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ABSTRACT

Malaria continues to be a major public health and development issue. Pregnant
women, their developing foetus, and new babies are all at increased risk of
malaria infection, which is a serious public health issue. The most severe
symptoms and results of malaria typically affect pregnant women; they include
greater rates of miscarriage, intrauterine mortality, early delivery, low-birth-
weight infants, and neonatal death. They are also more likely to experience severe
anaemia and pass away during pregnancy. The aim of this study was to assess the
knowledge and utilization of insecticide-treated nets in the prevention of malaria
among pregnant women attending St. Philomena’s Catholic Hospital, Benin City.
A cross-sectional descriptive survey design was used for this study. The sample
size was 262 pregnant women attending antenatal at St. Philomena’s Catholic
Hospital and a non-probability accidental sampling technique was used with a
self-administered questionnaire. Pregnant women in this study were quite
knowledgeable about malaria and its causes, prevention, and control. Pregnant
women in the study could identify some symptoms and causes of malaria. Only a
considerable number of pregnant women in the study had the insecticide-treated
net while only a minimal number were making use of it. The primary source of the
insecticide-treated net was the government, with the study being carried out at a
privately-owned hospital being a potential reason for the rather low ownership of
ITNs by pregnant women. There was a moderate level of knowledge of malaria and
ITN among pregnant women. However, there was poor utilization of ITNs in the
prevention of malaria among pregnant women. Barriers to the use of insecticide-
treated nets ranged from a lack of awareness to insecticide-treated nets being
uncomfortable to sleep under.

Key Words: Malaria, Knowledge, Insecticide-treated nets, Prgenancy.
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CHAPTER ONE
INTRODUCTION
1.1  BACKGROUND TO THE STUDY
Malaria has been a world health burden and a major public health problem in
tropical and subtropical regions of the world. It affects an estimated 350 to 500 million
people annually and accounts for 1 to 3 million deaths per year worldwide (Isah &
Nwobodo, 2019; Agu et al., 2022). In its periodic health report, the World Health
Organization (WHO) stated that more than 85% of the world’s malaria cases (an
estimated 0.93 million annually) are unreported (WHO, 2019). With 90% of cases and
92% of malaria deaths, Sub-Saharan Africa bears a disproportionate share of the global
burden of malaria, making malaria a severe public health problem and a huge
epidemiological burden for Africa. Igbasi & Oyibo, (2022) report that malaria is endemic
in Nigeria with 97% in high malaria risk zones.
Further research suggests that Nigeria bears a major share (25%) of Africa's
malaria burden, with an estimated 110 million clinically diagnosed cases and 110,000
malaria-related fatalities in 2015 (Eboreime et al., 2022). In addition, it is responsible for

60% of all outpatient visits and 30% of all hospital admissions (Ezire et al., 2018). It has
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been estimated that malaria in pregnancy has a prevalence of about 48% in health
facilities in Nigeria. This figure is likely an underestimation considering the fact that 40%
of pregnant women in Nigeria do not attend health facilities for antenatal care (Latif et al.,
2022). Furthermore, 70% of pregnant women in Nigeria suffer from malaria, thereby
putting them at risk of negative pregnancy outcome (Abiodun & Ilori, 2022). Nigeria has
one of the highest maternal mortality in the world with 814 maternal deaths per 100,000
live births and an estimated 58,000 maternal death with malaria in pregnancy being
responsible for 33% (Onyeneho et al., 2019; Latif et al., 2022; Abiodun & Ilori, 2022;
Ezire et al.,, 2018). Other major causes of maternal mortality in Nigeria include;
Obstetrics hemorrhage, eclampsia, obstructed labour and complications from unsafe
abortions. It 1s also responsible for 12-30% of under-five mortality thus making it one of
the most serious public health problem in Nigeria.

Pregnant women, their developing foetus, and new babies are all at increased risk
of malaria infection, which is a serious public health issue. The most severe symptoms
and results of malaria typically affect pregnant women; they include greater rates of
miscarriage, intrauterine mortality, early delivery, low-birth weight infants, and neonatal
death. They are also more likely to experience severe anaemia and pass away during
pregnancy (Ujuju et al., 2022). Pregnant women have attacks of malaria more often and
more severely than non-pregnant women from the same area, and are more likely to die
from malaria. This is because pregnancy reduces women’s ability to fight malaria,
especially during a woman’s first pregnancy (U.S. Department of Health & Human

Services, 2020). It is estimated that about 25 million pregnant women are currently at risk
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for malaria according to the world health organisation of 2017. The illness has a record of
over 10,000 maternal and 200,000 neonatal deaths per year (WHO, 2019). Insecticide-
treated mosquito nets (ITNs) are a form of personal protection that repel and prevent
mosquito bites that would cause malaria. Insecticide-treated nets (ITNs) are the most
cost-effective method in the control of malaria, according to Konlan et al. (2022). Malaria
prevention during pregnancy with ITNs is without a doubt one of the most important
interventions for lowering mother and newborn morbidity and death rates and reaching
the 4th, 5th, and 6th Millennium Development Goals (MDGs) (Tella et al., 2022). It has
remained a highly effective and cost-effective technology in global and national malaria
control strategies, and it is anticipated to be twice as effective as untreated nets (Yahaya,
2022).Additionally, it has been demonstrated that ITNs reduce malaria mortality in
children under the age of five by 17%. An estimated $12 billion in lost output is
attributed to malaria in Africa (Tella et al., 2022; Mwangu et al., 2022; Osarfo et al.,
2022). Around the world, ITNs were used 70-73% of the time, with 85% in urban areas
and 52%—77% in rural areas (WHO, 2019).

There was a substantial link between the use of ITNs and a reduction in stillbirths,
improvements in baby birth weights, and a decrease in the prevalence of parasitaemia and
anemia in pregnant women, according to Mwangu et al. (2022). In some cases, ITNs have
been shown to have a communal protective impact as well as a reduction in total vector
density. Furthermore, effective malaria prevention and treatment during pregnancy will
reduce the number of pregnant women who require blood transfusions due to severe

anaemia, lowering their risk of transfusion-related diseases including HIV and Hepatitis
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B. (Osarfo et al., 2022). Furthermore, studies have shown that efficient malaria infection
prevention with intermittent presumptive treatment and the use of ITNs reduces the risk
of severe maternal anaemia by 38%, perinatal mortality by 27%, and low birth weight (a
primary cause of infant mortality) by 45% (Onyeneho et al., 2019). It also lowers the
chances of spontaneous abortion, premature birth, or a stillbirth (Latif et al., 2022).
Pregnant women and their unborn children are an especially vulnerable population when
it comes to malaria and its implications. As a result, a research to analyze the
understanding and use of insecticide-treated nets in malaria prevention among these
pregnant women would be beneficial (Elele & Anwuri, 2022).
1.2 STATEMENT OF THE PROBLEM

Malaria continues to be a major public health and development issue. The impact
of malaria is felt not only in the health sector, but in every part of our social and
economic lives as well. Malaria has remained a serious health problem in Sub-Saharan
African countries despite efforts to combat the disease in the region (WHO, 2017).
Eboreime et al. (2022) in their retrospective analysis of malaria cases reported between
2000 and 2020, report that 90% of malaria-related deaths occur in Sub-Saharan Africa.

Malaria during pregnancy is still a major problem in Nigeria. Malaria in
pregnancy has been reported to be on the rise around the world, with Sub-Saharan Africa
bearing the brunt of the disease's consequences (Ayedun & Bello, 2022). Rothschild &
Haase (2022) in their report highlighted that malaria is three times more likely to be a
serious disease in pregnancy than it is in non-pregnant women, with a death rate nearing

50%. In malaria-endemic parts of Sub-Saharan Africa, it is estimated that 25% of
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pregnant women, especially primigravida, adolescents, and those with co-infections such
as HIV, are at high risk of malaria and morbidity. According to Babalola et al. (2022), the
largest risk of infection appears to be in the second trimester, highlighting the necessity
for antepartum care as part of malaria prevention and treatment initiatives.

Although government organisations have increased their health education and
awareness programmes, few pregnant women use insecticide-treated nets (Okumu et al.,
2022). It is still necessary to address a potential knowledge and practise gap regarding the
use of insecticide-treated nets to continue malaria control in pregnant women (Babalola et
al., 2022). Majority of the world's efforts to control malaria are showing signs of change,
with a focus on both community and individual participation. The introduction of health
education has addressed individuals' knowledge, usage, and attitude gaps.

According to Antonio-Nkondjio et al. (2021), despite efforts to address the issue
of malaria prevention based on knowledge and utilisation, a high preventive measure of
93% still exists, which is poorly reflected in terms of practise as 20%. This is because the
majority of people in the study area have poor knowledge and utilisation of malaria
prevention measures as Dirontsho et al., (2022) reports. In the area and other regions of
the country where the same issue is present, pregnancy difficulties and even mortality
could rise if sufficient attention is not given to the use of insecticide-treated nets. Positive

action could promote the social and economic prosperity of communities.
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1.3 AIM OF THE STUDY
The general objective of this study is to assess the knowledge and utilisation of
insecticide treated net in the prevention of malaria among pregnant women attending St.

Philomena’s Catholic Hospital, Benin City.

Objectives of the Study
The specific objectives of the study are to;
» Assess the level of knowledge of prevention of malaria using ITN among pregnant
women attending antenatal care at St. Philomena’s Catholic Hospital.
* Determine the extent of the utilisation of ITN in the prevention of malaria among
pregnant women attending antenatal care at St. Philomena’s Catholic Hospital.
* Identify the barriers to the use of ITN in the prevention of malaria among pregnant
women attending antenatal care at St. Philomena’s Catholic Hospital.
1.4  SIGNIFICANCE OF THE STUDY
The findings of this study will be useful for researchers and health evaluators, as well as
for health care facility management, Government and maternal and child health
stakeholders; and Mothers of reproductive age and caregivers.
The findings of the study will assist the Ministry of Health in gathering additional

information regarding ITN use, which will aid in allocating suitable resources to increase
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ITN coverage and use. This will entail providing additional free ITNs to communities,
particularly those most affected by malaria.
The ministry will also use the findings to strengthen information dissemination about
malaria prevention through the use of ITNs. This could be accomplished by utilizing
various mass media platforms, such as televisions, radios, and newspapers, to empower
citizens' knowledge, attitudes, and practices on insecticide-treated net use in malaria
prevention.
The findings of the study will aid policymakers in developing appropriate policies to
enhance insecticide-treated net adoption. The findings will also assist health-care
providers in assessing pregnant women's knowledge and habits about the usage of
mosquito nets in the prevention of malaria and applying for the equired assistance. This
could include counselling them on better ways to use ITNs, such as when to display the
net, how to hang it, and when and how to withdraw, among other things. Members of the
public who have access to the study's findings will be more aware of the knowledge and
utilization gaps that impede them from efficiently using ITNs to prevent malaria. The
findings will serve as a reference for other researchers, students, and others who may
conduct comparable studies on ITN use and malaria prevention.
1.5 RESEARCH QUESTIONS

* What is the level of knowledge of prevention of malaria using ITN among

pregnant women attending antenatal care at St. Philomena’s Catholic Hospital?
* What is the extent of the utilisation of ITN in the prevention of malaria among

pregnant women attending antenatal care at St. Philomena’s Catholic Hospital?
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* What are the barriers to the use of ITN in the prevention of malaria among
pregnant women attending antenatal care at St. Philomena’s Catholic Hospital?

1.6 SCOPE OF STUDY
The participants in this study are all pregnant women of reproductive age (18 years and
45 years) who are receiving antenatal care at St. Philomena’s Catholic Hospital in Benin
City, Edo State, regardless of their gestational age, place of residence, or level of
education.
1.7 OPERATIONAL DEFINITION OF TERMS
Knowledge: the sum of what is known; the body of truth, information, and principles

acquired by humankind i.e. the range of one's information or understanding.Level of knowledge
is categorized as "good" (indicating a score above the average of correct responses), “fair” (an average score of correct

responses) or "poor” (indicating a score below the average of correct responses).

Utilisation: to make use of: turn to practical use or account.the extent of utilization is
categorized as "good" (indicating a score above the average of correct responses), “fair” (an average score of correct

responses) or "poor" (indicating a score below the average of correct responses).

Insecticide-treated Net: is a net (usually a bed net), designed to repel mosquitoes
physically, that has been treated with safe, residual insecticide for the purpose of killing
and repelling mosquitoes, which carry malaria.

Malaria: an intermittent and remittent fever caused by a protozoan parasite which
invades the red blood cells and is transmitted by mosquitoes in many tropical and

subtropical regions.
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Pregnant Women: a human biological female reproductive condition of having s living
unborn child within her body throughout the entire embryonic and foetal stages of the

unborn child from fertilization to full gestation and childbirth.

CHAPTER TWO
LITERATURE REVIEW

In this chapter, a cursory look at relevant research and literature in an attempt to aid
understanding as it relates to the knowledge and utilization of ITNs among pregnant
women and its implication.

2.1 CONCEPTUAL REVIEW

2.1.1 Concept of Malaria

Malaria is undoubtedly the most dangerous tropical disease in the world and one of the
most critical and complex public health problems of the 21st century. According to the

latest WHO estimates, 40% of the world's population lives in malaria-endemic areas, and
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only a third of the 300 million infected people develop the clinical disease (WHO, 2019).
"Mal'aria", which is Italian for "bad air", is the origin of the word malaria. Malaria was
previously believed to originate in fetid wetlands (Mandell et al., 1995) due to the
association between malaria infection and wetlands hence the name (Mehlhorn, 2022;
Moita et al., 2022).

Five (5) distinct Plasmodium parasite species are answerable for malaria. P. falciparum,
P. vivax, P. ovale, P. malariae, and P. Knowlesi are among the species (Tseha, 2021;
Miiller-Sienerth et al., 2020; Kayiba et al., 2021). The foremost dangerous strain of
malaria, Plasmodium falciparum, is the one that's most current in several African nations
(Snow et al., 2020; Miiller-Sienerth et al., 2020). Infection with malaria is caused by the
species Plasmodium falciparum in up to 98% of cases in an African country (Kayiba et
al., 2021; FMOH, 2020). Humans contract the malaria parasites through the bite of
feminine arthropod genus mosquitoes carrying the sickness whereas they feed their eggs
by suction blood.

2.1.2 Life Cycle of Malaria

Malaria researchers commemorated the 100th anniversary of proving that the two-winged,
feminine arthropod genus transmits malaria in 1998. The female anopheles mosquito is
infected by the parasite, which then completes its organic life cycle. The female mosquito
injects plasmodia sporozoites from its secretion gland throughout a blood meal
(Mehlhorn, 2022). These minute motile organisms (sporozoites) circulate in the

circulation for thirty minutes before settling inside the hepatocyte. Here, sporozoites
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reproduce individually and go on to produce thousands of merozoites by a process known
as intrahepatic or pre-erythrocytic schizogony (Moita et al., 2022).

