c] Business, [d] Student

I. MALARIA AS A DISEASE
5. Have you ever heard of malaria? [a] Yes, [b] No, [¢] Don’t know
6. How does someone acquire malaria? (Do not read answers, circle all that apply)

[a] Mosquitoes bite, [b] Unclean environment, [c] Don’t know
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Il. MALARIA PREVENTION

7. What can you use as intermittent preventive treatment for malaria during pregnancy?
[a] Use a mosquito net, [b] Spray insecticides inside, [c] Burn local plants/herbs

[d] Use SP [e] Don’t know

8. Do you have or use long lasting insecticide net (LLIN) [1] Yes, [2] No

9. How did you get your LLIN?

[a] Free from the government source, [b] Through a voucher scheme, [c] Bought ourselves

I1l. ANTENATAL CARE

10. How many children have you?

[a] 1, [b] 2, [c] More than 3

11. Have you attended ANC before now during this pregnancy?

[1] Yes) [2] No

12. How old is your pregnancy?

[a] 1-3 months, [b] 4-6 months, [c] 7-9 months

13. Which of the months did you attend your first ANC?

[a] 1-3 months, [b] 4-6 months, [c] 7-9 months

14. During this pregnancy, have you suffered/ been treated for malaria?
[1] YES, [2] NO

15. Did you receive a blood transfusion during this pregnancy?

[1] Yes, [2] No

16. Did you receive information on malaria prevention and treatment at the ANC?
[1] YES, [2] NO

17. What is the drug of choice for malaria prevention during pregnancy?
[a] SP, [b] Other, specify.........cccooeiiiiiiiin... , [c] Don’t know

18. During ANC visit in your last pregnancy did the nurse give you SP to swallow
while observing you?

[1] Yes, [2] No

19 Any history of miscarriage/abortion?

[1] Yes, [2] No
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LABORATORY EXAMINATIONS RESULTS
Hemoglobin level (g/dl): .........................
RDT result: Positive [ ], Negative [ ]

Blood filmvresult ... .
Malaria species. Check all that apply.
Plasmodium falciparum [ ]

P. vivax []

P. malariae [ ]

P.ovale[]

Parasite density perul................ocooiiiiiin.. .
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