The infection's blood stage eventually began when the enlarged liver cell ruptured,
releasing sporozoans into the bloodstream. A portion of the intrahepatic sort of P. vivax
and P. ovale infection doesn't divide in real time but instead lies latent for months before
copying starts (Ya-Umphan, 2019). The cause for the relapse that distinguishes infection
between these two species is these sleeping forms or hypnozoites. Every merozoite that
enters the blood transforms into a sporozoan (ring form), which enlarges to create a
schizont. This then explodes, releasing six to twenty-four female merozoites as progeny.
Each of those merozoites can invade a fresh red cell and carry out the cycle (Perrin et al.,
2021; Moita et al., 2022; Mehlhorn, 2022; Ya-Umphan, 2019).

This cycle keeps going until the infection is eliminated by the body's immune system,
chemotherapy, or—as in some P. falciparum infection cases—until the patient passes
away. In the case of P. malariae, synchronous rupture of the ring forms every 48 or 72
hours, which corresponds to the symptom paroxysm (Sinden & Gilles, 2021). Some
trophozoites are transformed into anatomically separate sexual forms (gametocytes),
which are long-lived and relatively inert, after a succession of such intra-erythrocytic
(asexual) cycles. The gametocytes of a female arthropod genus of two-winged insects
mature into male and female gametes and undergo the process of amphimixis within the
biological system of the mosquito after ingesting erythrocytes from an infected human
(Rocha, 2021). This cycle results in the exocrine gland of the mosquito producing

sporozoites, which are contagious to humans. The cycle keeps going (Bettencourt, 2020).
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2.1.3 Malaria and Pregnancy

30 million women become pregnant each year in malaria-endemic areas of Africa, and
malaria poses a potential risk to them and their babies (Bukar et al., 2020). In addition,
200,000 infant deaths can be attributed to malaria during pregnancy (Henry et al., 2022).
In malaria endemic countries, immunity against plasmodium falciparum can be achieved
within the first 10 to 15 years of life (Griffin et al., 2021). However, pregnant women are
at risk of contracting malaria because their immunity declines during malaria, putting
them at risk for anaemia and other health problems, including even death (Bukar et al.,
2020; Griffin et al., 2021). Women are more susceptible to malaria during their first and
second pregnancies, and immunity can be achieved after multiple pregnancies
(Bauserman et al., 2019).

In areas where malaria is not endemic, women have lower levels of immunity and are
more likely to show symptoms during illness and are at greater risk of severe illness or
death (Kurup et al., 2020). Malaria can double the risk of severe anaemia, triple the risk
of preterm birth, and quadruple the risk of fetal growth retardation (Griffin et al., 2017).
During the first pregnancy, malaria is reported in 16% to 63% of pregnant women and
only 12% to 33% of previous pregnancies (Saito et al., 2021). Malaria can cause
spontaneous abortion, stillbirth, preterm birth and low birth weight (Zango et al., 2021).
Severe anaemia causes 10,000 deaths in pregnant women each year in Africa; malaria
causes 3-15% anaemia, 8-14% low birth weight and 3-8% newborns mortality (Chersich

et al., 2020). Other conditions like HIV can lower immunity in pregnant women, leading
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to infections with more symptoms and an increased risk of side effects for both mother
and baby (Chersich et al., 2020; Saito et al., 2021; Zango et al., 2021).

2.1.4 Pathophysiology of Malaria in Pregnancy

The pregnant woman's risk of contracting malaria is significantly increased by the
physiological changes of pregnancy. This may be primarily due to the placenta, a novel
organ with improved immunity and convenience. The most vulnerable women to malaria
infection are those who are pregnant for the first or second time. There is compelling
evidence that suggests a bilateral connection between the neuroendocrine system and the
immune system, with a high level of corticoid inhibiting the immune system. The cell-
mediated system is thought to be particularly important in the establishment and
maintenance of immunity to malaria (Kurup et al., 2020; Bediako et al., 2022).
Furthermore, natural killer cells are crucial for preserving pregnancy and play a
significant role in the human immune system. There is a link between heightened
susceptibility to infections and sporadic cytotoxic activity of the natural T lymphocyte,
which is partially stored by endogenous glucocorticoids (Nobre et al., 2019; Maschmeyer
et al., 2020).

Likewise, there is a connection between the level of serum cortisol and the suppression of
malaria immunity throughout pregnancy, with the loss of immunity occurring during the
second half of pregnancy at a time when plasma cortisol levels are elevated (Feeney,
2020). It is thought that the placenta, a distinct organ in pregnant women, either enables
the parasite to evade the host's defences or promotes the spread of the plasmodium

falciparum strain that is particular to the placenta.
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Through the production of a specific variant surface antigen (VSA) with an affinity for
proteoglycan-like chondroitin sulphate-A (CSA) (Tomlinson et al., 2021; Che"ne, 2022),
Plasmodium falciparum can invade the placenta.

The parity and previous placental infection are related to the cellular immune response to
Plasmodium falciparum after pregnancy (Ataide et al., 2022). Recent research has shown
that multigravida can develop strain-independent antibodies against parasites that are
specific for chondroitin sulphate-A, and that their parasite loads are significantly reduced
(Umemmuo, 2020).

Protection is linked to anti-adhesion antibodies against CSA-binding parasites, and these
antibodies grow throughout several pregnancies. The lack of immunological experience
in the parasite subpopulation can be used to explain the particular sensitivity of
primigravida to placental infection (Kim et al., 2021; Umemmuo, 2020). Recent studies
have revealed that pregnant women are attractive to mosquitoes twice as much as non-
pregnant women (Gongalves et al., 2022).

2.1.5 Clinical Features

The clinical features of malaria infection during pregnancy depend largely on the immune
status of the woman. For women who have long resided in areas with moderate to high
malaria transmission, including much of sub-Saharan Africa, high levels of malaria
immunity often have developed by the time they are old enough to get pregnant.
Consequently, malaria infection is usually asymptomatic and severe illness is rare

(Gutman et al., 2020).
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During pregnancy, immunity to malaria is reduced. However, the infection remains often
asymptomatic; so many people pass unsuspected and undetected. In pregnant women
with little or no pre-existing immunity, such as women from endemic areas or travellers
to malaria prone areas, the infection is at increased risk of severe illness and even death
(maternal and perinatal death) (Pantoja et al., 2021; Bovay et al., 2020). These women
are particularly at risk for haemolytic anaemia, cerebral malaria, and pulmonary oedema.
Symptomatic patients may have a fever with chills and chills, headache, and muscle
aches. Before this, fever may be erratic before developing in a synchronized time-related
cycle of schizophrenia. Between paroxysmal chills and chills, patients usually feel well.
Other nonspecific symptoms presented include; dry cough, abdominal pain, nausea, loss
of appetite, and vomiting (Kapulu et al., 2021; Gutman et al., 2020).

2.1.6 Malaria complications during pregnancy

Anemia is a significant and frequent complication of P. falciparum malaria (Punnath et
al., 2020). Although it can happen at any time throughout pregnancy, anaemia typically
develops in 30—-60% of those with blood parasites that last for 2 to 3 weeks (Cappellini et
al., 2020). Malaria anemia is more common in African women who become pregnant
several times earlier than in multi-pregnant women (Mwangi et al., 2021) and depends on
the weight (Punnath et al., 2020). Anaemia, usually chromosomally normal, can result
from erythropoietic dysplasia of varying severity and duration. Hemolysis is usually due
to the direct destruction of red blood cells, splenic sequestration, DIC/fragmentation

hemolysis, or autoimmune destruction (Iwafuchi, 2022). Other causes of anemia include
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anemia due to chronic diseases and blood thinning (Vannier & Krause, 2020; Iwafuchi,
2022; Mwangi et al., 2021).
In response to the red blood cell disorder, the bone marrow becomes proliferative, further
increasing the need for folic acid (Koury & Blanc, 2022; Iwafuchi, 2022; Kapulu et al.,
2021). If this folic acid requirement is not met, the bone marrow becomes megaloblastic,
leading to rapidly worsening anemia (Green & Mitra, 2022). If anemia is very severe
(hematocrit < 15% or hemoglobin at 39C), exhaustion, acidosis and circulatory failure
occurs (Taylor & Molyneux, 2021; Song, 2020). Malaria parasites increase the risk of
preterm birth, which is further. Malaria during pregnancy can lead to low birth weight
babies weight gain, a major cause of infant mortality (increased by the severity of the
parasite and the number of malaria cases (Mahamar et al., 2021; Brabin et al., 2021).
2.1.7 Malaria Prevention - Use of insecticide treated net (ITN).
The World Health Organisation currently recommends a three-pronged approach to
prevention of malaria in endemic areas viz;

e Intermittent preventive treatment (IPT) with antimalarial drug.

e Use of insecticide treated net (ITN).
During pregnancy in endemic areas, maternal protection against malaria is essential.
Previously, the World Health Organisation recommended that pregnant women in
malaria-endemic areas receive adequate antimalarial treatment when in contact with
antenatal services, followed by weekly prophylaxis (World Health Organisation, 2019;
Saito et al., 2021). The drug most commonly used for chemoprophylaxis is chloroquine,

but Plasmodium falciparum's increasing resistance to this drug has significantly reduced
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its effectiveness as a prophylactic agent. In northeastern Nigeria, the prevalence of drug
resistance increased from 18.7% in 1988 to 24.4% in 1995 (Ibraheem et al., 2022).
Pyrimethamine has been widely used but resistant strains of P.falciparum and P.vivax
have limited its use, studies have shown that weekly pyrimethamine lacks prophylactic
effect in some endemic areas of Nigeria (Agu et al., 2022). Intermittent sulfadoxine-
pyrimethamine prophylaxis with a two-to-three-dose regimen once in the second
trimester (after dose escalation) and once or twice in the third trimester is practiced in
some countries in Africa (Ayedun & Bello, 2022). The use of IPT was effective in
eliminating the malaria parasite and also reduced the risk while improving maternal
hematocrit (Saito et al., 2021). IPT will reduce the frequency of clinical disease, but
allow blood sorting between treatments, allowing for the development of parasite-specific
immunity (Elele & Anwuri, 2022).

Sleeping under insecticide-treated nets (ITN) remains an important strategy for
protecting pregnant women and their infants from malaria-carrying mosquitoes. This
method has been practiced for 15 years (World Health Organization, 2017). A recent
survey of endemic areas found that less than 10% of those who are at risk of malaria
sleep under ITN (Chaccour et al., 2021). However, several insecticide-treated netting
programs have claimed to have some impact on pregnancy outcomes, including a
reduction in the rate of premature births in the primigravidae group (Fried & Duffy,
2020). Other general measures such as clearing bushes and standing water that are

breeding grounds for mosquitoes are also recommended.
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According to studies, if ITNs are used properly, serious pregnancy problems like
anaemia, preterm birth, and infant mortality are reduced. In endemic regions of Africa,
such as the aforementioned Nigeria, similar research on the effectiveness of ITNs in
preventing malaria have shown that they offer about 80% protection against an attack.
According to Najera et al. (2021) and Njoroge et al. (2019), if ITNs are extensively
utilized in the neighbourhood, the density of the neighbourhood’s mosquito population
may decline, shortening the mosquitoes' ability to survive in the environment. The
prospective result was a considerable decrease in mosquito populations and the risk of
human host illness. As a result, the mosquito life cycle and disease transmission to human
hosts are disrupted (Yukich, et al., 2019).

According to research, the widespread usage of ITNs in the community reduces
the mosquito population density, protecting not only those who wear them but also those
who do not. According to several studies, pregnant women who have experienced severe
consequences from malaria infection either lack access to ITNs or do so but do not utilize
them properly (Najera et al., 2021; Njoroge et al., 2022). The government and donor
organizations have addressed these issues in order to expand accessibility for people who
require ITNs, raise awareness of their significance, and promote ITN use and
maintenance (Elele & Anwuri, 2022).

Insecticides used on ITNs have been found in studies to be very poisonous to insects,
particularly mosquitoes, repelling or killing them even at low doses while also remaining
active in the nets for six months (Yukich, et al., 2019 and Lengeler, 2019). When it is

forcefully washed or exposed to sunshine, it loses some of its power. (Winch, et al.,
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2020). When the bed net gets dirty, it is advised that one simply immerses it in a solution
of insecticide and water, then lets it air dry in the shade. (Azondekon, et al., 2020; Hunter,
etal., 2019; Yukich, et al., 2019).

Due to frequent washing of nets caused by a significant increase in dust in Africa, the
nets quickly became infected (Winch, et al., 2020). Hunter, et al. (2019) proposed giving
net users adequate instruction on net maintenance, cleaning, and repair. They made the
case that worries about nets losing their effectiveness via washing could lead to extra
infectious diseases brought on by dust buildup on the nets. If often washed, bed net users
must treat their nets again every six to twelve months (Atieli, et al., 2020).

The majority of African countries have found it difficult to utilize mosquito nets since
they must be often retreated. However, the WHO introduced the use of long-lasting
insecticide treated nets (LLINSs) to provide relief from regular and frequent washing and
re-treating of nets (Iriemenam et al., 2020). They offer a durable remedy for lowering
malaria incidence. These nets maintain efficient biological activity for at least three years

of suggested usage in the field without re-treatment (Atieli, et al., 2020).

2.2  EMPIRICAL REVIEW

2.2.1 Knowledge of Insecticide Treated Nets

Malaria is preventable, curable, and easy to treat; however, the disease can be deadly
when it occurs in pregnancy if not promptly managed (Ezeama & Ezeama, 2019).
Pregnant women's knowledge about the health effects of malaria is important because

with adequate knowledge, women can better understand the problems they face and can
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improve their health better. Increasing knowledge is also important for the rational use of
means of prevention (Kassim, 2021; Arnaldo et al., 2021).

Many studies have been carried out in Nigeria to assess the knowledge of pregnant
women about the health effects of malaria. In a cross-sectional study in Ibadan, Nigeria,
37% of women had good knowledge about malaria during pregnancy (Awosolu et al.,
2021). Knowledge that ITN prevents against malaria is the best predictive power on ITN
ownership (Ankomabh, et al., 2022). According to Akaba et al., (2019), malaria preventive
health behaviors as well as knowledge about malaria and the treatment seeking behaviors
among pregnant women have been found to be generally poor in the rural communities of
Nigeria. These factors also posed as challenges in the Roll-back Malaria implementation
in Nigeria (Akaba, et al., 2019). Akaba et al (2019) conducted a study to determine the
knowledge about the prevention of malaria and the use of malaria preventive measures
among pregnant women at an antenatal clinic.

Out of the 403 pregnant women studied, only 9 did not have any form of education. The
study revealed that pregnant women book late for antenatal clinic. These late bookings
prevent women from getting the maximum benefits of antenatal care which includes
improving their knowledge on malaria preventive measures such as the utilization of
ITNs in pregnancy and after child birth (Akaba, et al., 2019). Despite the late bookings, a
large proportion of the study population was aware that malaria was preventable, with
ITN being the most common preventive measure known (Akaba, et al., 2019). The
educational level of the women may have played a role in the increased awareness

(Akaba, et al., 2019). A study was conducted to assess the knowledge, attitude and
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practice of malaria management among pregnant women attending antenatal clinics in
southern Nigeria (Enato, Okhamafe, & Okpere, 2020). The study population included
875 pregnant women and a majority of them reported contracting malaria during
pregnancy (Enato et al., 2019). Findings from the study revealed that knowledge of the
consequences of malaria among the pregnant women studied was poor and this was likely
to impair the utilization (Enato et al., 2019).

In a study conducted by Singh, Musa, Singh, & Ebere (2021), the participants had a good
knowledge of malaria preventive measures but the knowledge did not translate into
improved practice of preventive measures. An interview was conducted with a structured
questionnaire administered to 200 randomly selected households. About 90% of the
respondents reported any bed-nets as the most common protective method against
malaria, while 64% of them had knowledge of ITNs. With the awareness of ITNs being
34 high among the respondents, only 31.9% of them were actually using it (Singh et al.,
2014). Similar findings were obtained in a study conducted by Adebayo et al., 2015,
where 69.4% of the study population had knowledge of ITN use. While some studies
showed low knowledge of ITN use, other studies showed increased knowledge of ITN
use. This creates a gap that this study addressed. Malaria contributes to low productivity,
poverty, and reduced school attendance in Nigeria (MAPS, n.d.). In the effort to combat
the burden of the disease on the country’s economy, the Ministry of Health along with
other partners are implementing control strategies that include the use of ITNs, prompt
malaria case treatment, and intermittent preventive therapy (IPT) for pregnant women
(MAPS, n.d.).
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A cross sectional study conducted by Esse et al., 2008 showed that health seeking
behaviors and preventive measures in malaria control can help reduce this burden. A
survey was carried out on 476 households in Zatta and 110 households in Adibrobo. The
results showed that effective and access to health care systems is important in the
prevention and treatment of malaria (Esse et al., 2019). Lack of knowledge and
preventive practices of the villagers, and the differences in management and control of
malaria across villages are some of the factors that contributed to the malaria burden
(Okech et al., 2019). Okech et al (2019) further confirmed the need to utilize malaria
preventive measures, such as ITNs, which can be done by access to resources.

In another study from Ekiti State, Nigeria, assessing the knowledge of pregnant women
during antenatal care visits, they found that knowledge about malaria was at a very good
level (out of 1.0%), moderate (out of 78.9%) and poor (out of 20.1%) participants
(Iriemenam et al., 2020). A study in Edo State, Nigeria found that 69% of pregnant
women had good knowledge; however, 2.3% of women knew how malaria affects the
fetus (Wagbatsoma et al., 2020).

Another study conducted in Edo, found that 89% of respondents knew that malaria bites
causes malaria and 75% of them considered malaria a significant health risk when
pregnant. They also assessed their knowledge of malaria and found that women had poor
knowledge of the consequences of malaria, with an average score of 3.5 on a scale of 0 to
7, 59% of the participants scored between 3 and 4. They also concluded that women had
a bad idea of how to prevent malaria with insecticide-treated bed nets and intermittent

preventive therapy (Enato et al., 2021). These studies suggest that general knowledge
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about malaria is moderate and knowledge about the consequences of malaria on maternal
and fetal health is very low.

2.2.2 Utilisation of Insecticide Treated Nets

Marchie & Akerele (2022) provided further information on trends of malaria infection
during pregnancy and the different prevention and treatment measures utilized by
pregnant women. In a survey involving 755 pregnant women selected from a state
government hospital and a mission hospital during clinic visits descriptive statistics were
used. Majority of the women suffered from malaria in the first trimester (Marchie &
Akerele, 2022). Results revealed that 29.2% used ordinary untreated net, 24% used
insecticide, and only 25% of the women surveyed used ITNs while some of the women
used combination of herbs for the treatment of malaria (Marchie & Akerele, 2022). The
authors suggested that there was low use of the ITNs which contributed to the high
prevalence of malaria among pregnant women. Findings of the study also revealed that
the ITNs were costly and the women were not aware of the importance of early antenatal
visits and ITN use for the prevention of malaria (Marchie & Akerele, 2022).

Another study conducted by Onabanjo and Nwokocha (2021), narrated the increase in
maternal mortality in Africa particularly in rural and urban areas of the Ondo state in
Nigeria where malaria among pregnant women was highly prevalent. The study discussed
how the low use of ITNs among pregnant women contributed to the high prevalence of
malaria. It also discussed other factors that contributed to the transmission, prevention,
and treatment of malaria. Findings from this study suggested that the strategies to reduce

the burden of malaria and maternal mortality must be based on the cultural changes at the
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community level. In another study, the low use of ITN was associated with the belief that
the I'TNs do not provide good personal protection and disturb the sleeper from getting air
(Sam-Wobo, Akinroboye, Anosike, & Adewale, 2019). Gaps identified in these studies
included the need to improve the educational status of the women in the effort to improve
malaria prevention through adult literacy programs.

In contrast to the Marchie & Akerele (2022) study findings described earlier, Adebayo,
Akinyemi & Cadmus (2019) conducted a survey showing that 75% of the pregnant
women used ITN (Adebayo et al., 2019). The inconsistencies in the percentage of use of
ITN among pregnant women has been explored in this study. Treated bed nets with an
insecticide are more protective against malaria than untreated nets. The insecticide does
not only kill mosquitoes, it also kills other insects.

These treated nets repel mosquitoes, reducing the number that enters into the house. Thus,
if a high use of the nets can be achieved within a community, the life span of the
mosquitoes will shorten (CDC, 2021). A study by Hwang et al. (2019) addressed the
effects of combinations of malaria control resources such as access to artemisinin
combination therapy (ACT) and ITNs to reduce malaria morbidity and mortality.
Findings from this study showed that only a small proportion of the women surveyed
knew the cause, signs or symptoms, and preventive measures of malaria (Hwang et al.,
2019). Furthermore, women belonging to the poorest wealth quintile, without formal
education, and living in the rural regions had the lower levels of malaria knowledge
(Hwang et al., 2007). Thus, the authors concluded that packaging effective messages that

include the use of ITNs is essential for gaining increased use of ITNs (Hwang et al.,
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2019). With malaria being highly endemic in Nigeria and its association with high
maternal and childhood morbidity and mortality among pregnant women, the WHO
launched the Roll Back Malaria (RBM) initiative in 1998. A major focus of this initiative
was the prevention and management of malaria during pregnancy by using ITNs along
other measures (Ezeama & Ezeama, 2019).

To ascertain the frequency of the use of ITNs among pregnant women, a study was
conducted in an antenatal clinic in a tertiary health facility in Imo State Nigeria (Ezeama
& Ezeama, 2019). A total of 201 women between 18 and 50 years of age were
interviewed. Results of the study showed that about 75% of the women surveyed were
aware that ITNs could prevent malaria in pregnancy, but less than 50% of these women
were using ITNs. Furthermore, pregnancy studies from different African nations have
demonstrated the efficacy of ITNs in malaria infection prevention and its benefits in
pregnancy (Singh et al., 2018). Results of such studies showed a strong correlation
between the use of ITNs and the reduction in stillbirths, improvements in birth weight of
babies and a reduction in anaemia in pregnant women (Singh, et al., 2018).

Consistent use of ITNs among pregnant women has been shown in randomized controlled
trials to produce favorable maternal and infant outcomes (Ankomah et al., 2022). Along
with other evidence-based interventions, the country of Nigeria promotes ITN use in
pregnancy. However, the level of ITN utilization remains low at rates below 10%
(Ankomah, et al., 2012). The Akomah’s study (2022) on ITN use by pregnant women in
Osogbo southwest Nigeria showed low rate of ITN ownership with 29% of pregnant

women reporting it (Ankomah, et al., 2022). Out of those who owned ITNs, only 25%
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reported that they slept under the ITN; therefore, the ownership of ITNs does not
translate to use (Ankomah, et al., 2022).
ITN utilizations rates in Nigeria among pregnant women increased from 1.3% in 2003 to
2.9% in 2006 (Ankomah, et al., 2022). By 2008, the utilization rate was below 10%
which further confirms that ITN utilization has remained consistently low (Ankomah, et
al., 2012). Pregnant women who perceived malaria to be harmful during pregnancy or
who were aware of malaria risks were more likely to use ITNs. Registration at antenatal
clinics ensured that pregnant women will own ITNs probably as a result of free or
subsidized distribution of ITNs at these clinics (Ankomah, et al., 2022). However, it was
found that among pregnant women who own I'TNs, there was no significant difference in
ITN use between pregnant women who registered for antenatal care (presumably
obtained free bed-nets) compared with those who did not register. The study showed that
ITN use was lagging behind ownership by a wide margin since access to ITN was not
commensurate with ITN utilization in the study (Ankomah, et al., 2022). Only 25.7% of
pregnant women who owned ITN used them (Ankomah, et al., 2022). Therefore; there
was a wide gap between I'TN ownership and ITN utilization that needs to be reduced in
order to increase malaria prevention among pregnant women in rural Nigeria (Ankomah,
et al., 2022).

Many studies have evaluated knowledge and use of ITNs separately; Very few
studies have analyzed the link between knowledge and network usage. A recent study
was conducted in the Nigerian capital Abuja and found that 43.7% of participants had

good knowledge about malaria and its prevention, 12.9% had good knowledge, 14.9%
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have average knowledge, 13.9% have good knowledge and 14.6% have poor knowledge.
They also found that there was no statistically significant association between knowledge
of malaria and ITN use. The reasons participants gave for not sleeping under the net
included the warmth of the net and fear of suffocation, and many participants believed
that the net was not effective in preventing malaria (Akaba et al., 2021; Chola, 2020;
Aisiri et al., 2022).

Another study in Ekiti, Nigeria found that knowledge significantly affects the use of
insecticide-treated nets and of the 69% of participants who knew about the use of nets,
95% of them agreed. Scores “good” on knowledge (Babalola et al., 2020; Aisiri et al.,
2022; Ibrahim et al., 2021). Two studies analyzed the link between knowledge and
Insecticide treated net usage, but their conclusions differed.

Insecticide Treated Nets reduce human contact by repelling or killing mosquitoes that
land on them. ITNs help pregnant mothers by lowering low birth weight and maternal
anaemia (Fondjo et al., 2020). According to WHO, pregnant women should begin using
insecticide-treated nets as soon as possible. ITNs have been advocated as a tactic to
reduce the negative impacts of malaria as studies have demonstrated their efficacy (Tizifa
et al., 2022; Ruiz-Castillo et al., 2021).

Despite being the most efficient technique for preventing malaria in areas where it is
endemic, insecticide-treated nets are underutilized and under-recommended. Only 12% of
pregnant women used ITNs when the 2008 National Demographic and Health Survey

(NDHS) of Nigeria were conducted to determine the prevalence of bed net use before the
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survey day. The use of ITNs among pregnant women in Nigeria has been the subject of
numerous further researches (Akaba et al., 2021; Yaya et al., 2018; Noguchi et al., 2020).

In Ibadan, Nigeria, a cross-sectional study indicated that 82.4% of participants had heard
of ITNs, 32.0% had never seen ITNs, 44.2% owned ITNs, and only 20.9% had a
favourable attitude about using ITNs. Additionally, they discovered that the majority of
expectant mothers lacked ITNs due to a lack of access to free distribution. ITN
information was also provided to several of the participants by antenatal clinics (Aluko &
Oluwatosin, 2019). Another study in the Nigerian state of Edo found that just 8% of the
pregnant women who had ITN were actually using it, even though 9.3% of them had it.
They also discovered that factors including the availability of nets, belief in the ITN's
efficacy, level of education, and family size all led to the low use of bed nets
(Wagbatsoma et al., 2020). A study that examined how ITNs were seen to be utilized in
Imo State, Nigeria, found that their high cost, the assumption that the chemicals used to
treat the nets were hazardous, and the absence of husband support were the main factors
preventing their use (Chukwuocha et al., 2021).

2.2.3 Barriers to the Utilisation of Insecticide-Treated Nets

Despite the substantial efforts made to distribute ITNs, there are still several barriers that
hinder their optimal utilization among pregnant women and the general population. One
of the primary barriers to ITN use as highlighted by Yirsaw et al., (2021) in their report is
the lack of awareness and knowledge about malaria and the benefits of ITNs. Their study
showed that in many malaria-endemic regions, communities may have limited

understanding of the link between mosquito bites and malaria transmission. Consequently,
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pregnant women may not perceive the necessity of ITN use and may not prioritize its
adoption as a preventive measure.

Chuma et al., (2020) as well as Hill et al, (2019), in their studies also reported that the
availability and accessibility of ITNs are critical factors influencing their utilization. They
reported that in many low-income and rural areas, pregnant women often face challenges
in accessing ITNs. Supply chain issues, limited distribution networks, and financial
constraints can restrict the availability of ITNs. Additionally, even when ITNs are
available, they may not be affordable for some pregnant women.

A study carried out by Sundararajan et al., (2023) reported that most respondents (70%)
claimed that ITNs were uncomfortable to sleep under due to factors such as heat,
restricted movement, or the feeling of confinement. Asumah et al., (2021) reports that
this discomfort can deter pregnant women from using I'TNs regularly as pregnant women,
in particular, may experience physical discomfort more acutely, which could lead to
reduced compliance with ITN use. Environmental factors, such as extreme heat or
inadequate ventilation in sleeping spaces, can make it uncomfortable to use ITNs. This
discomfort can discourage pregnant women from sleeping under ITNs consistently
(Asumah et al., 2021). Asumah et al, (2021) also pointed out that in some cases,
pregnant women may doubt the efficacy of ITNs, particularly if they have experienced
malaria despite using them. This can lead to skepticism about the effectiveness of ITNs
as a preventive measure and may result in reduced compliance. Concerns about the safety
of ITNs, especially during pregnancy, can be a significant barrier. Some pregnant women

and their families may worry about the potential health risks associated with exposure to
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insecticides used in ITNs. Clear and accurate information about the safety of ITNs,
particularly for pregnant women, is essential to address these concerns (Akaba et al.,
2023).

Cultural beliefs and behaviors can influence ITN use. In some communities, traditional
practices and beliefs may conflict with the use of ITNs. Additionally, decision-making
within households, where women may have limited autonomy, can affect the adoption of
ITNs as pointed out by Mwangu et al., (2022), in their study. They also reported that
pregnant women who perceived themselves to be at low risk of contracting malaria may
not prioritize ITN use. This perception can be influenced by factors such as the absence
of recent malaria cases in the community or a belief that malaria is not a severe threat
(Mwangu et al., 2022).

Another barrier reported by Mwangu et al., (2022) in their study is that lower levels of
education are associated with lower ITN utilization. Women with limited formal
education may have less knowledge about malaria prevention and may not fully
understand the importance of ITNs (Mwangu et al., 2022).

ITNs must be properly maintained to remain effective. Chukwuocha, et al., (2020)
reported that in some cases, ITNs may deteriorate quickly, reducing their efficacy and
discouraging use. Proper usage instructions and maintenance guidance are critical for
ITN effectiveness. Pregnant women may not receive clear, practical information on how
to hang, care for, and repair ITNs when necessary. Insufficient guidance can lead to
misuse or early wear and tear of ITNs, reducing their effectiveness and discouraging their

use (Chukwuocha, et al., 2020).
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Accordinin g to Asumabh et al., (2021), regions with high levels of population mobility or
nomadic communities, consistent ITN use can be challenging. Pregnant women who
frequently move may not carry ITNs with them or may not have access to new nets in
their new location, reducing their ability to use ITNs consistently.

The nightly ritual of setting up and taking down ITNs can disrupt the daily routines of
pregnant women, especially those with multiple responsibilities such as caring for
children or performing household chores. This inconvenience can lead to sporadic use or
abandonment of ITNs. They also pointed out that financial constraints can prevent
pregnant women from purchasing ITNs or investing in their maintenance. The cost of
ITNs, even if subsidized, can still be a burden for households with limited resources.
Economic considerations can deter some from using ITNs regularly (Asumah et al.,

2021).

2.3 THEORETICAL REVIEW

2.3.1 Health Belief Model (HBM)

This study is based on the Health Belief Model (HBM). HBM is a psychological model
that attempts to define and predict health behaviors according to certain belief patterns.
The theory was first put forward by Hochbaum, Rosenstock and Kegels, in the 1950s,
who worked in the US public health service.

The Health Belief Model holds that health behavior is a function of an individual's socio-
demographic characteristics, knowledge, and attitudes. HBM suggests that individual

health behavioral threat perceptions are influenced by at least three factors,
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e General health values, including health concerns and interests;

e Specific health beliefs about vulnerability to a particular health threat;

e Beliefs about the consequences of health problems (Hochbaum &

Rosenstock, 1952).
Individuals will likely take action when experiencing a personal threat or risk, but only if
the benefits of taking action outweigh the barriers, whether real or perceived. Being able
to take action is also crucial. According to this model, a person must hold the following
beliefs in order to change behaviour:
e Perceived Susceptibility

A person's subjective judgement of the likelithood of having a health issue is referred to as
perceived susceptibility. A person must feel they are at risk for disease, illness, or
unfavourable health consequences in order to take action. According to the Health Belief
Model, people who believe they are prone to a certain health problem will act in a way
that lowers their risk of having the condition.
Conversely, those with low perceived susceptibility may not believe they are at danger of
getting a specific disease. Others may be aware of the possibility of developing the
sickness, but they believe it is unlikely. Individuals that believe they have a minimal risk
of sickness are more inclined to participate in risky and unhealthy behaviours. People are
more inclined to engage in behaviours to lower their risk of developing a disorder if they
believe there is a strong probability they will be exposed to it. Often, the perception of
vulnerability is insufficient to alter behaviour.

e Perceived Severity
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A person's subjective evaluation of the severity of a health issue and its potential effects
is referred to as perceived severity. Medical outcomes, such as death or disability, or
individual perceptions about how the illness might affect their life can also be used to
determine severity. According to the Health Belief Model, people who consider a
particular health issue to be significant are more likely to take action to prevent it from
happening (or reduce its severity).
Beliefs about the disease itself are included in perceived seriousness (i.e. whether it is
life-threatening or may cause disability or pain). People are more likely to act when the
perceived severity and vulnerability are increased.

e Perceived Benefits
A person's perception of the worth and effectiveness of engaging in a behaviour that
promotes their health to lower their risk of disease is referred to as perceived benefits. To
change, a person needs to have the belief that the change will be beneficial. Regardless of
the objective facts regarding the efficiency of the action, a person is likely to engage in
that behaviour if they believe it will minimise their vulnerability to a health problem or
lessen its severity. Even when an individual feels vulnerable, there are situations when
the advantages of altering behaviour are not substantial enough to prompt a change. The
apparent barriers may outweigh the alleged benefits.

e Perceived Barriers
The most important component in determining behaviour change is perceived barriers.
The term "perceived barriers" refers to how a person perceives the challenges to

behaviour change. Barriers may well be physical or abstract. Barriers may limit
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participation in health-promoting behaviour even if a person considers a health state as
severe and feels that a certain activity will effectively lower the threat. Therefore, for
behaviour change to occur, the perceived benefits must outweigh the perceived barriers.
Change won't happen if benefits outweigh barriers.
e Cues to action

According to the Health Belief Model, engaging in behaviours that promote health
requires a cue or trigger. Both internal and external cues can prompt action. Internal
signals to action are one example of psychological cues, such as discomfort and
symptoms. Events or information coming from family members, the media, or healthcare
professionals that encourage participation in health-related behaviours are examples of

external cues.

e Self-efficacy
Self-efficacy is the term used to describe an individual's confidence and belief in their
capacity to act or carry out a specific behaviour. People typically do not attempt to
acquire new behaviours unless they have confidence in their ability to do so. A person
who believes changing their behaviour would be beneficial (perceived benefit), but is
sceptical of their abilities to make a change, is unlikely to try changing their way of life.
Meaning that even if a person thinks changing to healthy behaviours will have a big
impact, they are less likely to make the change if they have doubts about their ability to
overcome the barriers. With support, training, and other encouragement, self-efficacy can

be raised.
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This theory (HBM theory) plays a key role in this research as it will aid in explaining the
variables at play in the knowledge and utilisation of insecticide treated nets among
pregnant women attending antenatal care services at Central Hospital, Benin City, Edo
State. It will also help in assessing the level of knowledge and utilisation of Insecticide
treated nets by these women.

2.3.2 Ecological Model

The study can be framed with the ecological model to help understand influences on
health behavior of pregnant women in Nigeria. Specifically, the social ecological model
(SEM) emphasizes the interaction between individuals and the environment (Glanz,
Rimer, & Viswanath, 2008) and, in this case, how it influences the uptake of ITN among
pregnant women. The model considers the individual, community, societal, and
environmental contexts of behaviour and social change (Diala, Pennas, Marin, & Belay,
2019). The contexts of behaviour and social change are impacted by cultural norms,
traditions, societal and religious beliefs, gender roles, institutional and environmental
factors (Diala et al., 2019). SEM helps with examination of the exchanges or interactions
among people within their social and physical settings, over time and across levels such
as personal, familial, cultural and institutional (Panter-Brick, Clarke, Lomas, Pinder &
Lindsay, 2018). The first of the multiple levels of influence is the intrapersonal level or
individual level. This level analyzed the variables knowledge of ITN and education level
of pregnant women as they relate to individual personality that can affect the use of ITN.
Biological and personality characteristics of the pregnant women are shaped by their

social and physical settings. These characteristics are related to the level of education
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attained and the knowledge of ITN as it pertains to the use of ITNs. The 13 intrapersonal
levels can be used to examine close relationships that may increase the risk of contracting
malaria. With the intrapersonal level, emphasis is placed on the individual characteristics
that influence behavior such as knowledge, attitudes, beliefs, and personality traits.
Women do not act alone but are heavily influenced by their families and peers who
contribute their range of experiences and practices towards malaria prevention among the
pregnant women (Diala et al., 2019). SEM includes economic factors such as family
income and women’s willingness to follow advice of the provider (Diala et al., 2019) in
the interpersonal level of the model. This level may include examination of close

relationships of the pregnant women that may or may not increase the use of ITNs.

2.3.3 Health Care Utilization Model

The study was informed by the Health Care Utilization Model also referred to as the
generic behavioural model. It established and examined factors that facilitate mosquito
net utilization within households with children under five years. It was used to investigate
intrahousehold practices, perceptions, knowledge, beliefs and attitudes of caregivers
towards ITNs in preventing malaria among children under five years. Andersen’s (1968)
generic behavioural model is the most widely adopted and empirically assessed model of
health service utilization.

In Andersen’s original behavioural model, there are three major categories of health
service utilization determinants. These include; predisposing factors, enabling factors and

need factors. The category of predisposing characteristics was used to reflect the fact that
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some individuals have a propensity to use services than other individuals. These
characteristics include age, gender, occupation, ethnicity, religion, formal education,
global health services and knowledge about the illness. The enabling factors reflect the
fact that while the individual may be predisposed to use health services, he or she does
not use them unless he or she is able. Enabling factors include; availability of services,
financial resources to purchase services, health insurance and social network support. The
need factors refer to the basic and direct stimulus for the use of health services. The
individual must perceive some need for use of health services. This depends on
perception of severity, total number of days in bed, days missed from work or school and
help from outside for caring.

The concept of predisposing characteristics was used to assess the relationship between
age, gender, occupation, income, education and the ability of households to use ITNs.
Enabling factors investigated whether there were ITNs readily affordable, financial
resources to purchase ITNs for all children under five years, capacity to have supportive
facilities that enabled net hanging and net re-treatment. The concept of need factors was
used investigate how individuals in the household perceive ITNs in preventing malaria
and how it affected the household in case a child does not sleep in the ITN. This found
out factors that influence the household into acquiring or using ITNs. The need to acquire
a mosquito net was based on the fact that individuals hold a belief that buying or sleeping

in a mosquito net one can avoid contraction of malaria.
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2.4 APPLICATION OF THE THEORY TO THE STUDY

For a change to occur in health behaviour (in this case, for pregnant women to use
insecticide treated nets to prevent malaria), HBM holds that a person must hold the
following beliefs:

e Perceived susceptibility to a particular health problem, in this case malaria —

whether the pregnant women are at risk of malaria.

e Perceived seriousness of the health condition - how severe is malaria in pregnant

women? What are the social and health consequences of malaria?

e Belief in effectiveness of the new behaviour — whether insecticide treated nets are

effective against malaria transmission.

e Cues to action - witnessing the death or illness of a relative due to malaria.

e Perceived benefits of preventive action - if using insecticide treated nets can

prevent malaria infection in pregnant women.

e Barriers to taking action — impediments to using insecticide treated nets.
Therefore, the health belief model appears to be a landmark and powerful theoretical
framework in social psychology capable of predicting and understanding health
behaviour change, particularly where the individuals weigh the benefits against the
perceived costs and barriers to change, to the extent that, the benefits outweigh costs.
Although, there are numerous malaria studies in Nigeria where HBM has been used to
understand and predict the use or non-use of insecticide treated nets in the prevention of

malaria in pregnant women; this study attempts to add to the available pool of researches.
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Within the context of the current study, perceived threat and severity of malaria to
pregnant women is overwhelmingly acknowledged. Several studies show that a
significant number of the pregnant women are of the opinion that malaria is a serious
health problem and a major threat to pregnancy. One of the most important variables in
the HBM is ‘cues to action’. Apart from exposure to information through the mass media,
witnessing the death of a relative due to a particular health problem (e.g. malaria) could

promote positive health behaviour change (in this case the use of insecticide treated nets).

2.5 SUMMARY OF LITERATURE REVIEW

Malaria remains a public health threat globally (Akaba et al., 2019). It is important to
increase efforts in addressing and reducing the transmission of malaria in developing
countries, particularly among pregnant women (Akaba et al., 2019). In an effort to do so,
there are malaria preventive measures that have been put in place to help alleviate the
burden of malaria among pregnant women in Nigeria (Ankomah et al., 2022). Among
several other malaria preventive measures, the utilization of ITNs has shown to be an
important strategy for protecting pregnant women from contracting malaria; however, the
uptake of such preventive measures is low (Ankomah et al., 2022). The review of the
literature provided an overview of factors that may be linked to the knowledge and
utilization of ITNs. The review of the literature analysed the different variables linked to

ITN knowledge and use among pregnant women. This study intended to assess the
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knowledge and utilisation of insecticide treated net in the prevention of malaria among

pregnant women.

CHAPTER THREE
RESEARCH METHODOLOGY

This chapter explains in details the methods and procedures that were employed in this
research. Methodology refers to ways of obtaining, organizing and analysing data. Also
discussed in this chapter include background of Study area, Study Population, Research
Design, Sample Size Determination, Data Collection Tools, Validity of the instrument,
Data Collection Technique, Data Analysis and Ethical consideration.

3.1 RESEARCH DESIGN

A cross-sectional descriptive survey design which assesses the knowledge and utilisation
of insecticide treated net in the prevention of malaria among pregnant women attending

antenatal care at St. Philomena’s Catholic Hospital, Benin City, Edo State was carried out.
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The design was appropriate for this study as it describes objectively the actual situation
under study.

3.2 STUDY SETTING

This study was carried out at St. Philomena’s Catholic Hospital, Benin City. It is a
privately-owned (managed and owned by the Catholic mission) hospital located in Oredo
Local Government Area of Benin City, Edo State. St. Philomena’s Catholic Hospital
offers medical services as well as gynaecology, obstetrics, internal medicine, surgery,
ophthalmology, dermatology and physiotherapy. These departments are overseen by a

designated professional. It offers both outpatient and in-patient services.

3.3 STUDY POPULATION

The study was conducted among pregnant women attending Antenatal Care service at St.
Philomena’s Catholic Hospital, Benin City, Edo State during the study period. All
pregnant women registered for antenatal care at St. Philomena’s Catholic Hospital, Benin

City within the study period will serve as the study population.

Month November December January February
Population 205 130 258 168
TOTAL 761

3.3.1 Inclusion criteria

1. Age — Women between the ages of 18-49 years.
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il. Registered: Women who registered for Antenatal Care at St.
Philomena’s Catholic Hospital.
iii.  Interest: Women interested in participating in the study.

3.3.2 Exclusion criteria

1. Women Below 18 years or above 49 years of age.
i1. Women not interested in participating in the study.
iii.  Those who are mentally or physically ill.

34 SAMPLING TECHNIQUE

Non-probability accidental sampling technique was used for selecting a representative
sample from the population. The target population as obtained from St. Philomena’s
Catholic Hospital, Benin City, Edo State. The sample size for this study was calculated
using the Taro Yamane Formula as stated below:

n= N

1+ N(e)?
Where:
N = Population
e = Margin of error
n = Sample size
n= 761
1+761x(0.05)°
n= 761
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1 +1.9025

n= 761
2.9025
n=262.188

Sample size = 262

3.5 INSTRUMENT FOR DATA COLLECTION

The instrument used for this study is a self-structured questionnaire based on the
literatures reviewed and study objectives. The questionnaire was divided into socio-
demographic section, knowledge on malaria, knowledge on ITNs and utilisation of ITNs.
The instrument used for collection of data for this study was questionnaire containing 34
questions was used to elicit information on knowledge and utilisation of ITNs by
pregnant women attending antenatal care. The questionnaire was including questions on
the Socio-demographic data of participants, Knowledge of malaria among women
attending antenatal care, Knowledge of ITNs among pregnant women attending antenatal
care and Utilisation of ITNs among women attending antenatal care.

3.6 VALIDITY AND RELIABILITY OF THE INSTRUMENT

Face and content validity by an experienced statistician was used in the instrument’s
validity. This scrutiny was necessary in order to ensure that it measures what it is
intended to. Comments and corrections made were used in updating the instrument and
thus a final draft of the instrument was produced and administered. The reliability of the

instrument will be established using a test re-test reliability technique.

54



3.7 METHOD OF DATA COLLECTION

The purpose of the study was explained to the respondents and questionnaire was
administered to the respondents who will give their consent to participate. In other to
ensure clarity and objectivity, explanations will be made about any item statement that
may prove difficult for respondents understanding. Therefore, completed questionnaires
will be retrieved immediately in order to minimize incidence of loss of instrument.

3.8 ETHICAL CONSIDERATION

Permission to undertake this study was obtained from the Department of Nursing Science,
University of Benin, Benin City, Edo State. A written permission was obtained from the
Ethics and Research Committee of the University of Benin. Informed consent will be
sought and obtained from the participants in the study.

The ethical principles of research include certain requirements for the researcher: the
research information given to the participants, voluntary and autonomous participation
and the possibility to withdraw at any time they wish. The principle of voluntary
participation, maintenance of anonymity and confidentiality was maintained throughout
the study. The principle of maintenance of anonymity, confidentiality and voluntary
participation was maintained throughout this study. The following ethical considerations
was maintained throughout the duration of the research exercise.

Participants: All participants was duly interviewed and reassured of no risk attached for
participating in the study. The purpose of this study was explained to the respondents to

obtain their informed consent.

55



Voluntary participation: The right of the respondents to voluntarily decide whether to
participate in the study or not, without the risk of incurring any penalty or prejudicial
treatment was ensured. They was given the right to withdraw their participation at any
point in time or refuse to provide any information on any point that is not clear to them.
Confidentiality: Information provided by respondents was treated with topmost and
utmost confidentiality by the researcher. No name or address will be requested for, in the
questionnaire.

3.9 METHOD OF DATA ANALYSIS

The data when obtained was analysed using the statistical package for social sciences
(SPSS) software version 23. Descriptive statistics — measures of frequency and
percentage (%) - was performed to summarize the demographic characteristics,
knowledge and utilisation of insecticide treated net in the prevention of malaria.
Hypothesis will be analysed and interpreted. The information was presented in form of

tables, percentage, and mean statistical tools.
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CHAPTER FOUR
RESULTS
This section presents results of the study which are presented in tables and summarized as

frequencies and percentages.

4.1 SOCIO-DEMOGRAPHIC CHARACTERISTICS

Demographic characteristics N =262
Frequency (n) | Percentage (%)
Age 18-28 years 120 45.8%
29-39 years 97 37%
40-50 years 30 11.5%
51 years and above 15 5.7%
Marital status Not Married 54 20.6%
Married 158 60.3%
Widow 24 9.2%
Divorced/Separated 26 9.9%
Highest Level of Education | Primary 38 14.5%
Secondary 163 62.2%
Tertiary 34 13%
None 27 10.3%
Religion Christianity 222 84.7%
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Islam 37 14.1%
Traditional 2 0.8%
Others 1 0.4%
Occupation Trader 73 27.9%
House wife 21 8%
Civil Servant 31 11.8%
Business 107 40.8%
Others 30 11.5%

Table 4.1: Shows the Socio-Demographic characteristics of respondents

The study surveyed 262 pregnant women attending antenatal care at St. Philomena’s
Catholic Hospital, Benin City to illicit their knowledge and utilization of insecticide
treated nets. The minimum age of the women was 21 years while the maximum age was
52 years. Majority of the pregnant women (45.8%) were in age group 18-28 years, 37%
were in age group 29-39, 11.5% were in the age group 40-50 years, while 5.7% were in
age group 51 years and above.

More than half of the pregnant women (84.7%) were Christians. Majority of the pregnant
women (95%) reported having attended school before; of which they were of varying
educational levels with secondary school being the highest level of education recorded
(62.2%). More than half of the pregnant women (60.3%) were married while 20.6% were
not married. Most of the pregnant women in the study were Business women (40.8%) and
traders (27.9%), while 11.8% were Civil Servants. However, 11.5% reported other types

of occupations.
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42 KNOWLEDGE OF MALARIA AMONG PREGNANT WOMEN

Frequency | Percentage
(n) (%)
How did you come to know about Home/Neighbours 22 8.4%
malaria? Radio/TV/Newspapers 18 6.9%
Hospital/ Health workers 108 41.3%
I suffered from malaria 114 43.4%
Do you know the causes of malaria? | Yes 238 90.8%
No 24 9.2%
What do you think causes malaria? | Cold 10 3.8%
Virus 8 3.05%
Bacteria 98 37.4%
Protozoa/plasmodium 87 33.2%
Witchcraft - -
Others 30 11.5%
Don't know 29 11.1%
How is malaria transmitted? By mosquito bite 260 99.2%
By air - -
By dirt water - -
Others - -
Don’t know 2 0.8%
Do you know the signs and Yes 252 96.2%
symptoms of malaria? No 10 3.8%
What are the common symptoms of | Fever 107 40.8%
having malaria? Painful joints 15 5.7%
Sweating at night 2 0.8%
Vomiting - -

Stomach ache

59




All the above 128 48.9%

Don’t know 10 3.8%
Can malaria be prevented? Yes 261 99.6%

No 1 0.4%
Do you know ways to prevent and Yes 260 99.2%
control malaria? No 2 0.8%
The best way to protect against Keep house clean 60 22.9%
malaria? Insecticide treated nets 83 31.7%

Drink clean water - -
Avoid drinking dirty water | - -
Spray insecticide 52 19.8%

Take medicine 65 24.8%
Avoid exposure to the sun | - -
Others - -
Don’t know 2 0.8%

Table 4.2 shows the level of Knowledge of Malaria among pregnant women

Majority pregnant women in this study, 99.65% have heard of malaria. The source of
which 114 (43.4%) have the knowledge of malaria having suffered from it, while the
hospital, 23% accounts for most of the other sources of information about malaria.
Majority of these women 90.8% knew the causes of malaria, while 9.2% did not.

Only some of these pregnant women 33.2%, could identify plasmodium as the cause of
malaria. However, 99.2% were well aware of the fact that malaria was spread through
mosquito bite. In spite of the fact that pregnant women mentioned more than one
symptom of malaria, the most prevalent symptom of malaria was fever as reported by
40.8% of the respondents after being prompted. However, 3.8% of the pregnant women
were unaware of common symptoms of having malaria.

Although 261 (99.6%) of the pregnant reported that malaria could be prevented, of which

99.2% said they knew how malaria could be prevented and controlled. Although many of
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the women chose multiple ways to protect against malaria, the use of insecticide treated

net, 31.7% was the most prevalent choice.

43 KNOWLEDGE OF INSECTICIDE TREATED NETS AMONG

PREGNANT WOMEN
Frequency | Percentage
(m) (%)
Do you know about | Yes 262 100%
ITNs? No - -
How did you get to | Antenatal care centres 60 23%
know about ITNs? | Health education 169 64.5%
Radio/TV/Newspapers 20 7.6%
Friends/colleagues/neighbours 10 3.8%
Family 4 1.5%
Why do you think | They reduce the contact between the | 190 72.5%
ITNs are important | pregnant woman and mosquitoes
during pregnancy? | They provide a house for the |- -
mosquitoes to stay in
They drive away mosquitoes from the | 60 22.9%
room
It is an instruction from the antenatal | 12 4.6%
clinic that must be followed
How long does ITN | <6 months 71 27%
effectiveness last? 6 — 12 months 83 31.7%
More than a year 24 9.3%
3 years 12 4.6%
<5 years 1 0.4%
Don’t know 71 27%
What is done Dry it in the shade 95 36.3%
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before first usage Dry it in the sun 110 42%
of an ITN? Wash it 57 21.7%
Can ITNs be Yes 145 55.4%
retreated? No 52 19.8%
Don’t know 65 24.8%
When do you After washing once 36 13.7%
retreat the ITNs? After you have a mosquito bite despite | 60 22.9%
sleeping in an ITN
After 3 to 5 years of usage 24 9.2%
After washing 3 times 24 9.2%
When it is dirty 36 13.7%
Don’t know 82 31.3%

Table 4.3 shows the level of Knowledge of Insecticide Treated Nets among pregnant
women.

All the pregnant women in the study reported that they have heard of ITNs, with their
primary source being via Health education, 64.5%, and Antenatal care centres, 23%.
Only a small percentage of them reported their source was from the mass media, 7.6%.
Most of the pregnant women were aware of the importance of ITNs to pregnant women
as 72.5%, reported that it reduced the contact between the pregnant woman and mosquitoes.
Some of the pregnant women reported that the [TNs had an effectiveness of 6-12 months
(31.7%), while some others reported <6 months (27%). Only a few of them had other
options, with 27% of them reporting that they did not know. Although many of the pregnant

women, 55.4% reported that ITNs could be retreated, they had varying reports for when to retreat

the ITNs, as only a few, 9.2%, reported after washing 3 times. The others reported when dirty,
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13.7%, after washing once, 13.7%, after 3-5 years of usage, 9.3%, while the remaining women,

31.3%, reported lack of knowledge.

4.4 UTILISATION OF INSECTICIDE TREATED NETS AMONG PREGNANT

WOMEN
Frequency (n) | Percentage (%)
Do you own an ITN? | Yes 83 31.7%
No 179 68.3%
If yes, for how long Days 34 13%
have you had bed Weeks 34 13%
nets? Months 4 1.5%
Years 11 4.2%
What was the source | Hospital 8 3.1%
of the ITN? Purchased from shops 15 5.7%
Government 30 11.5%
NGO 4 1.5%
Others 26 9.9%
Have you ever used Yes 167 63.7%
an ITN? No 95 36.3%
Do you currently Yes 36 13.7%
sleep under an ITN? | No 226 86.3%
If No, what are your | Too costly - -
reasons? Weather was hot / discomfort 62 27.4%
Nothing to hang it in my room | - -
I don’t know how to hang it 94 41.6%
I feel caged 28 12.4%
No reason 20 8.8%
Other reasons 22 9.7%
How often do you use | Always 48 18.3%
it? Very often 12 4.6%
Sometimes 48 18.3%
Rarely 60 22.9%
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Never 94 35.9%
If ITNs are readily Yes 95 36.3%
available, would you | No 48 18.3%
consider using them Sometimes 119 45.4%
daily?
How did you place Hanging it over the windows 4 4.8%
your ITN? and doors to prevent mosquitoes

entering the room

Hanging it at one corner of the | - -

room

Hanging it over the bed, but the | 22 26.5%

net has contact with the skin

while sleeping under it

Hanging it over the bed and 57 68.7%

sleeping under it after tucking it

under the mattress, preventing

contact with the body
How often do you Always 26 31.3%
check for holes in Very often 8 9.6%
your I'TNs? Sometimes 4 4.8%

Rarely 11 13.3%

Never 34 41%
Have you been Yes 202 77.1%
counselled about the | No 60 22.9%
use of ITN?
Where did you get Health centers 119 58.9%
information about Church 9 4.5%
ITN? TV/Radio 37 18.3%

Family/friends 12 5.9%

Others 25 12.4%

Table 4.4 shows the level of Insecticide Treated Nets Utilisation among pregnant

women

Most of the pregnant women from this study, 68.3%, did not own ITN. Although some, 31.7%,
reported they had, only 13% had it for days, while only 4.2% have had ITNs for years. The
others reported having it for weeks, 13%, and months, 1.5%. Majority of those who owned ITNs
reported that their source was from the government, 36.1%, some reported getting it from other

sources, 31.3%, while only a few, 4.8%, reported getting it from NGOs.
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Although most of the women, 63.7% reported to having ever used ITNs, only a few, 13.7%, were
currently sleeping under an ITN. The others who were not currently sleeping under ITNs gave
several reasons for that, with majority, 41.6% reporting they did not know how to hang the ITNs
while the others reported the weather being hot/discomfort, 27.4%, and I feel caged, 12.4%, as a
reason for their lack of usage. Although 9.7% had other reasons, 8.8% had no reason at all for
their lack of usage.

Many of the pregnant women in this study who owned ITNs rarely used it, 22.9%, while
only 18.3% reported to always using ITNs. However, majority of the women, 45.4%
reported that they would sometimes use ITNs were made readily available. Majority of
those who Owned and used ITNs, 68.7%, knew the correct way to hang them. As for
inspection for holes in the ITNs, only 31.3% reported to always doing so. Majority, 41%
never checked their ITNs for holes. A few, 4.8%, sometimes did, but the others 13.3%,
rarely did. Majority of the pregnant women in this study, 77.1%, have been counselled

about the use of ITN, with most, 58.9%, receiving such counsel from Health Centers.
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4.5 BARRIERS TO THE USE OF INSECTICIDE-TREATED NETS
Frequency | Percentage
(m) (Y0)

1. | Have you ever used Yes 167 63.7%
an I'TN for malaria No 95 36.3%
prevention during
pregnancy?

2. | If you have used an Healthcare provider's 90 34.4%
ITN during recommendation
pregnancy, what Awareness of the benefits 30 11.5%
motivated you to use | Availability of ITNs 100 38.2%
it? Fear of malaria 20 7.6%

Family or community 32 12.2%
encouragement
Other 23 8.8%

3. | If you have not used Lack of awareness about ITNs 30 11.5%
an I'TN during Lack of access to ITNs 25 9.5%
pregnancy, please ITNs are uncomfortable to sleep | 60 22.9%
select the reasons for | under
not using it. Concerns about the safety of ITNs | 25 9.5%

during pregnancy

The belief that malaria is not a | 2 0.8%
serious threat

Other 5 1.9%

4. | Are ITNs readily Yes 200 76.3%
available in your No 62 23.7%

area?
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Table 4.5 shows the barriers to the use of Insecticide Treated Nets Utilisation among
pregnant women

Many of the pregnant women in this study had used ITNs (63.7%), at one point during
their pregnancy while only 36.3% reported not having ever used ITNs. 34.4% of the
pregnant women in this study reported that their use of ITNs was a result of their
Healthcare provider’s recommendation. 11.5% of pregnant women used I'TNs because of
the awareness of the benefits ITNs provide.

38.2% of the pregnant women, however, reported the availability of ITNs, as a reason for
its use. 12.2% and 7.6% of pregnant women however, pointed to encouragement from
family members and the fear of malaria respectively as their reason for ITNs use. The
remaining 8.8% had other reasons as motivation. . For those who had not used ITNs,
Most of them, 22.9%, stated that ITNs were uncomfortable to sleep under, although

76.3% attested to the availability of ITNs in their area.
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CHAPTER FIVE
DISCUSSION, SUMMARY AND CONCLUSION

5.1 DISCUSSION

5.1.1 Socio-demographics

In this study, 262 pregnant women with an average age of 25.8+£5.9 years were surveyed
to assess their knowledge and utilisation of insecticide treated nets. The median age of
the pregnant women was 25 years and this falls within sexually active age group. The
minimum age of the women was 21 years while the maximum age was 52 years. More
than half of the pregnant women (84.7%) were Christians. This distribution is to be
expected as majority of Residents are Christians as reported in the 2010 population
census (National Bureau of Statistics, 2013). Majority of the pregnant women (95%)
reported having attended school before; of which they were of varying educational levels
with secondary school being the highest level of education recorded (62.2%). The
educational level of respondents plays an important role in health behaviour choices and
knowledge on health issues. Having majority of the pregnant women educated will aid in
understanding the questionnaire and also provision of appropriate responses. More than
half of the pregnant women (60.3%) were married while 20.6% were not married. This

distribution agrees with religious and cultural beliefs of the study population. Society
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frowns on individuals who become pregnant before getting married. Most people will
only get pregnant after marriage. Most of the pregnant women in the study were Business
women (40.8%) and traders (27.9%), while 11.8% were Civil Servants. However, 11.5%
reported other types of occupations. The distribution of the pregnant women in this study
is therefore a reflection of what pertains in the general population.

5.1.2 Level of knowledge of prevention of malaria using I'TN among pregnant
women attending antenatal care at St. Philomena’s Catholic Hospital.

Good knowledge was defined as having 70% and above knowledge on the various
aspects of malaria. A correct answer attracted 1 point and a wrong answer attracted 0. In
this study, pregnant women showed good knowledge on malaria and its causes. This was
supported by 99.65% of them reporting that they have heard of malaria. A look at the
educational level of these women seems to be the source of this knowledge. The
knowledge of malaria and its preventive measures in pregnancy was 65.8%.

This study further assessed the depth of pregnant women’s knowledge on causes of
malaria. Majority of the pregnant women correctly knew the causes of malaria. Only a
few of the pregnant women did not know the causes of malaria. In spite of the fact that
pregnant women mentioned more than one symptom of malaria, the most prevalent
symptom of malaria was fever as reported by 40.8% of the respondents after being
prompted. However, 3.8% of the pregnant women were unaware of common symptoms
of having malaria. The pregnant women also mentioned most of the symptoms of malaria.
However, the most predominant symptom was fever as reported by 40.8% of them.

Pregnant women mentioned more than one symptom of malaria to emphasize their level
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of knowledge on malaria. A small proportion of the pregnant women 3.8% could not
mention any symptom of malaria.

According to Awosolu et al. (2021), about 165 respondents had good knowledge on
malaria, 109 women had heard about intermittent preventive treatment, 7.3% scored very
good on knowledge while 53 (48.6%) and 48 (44.1%) scored fair and poor of the 144
(68.9%) respondents who heard about insecticide treated nets 95 (66.0%) scored good on
knowledge, while 49 (3 4.0%) scored poor. It was identified that factors that influenced
knowledge about malaria were occupation, level of education, months at first appearance
at antenatal clinic and transportation cost. Findings from this study also agree with that of
Awosolu et al. (2021). The above findings seem to suggest that pregnant women in this
study have good knowledge on malaria. This could mean that knowledge on a disease
condition may impact the attitude of that person towards any intervention available to
control, manage or treat such disease.

Finally, it influences the practice of such interventions by the respondent. In a related
study on attitudes to malaria and traditional practices by Kassim (2021), five West
African countries were visited to assess the knowledge on the cause of malaria and
traditional ways of treating and preventing the infection. Knowledge was low in the five
communities: Indigenes considered mosquitoes as a nuisance to it causing malaria.
Various herbs were used as mosquito repellents; malaria was also treated by herbal
remedies. ITNs were used to a varying extent from 44% in Ghana to 86% in Gambia by

residents of each country to protect against mosquitoes’ bites. They also used the ITNs

70



not only to protect them from mosquito bites but for other purposes such as privacy,

decoration and protection from debris from the roof dropping on the bed.

5.1.3 Extent of the utilisation of ITN in the prevention of malaria among pregnant
women attending antenatal care at St. Philomena’s Catholic Hospital.

Majority of the pregnant women 68.3% do not own a mosquito net that can be used and
only a few of them 55.7% have owned it for more than 3 months. Sharing of insecticide
treated nets by government is common nationwide. The low proportion recorded here
may be as a result of the fact that the study was carried out in a private health facility. It
was therefore not surprising that only a few of the pregnant women 36% reported that
they obtained theirs from the government. A few 5.7% and 1.5% obtained it from shops
and NGOs. In contrast, Alukwo et al (2021), reports a relatively high ownership of ITNs
(70%) of which majority of the women in his study reported to have gotten their I[TNs
from their Antenatal Care visits to the hospital. Koury & Blanc (2022) reported a high
usage of ITN by the pregnant women in their study. However, findings from this study
show a poor extent of ITN usage among the pregnant women. Only 13.7% slept under
ITN as of the period of study, with not knowing how to hang the ITNs and Weather being
hot/discomfort being the most prevalent reasons for lack of usage. However, findings
from this study were in line with studies carried out by Iwafuchi, (2022) and Kapulu et al.
(2021), who both recorded less frequent usage, inspection and proper placement of ITN
by the pregnant women. This study showed that although majority (77.1%) of the women

have been counselled about ITN use, most prevalently from Health Centers and
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TV/Radio (58.9% and 18.3% respectively), the usage of ITN still remained low showing
that the reasons for this poor usage was not for lack of proper information and
counselling.

5.1.4 Barriers to the utilization of ITN in the prevention of malaria among
pregnant women attending antenatal care at St. Philomena’s Catholic Hospital.

The survey reveals that a majority of the respondents (63.7%) have used ITNs during
pregnancy at one point or the other, indicating a relatively high level of awareness and
adoption of this malaria prevention measure. This is a positive sign, suggesting that many
pregnant women recognize the importance of ITNs in safeguarding their health and that
of their unborn child. This is in line with a study done by Gikandi et al. (2020), who also
reported a relatively high (70.5%) awareness level. Although, a survey by Awosan et al.,
(2023), reports otherwise, where they recorded a low (40%) awareness level. Among
those who used ITNs, the most significant motivation was the healthcare provider's
recommendations (34.4%). This underscores the vital role of healthcare professionals in
promoting ITN use during antenatal care. The availability of ITNs (38.2%) was another
significant motivator, highlighting the importance of ensuring easy access to these nets.
Family and community encouragement (12.2%) also played a role in motivating ITN use.
Studies carried out by Ameh et al., (2019) and Yirsaw et al., (2021), also report similar
motivations for the use of ITNs. For the 36.3% of respondents who did not use ITNs
during pregnancy, various barriers were identified. Lack of awareness about ITNs (11.5%)
remains a concern, indicating a need for improved health education and awareness

campaigns. The discomfort associated with sleeping under ITNs (22.9%) emerged as a
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substantial barrier, suggesting the importance of comfort in the design and use of ITNs.
Concerns about the safety of ITNs during pregnancy (9.5%) should be addressed through
clear and accurate information dissemination. It's noteworthy that a very small percentage
(0.8%) believed that malaria was not a serious threat, indicating the general awareness of
the risks associated with malaria. Tweneboah-Koduah et al., (2022) in their study also
reported that lack of awareness and discomfort as the main barriers t ITNs use. A positive
aspect of the survey results is that a majority of respondents (76.3%) reported that ITNs
are readily available in their area. This is a promising sign, as availability is a crucial
factor in promoting ITN use.
5.2 LIMITATION OF THE STUDY
This study was limited by time frame, attitude of respondents towards filling the
questionnaire and distance barrier.
5.3 IMPLICATION TO NURSING
The implication of this study to nursing are as follows:

e This study helps the nurse to determine the level of knowledge of malaria

e This study will enable nurses to design and implement simple easy to use guideline on

how to educate and reform.
e [t will also provide a point of discussion where pregnant women attend antenatal care

based on malaria, its causes, control and preventive measures.
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54 SUMMARY

The burden of malaria is a major health problem especially in sub-Saharan Africa, with Nigeria
bears a major share of Africa's malaria burden. Pregnant women, their developing foetus, and
new babies are all at increased risk of malaria infection, which is a serious public health issue.
Sleeping under insecticide-treated nets (ITN) remains an important strategy for protecting
pregnant women and their infants from malaria-carrying mosquitoes. This study assessed the
knowledge and utilisation of insecticide treated nets among pregnant women attending antenatal
care services at St. Philomena’s Catholic Hospital, Benin City; while also assessing the level of
knowledge of malaria, utilisation of ITNs and barriers to the use of ITNs. This study would
significantly be useful to researchers, health evaluators, government and other stakeholders. The
scope of the study was limited to St. Philomena’s Catholic hospital and the pregnant women
attending antenatal care. This study was based on Health Belief Model theory, Ecological model
theory, Health care utilisation model theory. The study was set at St. Philomena’s Catholic
Hospital, Benin City, a privately-run hospital. A descriptive survey design was adopted in this
study with a population size of 262 pregnant women. A self-structured questionnaire was used to
get data from the respondents, after a test-retest method was used to ascertain validity. Thical
considerations were put in mind and adequately adhered to. Descriptive statistics (frequency and
percentage) were used to analyse the data obtained. The study showed that majority of the
women were Christians, married and between the ages of 18 and 28 years of age. Majority of the
women had at least a secondary school education, and were business women. There was
moderate level of knowledge of malaria and ITN among the pregnant women. However, there

was poor utilisation of ITNs in the prevention against malaria among the pregnant women.
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5.5 CONCLUSION
This study sought to assess the level of knowledge and utilisation of insecticide treated
nets among pregnant women. Pregnant women in this study were quite knowledgeable
about malaria and its causes, prevention, and control. Pregnant women in the study could
identify some symptoms and causes of malaria. Only a considerable number of pregnant
women in the study were having the insecticide-treated net while only a minimal number
were making use of it. The primary source of insecticide treated net was from the
government, with the study being carried out at a privately-owned hospital being a
potential reason for the rather low ownership of ITNs by the pregnant women. The major
barriers to the use of ITNs are a lack of awareness and insecticide-treated nets being
uncomfortable to sleep under.
5.6 RECOMMENDATIONS
e Pregnant women must be encouraged to attend Antenatal Care regularly and
participate fully in its activities. This can be done through community engagement
and educational talks. This will provide them with adequate information on
various aspects of birth preparedness, safe delivery and knowledge on danger
signs.
e Pregnant women must be encouraged to access insecticide treated nets and use
them regularly to prevent malaria. Public health nurses can be asked to identify

pregnant women in their communities and educate them on the benefits of ITNs.
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Educational talks at OPDs of ANC clinics must be intensified to help provide the
needed information to expectant mothers. Such useful information helps expectant
mothers to make informed decisions.

The distribution of treated mosquito nets must be intensified and government must
subsidize its cost or make it freely available to ensure that expectant mothers are
not excluded based on cost.

The use of mass media must be encouraged and widened so that those who do not
come for ANC visits are covered and provided with the necessary information to
help them make informed decisions.

In view of the findings of this study educational talks should be organized at these

centres.

76



REFERENCE

Abiodun, M. T., & llori, O. R. (2022). Caregivers' perception and determinants of
delayed presentation of children with severe malaria in an emergency room in

Benin City, Nigeria. Nigerian Postgraduate Medical Journal, 29(3), 198.

Adebayo AM, Akinyemi OO, Cadmus EO. Knowledge of malaria prevention among
pregnant women and female caregivers of under-five children in rural southwest
Nigeria. Peer]. 2018. 3:€792. doi: 10.7717/peerj.792. PMID: 25755925; PMCID:

PMC4349050.

Agu, O. P, Ugwu, K., & Agu, . C. (2022). Prevalence of Plasmodium falciparum among
infants in Nsukka Metropolis, South East Nigeria and to ascertain reliability of

available diagnostic techniques.

Aisiri, A., Fagbemi, B., Olarewaju, O., Laleye, O., Chaumont, C., Baring, E., & Anyaike,
C. (2022). Effect of a football-based mass media campaign intervention on
awareness and knowledge of neglected tropical diseases in Nigeria: a propensity
score matching analysis. [International Journal of Health Promotion and

FEducation, 1-12.

Akaba, G. O., Otubu, J. A. M., Agida, E. T., & Onafowokan, O. (2023). Knowledge and
utilization of malaria preventive measures among pregnant women at a tertiary

hospital in Nigeria’s federal capital territory. Nigerian Journal of Clinical

Practice, 16(2), 201-206.

77



Akaba, G., Otubu, J., Agida, E., & Onafowokan, O. (2019). Knowledge and utilization of
malaria preventive measures among pregnant women at a tertiary hospital in
Nigeria's federal capital territory. Nigerian Journal of Clinical Practice, 16(2), 201.

doi:10.4103/1119-3077.110162

Aluko, J.O., & Oluwatosin, A.O., (2019). Utilization of insecticide treated nets during
pregnancy among postpartum women in Ibadan, Nigeria: a cross-sectional study.

BMC pregnancy and childbirth, 12, 21. doi:10.1186/1471-2393-12-21
Ameh, S., Owoaje, E., Oyo-Ita, A., Kabiru, C. W., Akpet, O. E., Etokidem, A., ... &
Ekpenyong, N. (2019). Barriers to and determinants of the use of intermittent

preventive treatment of malaria in pregnancy in Cross River State, Nigeria: a

cross-sectional study. BMC pregnancy and childbirth, 16(1), 1-9.

Amoran OE, Senbanjo 10, Asagwara CE. Determinants of insecticide treated nets use
among youth corp members in Edo State, Nigeria. BMC Public Health.
2017;11:728.

Antonio-Nkondjio, C., Ndo, C., Njiokou, F., Bigoga, J. D., Awono-Ambene, P., Etang, J.,
& Wondji, C. S. (2021). Review of malaria situation in Cameroon: technical

viewpoint on challenges and prospects for disease elimination. Parasites &

Vectors, 12(1), 1-23.

Arnaldo, P., Cambe, M. 1., Magago, A., Chicumbe, S., Rovira-Vallbona, E., Rosanas-

Urgell, A., & Enosse, S. M. (2019). Access to and use of preventive intermittent

78



treatment for Malaria during pregnancy: A qualitative study in the Chokwe district,

Southern Mozambique. PLoS One, 14(1), €0203740.

Asumah, M. N., Akugri, F. A., Akanlu, P., Taapena, A., & Boateng, F. (2021).
Utilization of insecticides treated mosquito bed nets among pregnant women in
Kassena-Nankana East municipality in the upper east region of Ghana. Public

Health Toxicology, 1(2), 1-11.

Ataide, R., Mayor, A., & Rogerson, S. J. (2019). Malaria, primigravidae, and antibodies:

knowledge gained and future perspectives. Trends in parasitology, 30(2), 85-94.

Awosan, K. J., Ibrahim, M. T. O., Alayande, M. O., Isah, B. A., Yunusa, E., & Mahmud,
M. B. (2023). Prevalence and barriers to the use of insecticide treated nets among
pregnant women attending ante-natal clinic at Specialist Hospital Sokoto,

Nigeria. Journal of public health and epidemiology, 5(10), 416-420.

Awosolu, O. B., Yahaya, Z. S., Hazigah, M. T. F., Simon-Oke, 1. A., & Fakunle, C.
(2021). A cross-sectional study of the prevalence, density, and risk factors
associated with malaria transmission in urban communities of Ibadan,

Southwestern Nigeria. Heliyon, 7(1), €05975.

Ayedun, T. O., & Bello, C. B. (2022). Assessment of The School Environment of Public

and Private Primary Schools in Ekiti State.

Babalola, O. J., Sambo, M. N., Idris, S. H., Ajayi, I. O. O., Ajumobi, O., & Nguku, P.
(2019). Factors associated with utilization of LLINs among women of child-
bearing age in Igabi, Kaduna State, Nigeria. Malaria journal, 18(1), 1-9.

79



Babalola, S., Kumoji, K., Awantang, G. N., Oyenubi, O. A., Toso, M., Tsang, S., ... &
Hunter, G. C. (2022). Ideational factors associated with consistent use of

insecticide-treated nets: a multi-country, multilevel analysis. Malaria

journal, 21(1), 1-14.

Bauserman, M., Conroy, A. L., North, K., Patterson, J., Bose, C., & Meshnick, S. (2019,
August). An overview of malaria in pregnancy. In Seminars in perinatology (Vol.

43, No. 5, pp. 282-290). WB Saunders.

Bediako, Y., Ngoi, J. M., Nyangweso, G., Wambua, J., Opiyo, M., Nduati, E. W., ... &
Ndungu, F. M. (2021). The effect of declining exposure on T cell-mediated
immunity to Plasmodium falciparum—an epidemiological “natural experiment”.

BMC medicine, 14(1), 1-11.

Bettencourt, P. (2020). Current challenges in the identification of pre-erythrocytic

malaria vaccine candidate antigens. Frontiers in Immunology, 11, 190.
Bovay, A., Nassiri, S., Maby—El Hajjami, H., Mond¢jar, P. M., Akondy, R. S., Ahmed,
R., ... & Marraco, S. A. F. (2020). Minimal immune response to booster

vaccination  against  Yellow  Fever  associated  with  pre-existing

antibodies. Vaccine, 38(9), 2172-2182.

Brabin, B., Tinto, H., & Roberts, S. A. (2019). Testing an infection model to explain
excess risk of preterm birth with long-term iron supplementation in a malaria

endemic area. Malaria journal, 18(1), 1-13.

80



Bukar, F. L., Bukar, H. L., Benisheikh, A. A. G., Barde, L. Y., Dawa, R., & Awana, A. U.
(2019). Current Status and Burden of Malaria in Pregnancy among Women in
Some Selected Internally Displaced persons Camps in Maiduguri, Borno

State. International Journal of Current Science Research and Review, 2(05), 36-

40.

Cappellini, M. D., Musallam, K. M., & Taher, A. T. (2020). Iron deficiency anaemia

revisited. Journal of internal medicine, 287(2), 153-170.

Chaccour, C., Zulliger, R., Wagman, J., Casellas, A., Nacima, A., Elobolobo, E., & Saute,
F. (2021). Incremental impact on malaria incidence following indoor residual
spraying in a highly endemic area with high standard ITN access in Mozambique:

results from a cluster-randomized study. Malaria journal, 20(1), 1-15.

Che™ne, A. (2022). VAR2CSA-Mediated Host Defense Evasion of Plasmodium
falciparum Infected Erythrocytes in Placental Malaria. Immunity to Parasitic
Infections in Pregnancy.

Chersich, M. F., Pham, M. D., Areal, A., Haghighi, M. M., Manyuchi, A., Swift, C. P., &
Hajat, S. (2020). Associations between high temperatures in pregnancy and risk of
preterm birth, low birth weight, and stillbirths: systematic review and meta-

analysis. bmj, 371.

Chukwuocha, U. M., Dozie, I. N. S., Onwuliri, C. O. E., Ukaga, C. N., Nwoke, B. E. B.,

Nwankwo, B. O., Adindu, B. C. (2021). Perceptions on the use of insecticide

81



treated nets in parts of the Imo River Basin, Nigeria: implications for preventing

malaria in pregnancy. African journal of reproductive health, 14(1), 117-128.

Chukwuocha, U. M., Dozie, I. N. S., Onwuliri, C. O. E., Ukaga, C. N., Nwoke, B. E. B.,
Nwankwo, B. O., ... & Adindu, B. C. (2020). Perceptions on the use of insecticide
treated nets in parts of the Imo River Basin, Nigeria: implications for preventing

malaria in pregnancy. African journal of reproductive health, 14(1).

Chuma, J., Okungu, V., Ntwiga, J., & Molyneux, C. (2020). Towards achieving Abuja
targets: identifying and addressing barriers to access and use of insecticides treated

nets among the poorest populations in Kenya. BMC Public Health, 10(1), 1-14.

Dirontsho, M., Ntombi, N. B., Dare, K. O., Ronald, M. M., & Vincent, P. (2022).
LOCAL KNOWLEDGE OF ADAPTIVE STRATEGIES AGAINST MALARIA
ENDEMICITY IN THE OKAVANGO DELTA, BOTSWANA. African Journal

of Infectious Diseases, 16(2), 21.

Divala, T. H., Mungwira, R. G., Mawindo, P. M., Nyirenda, O. M., Kanjala, M.,
Ndaferankhande, M., ... & Laufer, M. K. (2020). Chloroquine as weekly
chemoprophylaxis or intermittent treatment to prevent malaria in pregnancy in
Malawi: a randomised controlled trial. The Lancet Infectious Diseases, 18(10),

1097-1107.

Dolon G, Terkuille FO Jacoutot V (2019). Bed nets for the prevention of malaria and
anemia in pregnancy. Transaction of the Royal Society of Tropical Medicine and

Hygiene 87, 620 — 626

82



Eboreime, E. A., Itanyi, I. U., Ogidi, A. G., Iheanacho, T., Olayiwola, O., Onoka, C. A.,
& Ezeanolue, E. E. (2022). Awareness of HIV serostatus by sex partners of
women living with HIV in North-Central Nigeria: correlates and predictive

analyses. Journal of biosocial science, 54(4), 572-582.

Elele, K., & Anwuri, N. (2022). Occurrence of malaria parasite amid maternal attendants
of antenatal at the primary health centre in Rumuolumeni, Obio/Akpor Local
Government Area of Rivers State, Nigeria. Faculty of Natural and Applied

Sciences Journal of Scientific Innovations, 3(3), 23-31.

Enato, E. F. O., Okhamafe, A. O., & Okpere, E. E. (2021). A survey of knowledge,
attitude and practice of malaria management among pregnant women from two
health care facilities in Nigeria. Acta Obstetricia et Gynecologica Scandinavica,

86(1), 33-36. doi:10.1080/00016340600984670

Ezire O, Adebayo SB, Idogho O, Bamgboye EA and Nwokolo E (2020). Determinants of
use of insecticide-treated nets among pregnant women in Nigeria. Int J] Womens

Health. 7: 655-661.

Farid, B. (2019) Challenges in the management of malaria in Nigeria: a healthcare system

preview. Epidemiology (Sunnyvale). 6:253. doi: 10.4172/2161-1165.1000253.

Feeney, M. E. (2020). The immune response to malaria in utero. /mmunological

reviews, 293(1), 216-229.

Fondjo, L. A., Addai- Mensah, O., Annani-Akollor, M. E., Quarshie, J. T., Boateng, A.
A., Assafuah, S. E., & Owiredu, E. W. (2020). A multicenter study of the

83



prevalence and risk factors of malaria and anemia among pregnant women at first

antenatal care visit in Ghana. PLoS One, 15(8), €0238077.

Fried, M., & Duffy, P. E. (2021). Malaria during pregnancy. Cold Spring Harbor

perspectives in medicine, 7(6), a025551.

Fried, M., Kurtis, J. D., Swihart, B., Pond-Tor, S., Barry, A., Sidibe, Y., & Duffy, P. E.
(2020). Systemic inflammatory response to malaria during pregnancy is associated

with pregnancy loss and preterm delivery. Clinical Infectious Diseases, 65(10),

1729-1735.

Gallup, J.L., Sachs, J.D., Mellinger, A.D. (2019) Geography and economic development.
In: Pleskovic B, Stiglitz JE, editors. World Bank Annual Conference on

Development Economics. Washington, DC: World Bank; 2016. pp. 127-178

Gikandi, P. W., Noor, A. M., Gitonga, C. W., Ajanga, A. A., & Snow, R. W. (2020).
Access and barriers to measures targeted to prevent malaria in pregnancy in rural

Kenya. Tropical Medicine & International Health, 13(2), 208-217.

Gongalves, B. P., Walker, P. G., Cairns, M., Tiono, A. B., Bousema, T., & Drakeley, C.
(2022). Pregnant women: an overlooked asset to Plasmodium falciparum malaria

elimination campaigns?. Trends in parasitology, 33(7), 510-518.

Green, R., & Mitra, A. D. (2022). Megaloblastic anemias: nutritional and other

causes. Medical Clinics, 101(2), 297-317.

Griffin, J. T., Bhatt, S., Sinka, M. E., Gething, P. W., Lynch, M., Patouillard, E., ... &

Ghani, A. C. (2022). Potential for reduction of burden and local elimination of

84



malaria by reducing Plasmodium falciparum malaria transmission: a mathematical

modelling study. The Lancet Infectious Diseases, 16(4), 465-472.

Gutman, J. R., Lucchi, N. W., Cantey, P. T., Steinhardt, L. C., Samuels, A. M., Kamb, M.
L., ... & Lindblade, K. A. (2020). Malaria and parasitic neglected tropical diseases:
potential syndemics with COVID-19?. The American journal of tropical medicine

and hygiene, 103(2), 572.

Henry, M., Florey, L., Youll, S., & Gutman, J. R. (2022). An analysis of country adoption
and implementation of the 2012 WHO recommendations for intermittent

preventive treatment for pregnant women in sub-Saharan Africa. Malaria

journal, 17(1), 1-10.

Hill, J., Kayentao, K., Achieng, F., Diarra, S., Dellicour, S., Diawara, S. L., ... & Webster,
J. (2019). Access and use of interventions to prevent and treat malaria among
pregnant women in Kenya and Mali: a qualitative study. PLoS One, 10(3),

e0119848.

Hochbaum, G., Rosenstock, 1., & Kegels, S. (1952). Health belief model. United states

public health service, 1.

Ibraheem, R. M., Garba, B. 1., Aliu, R., Ibrahim, O. R., Bello, A. O., Mohammed, S. S., ...
& Ahmed, G. (2022). Assessment of the Timely Administration of Birth Dose

Vaccines in Northern Nigeria and Associated Factors. Annals of Global

Health, 88(1).

85



Ibrahim, M. J., Sani, Z. M., Olorukooba, A. A., Usman, N. O., Ahmad, A. 1., &
Mohammed-Idris, Z. K. (2021). Knowledge and Attitude of Men towards Factors
influencing Childhood Mortality in a Semi-Urban Community in Northwestern

Nigeria. Journal of Community Medicine and Primary Health Care, 33(1), 1-13.

Igbasi, U., & Oyibo, W. (2022). Seroprevalence of immunoglobulin G and E among out-
patients with malaria in Tkorodu LGA, Lagos, Nigeria. Microbes, Infection and

Chemotherapy, 2, e1376-e1376.

Iriemenam, N. C., Dosunmu, A. O., Oyibo, W. A., & Fagbenro-Beyioku, A. F. (2022).
Knowledge, attitude, perception of malaria and evaluation of malaria parasitaecmia
among pregnant women attending antenatal care clinic in metropolitan Lagos,

Nigeria. Journal of vector borne diseases, 48(1), 12—17.

Iwafuchi, H. (2022). The histopathology of bone marrow failure in children. Journal of

clinical and experimental hematopathology, 58(2), 68-86.

Kapulu, M. C., Njuguna, P., Hamaluba, M. M., & Chmi-Sika Study Team. (2022).
Controlled Human Malaria Infection in Semi-Immune Kenyan Adults (CHMI-
SIKA): a study protocol to investigate in vivo Plasmodium falciparum malaria
parasite growth in the context of pre-existing immunity. Wellcome open

research, 3.

Kassim, M. (2021). A qualitative study of the maternal health information-seeking

behaviour of women of reproductive age in Mpwapwa district, Tanzania. Health

Information & Libraries Journal, 38(3), 182-193.

86



Kayiba, N. K., Yobi, D. M., Tshibangu-Kabamba, E., Tuan, V. P., Yamaoka, Y.,
Devleesschauwer, B., ... & Speybroeck, N. (2021). Spatial and molecular mapping
of Pfkelch13 gene polymorphism in Africa in the era of emerging Plasmodium

falciparum resistance to artemisinin: a systematic review. The Lancet Infectious

Diseases, 21(4), €82-e92.

Kim, H. H., Goheen, M. M., & Bei, A. K. (2021). Nutritional frameworks in malaria. In

Nutrition and Infectious Diseases (pp. 297-324). Humana, Cham.

Konlan, K. D., Kossi Vivor, N., Gegefe, 1., & Hayford, L. (2022). Factors associated with
ownership and utilization of insecticide treated nets among children under five

years in sub-Saharan Africa. BMC Public Health, 22(1), 1-11.

Koury, M. J., & Blanc, L. (2022). Red blood cell production and kinetics. Rossi's

Principles of Transfusion Medicine, 131-142.

Kurup, S. P., Butler, N. S., & Harty, J. T. (2019). T cell-mediated immunity to

malaria. Nature Reviews Immunology, 19(7), 457-471.

Latif, N., Zaman, U., Saba, N., & Farooq, K. (2022). Malaria during pregnancy: An

insights of complications. Journal of Pharmaceutical Negative Results, 3436-3440.

Mahamar, A., Andemel, N., Swihart, B., Sidibe, Y., Gaoussou, S., Barry, A., & Fried, M.
(2021). Malaria infection is common and associated with perinatal mortality and

preterm delivery despite widespread use of chemoprevention in Mali: an

observational study 2010 to 2014. Clinical Infectious Diseases, 73(8), 1355-1361.

87



Maschmeyer, G., De Greef, J., Mellinghoff, S. C., Nosari, A., Thiebaut-Bertrand, A.,
Bergeron, A., & Maertens, J. A. (2019). Infections associated with
immunotherapeutic and molecular targeted agents in hematology and oncology. A
position paper by the European Conference on Infections in Leukemia

(ECIL). Leukemia, 33(4), 344-862.

Modebe 1A, Nnebue CC, Ibeh NO (2019). Awareness, accessibility and use of insecticide
treated nets: a cross-sectional survey of ante-natal clinic attendees in a tertiary
hospital in South-East Nigeria. Orient Journal of Medicine. 25(3-4).

https://www.ajol. info/index.php/ojm/article/view/94505.

Moita, D., Nunes-Cabago, H., Mendes, A. M., & Prudencio, M. (2022). A guide to
investigating immune responses elicited by whole-sporozoite pre-erythrocytic

vaccines against malaria. The FEBS Journal, 289(12), 3335-3359.

Miiller-Sienerth, N., Shilts, J., Kadir, K. A., Yman, V., Homann, M. V., Asghar, M., ... &
Wright, G. J. (2020). A panel of recombinant proteins from human-infective

Plasmodium species for serological surveillance. Malaria journal, 19(1), 1-15.

Mwangi, M. N., Prentice, A. M., & Verhoef, H. (2021). Safety and benefits of antenatal
oral iron supplementation in low-income countries: a review. British journal of

haematology, 177(6), 884-895.

Mwangu, L. M., Mapuroma, R., & Ibisomi, L. (2022). Factors associated with non-use of
insecticide-treated bed nets among pregnant women in Zambia. Malaria

Journal, 21(1), 1-9.

88



Mwangu, L. M., Mapuroma, R., & Ibisomi, L. (2022). Factors associated with non-use of
insecticide-treated bed nets among pregnant women in Zambia. Malaria

Journal, 21(1), 1-9.

Nobre, C. C. G., de Aragjo, J. M. G., Fernandes, T. A. A. D. M., Cobucci, R. N. O,,
Lanza, D. C. F., Andrade, V. S., & Fernandes, J. V. (2019). Macrophage migration
inhibitory factor (MIF): biological activities and relation with cancer. Pathology &

Oncology Research, 23(2), 235-244.

Noguchi, L., Grenier, L., Kabue, M., Ugwa, E., Oyetunji, J., Suhowatsky, S., ... &
Adetiloye, O. (2020). Effect of group versus individual antenatal care on uptake of
intermittent prophylactic treatment of malaria in pregnancy and related malaria
outcomes in Nigeria and Kenya: analysis of data from a pragmatic cluster

randomized trial. Malaria journal, 19(1), 1-8.

Ogunsanmi, O., Essang, A., Olaoye, T., Solademi, A., & Makinde, B. (2019). Insecticide
Treated Nets Usage and Barriers Among PregnantWomen Attending Ante-Natal

Clinic in Ogun State, Nigeria. European Scientific Journal, 12(30), 67-78.

Okumu, F., Gyapong, M., Casamitjana, N., Castro, M. C., Itoe, M. A., Okonofua, F., &
Tanner, M. (2022). What Africa can do to accelerate and sustain progress against

malaria. PLOS Global Public Health, 2(6), €0000262.

Onyeneho NG, (2022). Sleeping under Insecticide-treated Nets to Prevent Malaria in
Nigeria: What Do We Know?. J Health Popul Nutr. 2018;31(2):243-251.

doi:10.3329/jhpn.v31i2.16389

89



Onyeneho, N, Aronu, N., Igwe, ., and Iremeka, F, (2019). Perception and attitudes
towards preventives of malaria infection during pregnancy in Enugu State, Nigeria.

Journal of Health, Population and Nutrition. 33. 10.1186/s41043-015-0033-x.

Osarfo, J., Ampofo, G. D., & Tagbor, H. (2022). Trends of malaria infection in
pregnancy in Ghana over the past two decades: a review. Malaria journal, 21(1),

1-12.

Pantoja, P., Pérez-Guzman, E. X., Rodriguez, I. V., White, L. J., Gonzalez, O., Serrano,
C., ... & Sariol, C. A. (2022). Zika virus pathogenesis in rhesus macaques is
unaffected by  pre-existing immunity to dengue virus.  Nature

communications, 8(1), 1-13.

Perrin, A. J., Collins, C. R., Russell, M. R., Collinson, L. M., Baker, D. A., & Blackman,
M. J. (2022). The actinomyosin motor drives malaria parasite red blood cell

invasion but not egress. MBio, 9(4), €00905-18.

Punnath, K., Dayanand, K. K., Chandrashekhar, V. N., Achur, R. N., Kakkilaya, S. B.,
Ghosh, S. K., & Gowda, D. C. (2019). Association between inflammatory
cytokine levels and anemia during Plasmodium falciparum and Plasmodium vivax

infections in Mangaluru: A Southwestern Coastal Region of India. Tropical

Parasitology, 9(2), 98.

Rocha, H. D. R. (2021). The Role of a-Gal (Galal-3 GalB1-4GlcNac-R) on Plasmodium
spp Sporozoites in Anopheles Spp Mosquito Salivary Glands Invasion (Doctoral

dissertation, Universidade NOVA de Lisboa (Portugal)).

90



Rothschild, J., & Haase, E. (2022). The mental health of women and climate change:
Direct neuropsychiatric impacts and associated psychological

concerns. International Journal of Gynecology & Obstetrics.

Ruiz-Castillo, P., Rist, C., Rabinovich, R., & Chaccour, C. (2021). Insecticide-Treated
livestock: A potential One Health approach to malaria control in Africa. Trends in

Parasitology.

Saito, M., Briand, V., Min, A. M., & McGready, R. (2020). Deleterious effects of malaria
in pregnancy on the developing fetus: a review on prevention and treatment with

antimalarial drugs. The lancet child & adolescent health, 4(10), 761-774.

Saito, M., Gilder, M. E., McGready, R., & Nosten, F. (2018). Antimalarial drugs for
treating and preventing malaria in pregnant and lactating women. Expert Opinion

on Drug Safety, 17(11), 1129-1144.

Sani, K., Azize, G. A., Laouali, H. A., Saratou, N. O., Laminou, A. M., Mamane, D., &
Souleymane, B. (2022). Management of Severe and Complicated Malaria in

Adults in the Emergency Department of the Regional Hospital of Maradi (Niger).

Sinden, R. E., & Gilles, H. M. (2022). The malaria parasites. In Essential

malariology (pp. 8-34). CRC Press.

Singh, R., Musa, J., Singh, S., & Ebere, U. (2020). Knowledge, attitude and practices on
malaria among the rural communities in Aliero, northern Nigeria. Journal of

Family Medicine and Primary Care, 3(1), 39-44. doi:10.4103/2249-4863.130271.

91



Snow, R. W., Sartorius, B., Kyalo, D., Maina, J., Amratia, P., Mundia, C. W., ... & Noor,
A. M. (2019). The prevalence of Plasmodium falciparum in sub-Saharan Africa

since 1900. Nature, 550(7677), 515-518.

Sundararajan, R., Kalkonde, Y., Gokhale, C., Greenough, P. G., & Bang, A. (2023).
Barriers to malaria control among marginalized tribal communities: a qualitative

study. PloS one, 8(12), e81966.

Tella, A. O., Edet, C. K., Green, K. 1., Wodi, B. E., & Orazulike, N. C. (2022). Achieving
Sustainable Development Goals 3 In The Context Of Covid-19 Pandemic
Perceptions Of Frontline Health Care Managers Of Primary Health Care In South-

South Nigeria. British Journal of Medical & Health Sciences (BJMHS), 4(3).

Ter Kuile FO, Terlouw DJ, Phillips-Howard PA, (2021). Reduction of malaria during
pregnancy by permethrintreated bed nets in an area of intense perennial malaria
transmission in western Kenya. Am J Trop Med Hyg. 68(Suppl 4):50-60.

do1:10.4269/ajtmh.2003.68.50

Tomlinson, A., Semblat, J. P., Gamain, B., & Chéne, A. (2021). VAR2CSA-Mediated
host defense evasion of Plasmodium falciparum infected erythrocytes in placental

malaria. Frontiers in Immunology, 11, 624126.

Tseha, S. T. (2021). Plasmodium species and drug resistance. In Plasmodium Species and

Drug Resistance. IntechOpen.

92



Tweneboah-Koduah, E. Y., Abdulai, S., Coffie, I. S., & Mahmoud, M. A. (2022). The
role of social marketing theory in assessing insecticide-treated net usage intentions

among pregnant women in Ghana. Journal of Social Marketing, 12(4), 495-512.

U.S. Department of Health & Human Services. Malaria, Frequently Asked Questions
(FAQs). https://www.cdc.gov/malaria/about/faqs.html. Revised September 17,

2020. Accessed July 2, 2020.

Ujuju, C. N., Okoronkwo, C., Okoko, O. O., Akerele, A., Okorie, C. N., & Adebayo, S. B.
(2022). Use of insecticide treated nets in children under five and children of school
age in Nigeria: Evidence from a secondary data analysis of demographic health

survey. Plos one, 17(9), €0274160.

Vannier, E., & Krause, P. J. (2020). Babesiosis. Hunter's Tropical Medicine and

Emerging Infectious Diseases, 799-802.

Wagbatsoma, V. A., & Aigbe, E. E. (2018). ITN utilization among pregnant women
attending ANC in Etsako West Lga, Edo State, Nigeria. Nigerian journal of

clinical practice, 13(2), 144—148.

Yaya, S., Uthman, O. A., Amouzou, A., & Bishwajit, G. (2018). Mass media exposure
and its impact on malaria prevention behaviour among adult women in sub-

Saharan Africa: results from malaria indicator surveys. Global health research

and policy, 3(1), 1-9.

Yirsaw, A. N., Gebremariam, R. B., Getnet, W. A., & Mihret, M. S. (2021). Insecticide-
treated net utilization and associated factors among pregnant women and under-

93



five children in East Belessa District, Northwest Ethiopia: using the Health Belief
model. Malaria Journal, 20, 1-12.

Yirsaw, A. N., Gebremariam, R. B., Getnet, W. A., & Mihret, M. S. (2021). Insecticide-
treated net utilization and associated factors among pregnant women and under-
five children in East Belessa District, Northwest Ethiopia: using the Health Belief
model. Malaria Journal, 20, 1-12.

Zango, S. H., Lingani, M., Valea, 1., Samadoulougou, O. S., Bihoun, B., Lankoande,
D., ... & Robert, A. (2021). Association of malaria and curable sexually
transmitted infections with pregnancy outcomes in rural Burkina Faso. BMC
pregnancy and childbirth, 21(1), 1-9.

Zuber, J. A., & Takala-Harrison, S. (2018). Multidrug-resistant malaria and the impact of

mass drug administration. Infection and drug resistance, 11, 299.

APPENDIX I

94



Questionnaire on the Knowledge and utilization of insecticide-treated net in the prevention
of malaria among pregnant women attending Antenatal Care at St. Philomena’s Catholic

Hospital, Benin City.
Dear Respondent,

This Questionnaire is designed to assess the knowledge an d utilization of insecticide-treated net
in the prevention of malaria among pregnant women attending antenatal care at St. Philomena’s
Catholic Hospital, Benin City. This is a research work, therefore your responses will not in any
way influence how you are treated as an individual. I implore you to be honest in your responses

because your confidentiality is guaranteed.

SOCIO-DEMOGRAPHICS

Age 1828 ( ) 29-39( )  40-50 ( ) 51 and above ( )

Marital status Not Married () Married ( ) Widow ()
Divorced/Separated ( )

Highest Level of Education | Primary ( ) Secondary( ) Tertiary( ) None( )

Religion Christianity ( ) Islam ( )  Traditional ( ) Others ( )

Occupation Trader ( ) House Wife( )  Civil Servant ( )
Business ( )  Others ()

KNOWLEDGE ON MALARIA

1. | Do you know what malaria is? Yes
No
2. | How did you come to know about Home/Neighbours
malaria? Radio/TV/Newspapers
Hospital

Health workers [nurse, doctor, others]
I suffered from malaria

3. | Do you know the causes of malaria? | Yes
No

4. | What do you think causes malaria? | Cold

Virus

Bacteria
Protozoa/plasmodium

95



Witchceraft

Others

Don’'t know

5. | How is malaria transmitted? By mosquito bite

By air

By dirt water

Others

Don’t know

6. | Do you know the signs and Yes

symptoms of malaria infection?

No

7. | What are the common symptoms of | Fever

malaria?

Painful joints

Sweating at night

Vomiting

Stomach ache

All the above

Don’'t know

8. | Can malaria be prevented? Yes

9. | Do you know ways to prevent and Yes

control malaria?

10. | The best way to protect against Keep house clean

malaria?

Insecticide-treated nets

Drink clean water

Avoid drinking dirty water

Spray insecticide

Take medicine

Avoid exposure to the sun

KNOWLEDGE ON ITNS

1. | Do you know about
ITNs?

Yes

No

2. | How did you get to
know about I'TNs?

Antenatal care centres

Health education

Mass media (radio/tv/newspapers)

Friends, colleagues and neighbours

Family

3. | Why do you think
ITNs are important
during pregnancy?

They reduce the contact between the pregnant woman
and mosquitoes.

They provide a house for the mosquitoes to stay in

They drive away mosquitoes from the room

It is an instruction from the antenatal clinic that must
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be followed

4. | How long does ITN < 6 months
effectiveness last? 6 — 12 months
More than a year
3 years
<5 years
5. | What is done before Dry it in the shade
first usage of an ITN? | Dry it in the sun
Wash it
6. | Can ITNs be Yes
retreated? No

7. | When do you retreat
the ITNs?

After washing once

After you have a mosquito bite despite sleeping in an
ITN

After 3 to 5 years of usage

After washing 3 times

When it is dirty

UTILISATION OF INSECTICIDE TREATED NETS

1. | Do you own an ITN?

Yes

No

2. | If yes, for how long have you | Days

had bed nets?

Weeks

Months

Years

3. | What was the source of the | Hospital

ITN?

Purchased from shops

Free community distribution by Government

Free community distribution by NGO

Others

4. | Have you ever used an ITN? Yes

No

S. | Do you currently sleep under an | Yes

ITN?

No

6. | If No, what are your reasons? Too costly

Weather was hot / discomfort

Nothing to hang it in my room

I don’t know how to hang it

I feel caged

No reason

7. | How often do you use it? Always

Very often
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Sometimes

Rarely

Never

If ITNs are readily available,
would you consider using them
daily?

Yes

No

Sometimes

How did you place your ITN?

Hanging it over the windows and doors to
prevent mosquitoes entering the room

Hanging it at one corner of the room

Hanging it over the bed, but the net has contact
with the skin while sleeping under it

Hanging it over the bed and sleeping under it
after tucking it under the mattress, preventing
contact with the body

10.

How often do you check for
holes in your ITNs?

Always

Very often

Sometimes

Rarely

Never

11.

Have you been counselled about
the use of ITN?

Yes

No

12.

Where did you get information
about ITN?

Health centers

Church

TV/Radio

Family/friends

BARRIERS TO THE USE OF INSECTICIDE TREATED NETS

1. | Have you ever used Yes
an ITN for malaria
. . No
prevention during
pregnancy? Don’t Remember
2. | If you have used an Healthcare provider's recommendation
IT i
N during Awareness of the benefits
pregnancy, what
motivated you to use | Availability of ITNs
it?
Fear of malaria
Family or community encouragement
Other
3. | If you have not used Lack of awareness about ITNs
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an ITN during Lack of access to ITNs

pregnancy, please

select the reasons for ITNs are uncomfortable to sleep under

not using it. Concerns about the safety of ITNs during

pregnancy

The belief that malaria is not a serious threat

Other
4. | Are ITNs readily Yes
avall‘:lble in your No
area’
Thank you for your time
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