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Abstract

Malaria poses a significant public health challenge in Nigeria, 
particularly affecting pregnant women due to their altered immune 
states. Malaria prevalence among pregnant women ranged from 
11% to 67%, reflecting significant regional disparities. The burden 
was substantial, with adverse outcomes including maternal anemia 
(up to 60%), low birth weight (up to 30%), preterm delivery, and 
increased maternal and neonatal mortality. Key risk factors were 
low socio-economic status, limited healthcare access, inadequate 
use of preventive measures like Insecticide-Treated Nets (ITNs) and 
Intermittent Preventive Treatment (IPTp), and regional variations in 
transmission intensity. This review highlights the high prevalence 
and severe burden of malaria among pregnant women attending 
ANC in Nigeria, with significant regional disparities. Effective imple-
mentation of preventive measures and health policies is crucial. 
Further research is needed to explore long-term outcomes and tar-
geted interventions.
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Aim

To analyze the epidemiology of malaria among pregnant women 
attending Antenatal Care (ANC) in Nigeria and estimates the associ-
ated burden to inform health policies and intervention strategies.

Rationale 

This review addresses the public health challenge of malaria 
among pregnant women in Nigeria, a leading cause of maternal and 
neonatal morbidity and mortality. Malaria during pregnancy has 
severe consequences, yet data gaps hinder effective interventions. 
The review aims to highlight these gaps, emphasizing the need for 
accurate burden assessments and region-specific strategies due to 
Nigeria’s diverse geography. Socioeconomic, educational, and cul-
tural factors influence access to malaria prevention and antenatal 
care. By critically assessing current methods of burden estimation, 
this review seeks to improve data reliability, inform public health 
policies, and support global health initiatives like the Sustainable 
Development Goals (SDGs).
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Methodology

A comprehensive literature search was conducted using data-
bases such as PubMed, Google Scholar, Scopus, Web of Science, 
and African Journals Online (AJOL). Studies published in the last 
ten years focusing on malaria prevalence, incidence, and outcomes 
among pregnant women in Nigeria were included. Data extraction 
covered study design, sample size, diagnostic methods, and mater-
nal-fetal outcomes. Quality assessment used the Newcastle-Ottawa 
Scale and Cochrane Risk of Bias Tool. Both qualitative and quan-
titative syntheses were employed, with meta-analysis conducted 
where feasible. The review included 45 studies from various re-
gions in Nigeria.

The selection criteria for this review aim to ensure a thorough 
and rigorous evaluation of studies and data sources concerning ma-
laria burden among pregnant women in Nigeria. 

Inclusion Criteria: The review includes epidemiological stud-
ies such as cohort, cross-sectional, case-control, and randomized 
controlled trials. Systematic reviews and meta-analyses relevant to 
malaria in pregnancy are also considered. Studies must focus on 
pregnant women attending Antenatal Care (ANC) across urban and 
rural settings in Nigeria, representing different malaria transmis-
sion regions (north, south, east, west). The review covers studies 
published within the past 12 years to capture recent trends and 
interventions, with clear and transparent reporting of data sources, 
collection methods, and statistical analyses.

Exclusion Criteria: Studies with poor methodology, significant 
biases, or incomplete data reporting are excluded. Additionally, 
studies on non-pregnant women or outside Nigeria, those lacking 
specific pregnancy-related outcomes, or published before the 12-
year timeframe are omitted.

Introduction

Malaria remains a critical public health challenge in Nige-
ria, with pregnant women being among the most vulnerable 
populations. Due to immunological changes during pregnancy, 
pregnant women are more susceptible to malaria infection and 
its severe complications. This increased vulnerability has signifi-
cant implications for maternal and neonatal health, including 
heightened risks of anemia, Low Birth Weight (LBW), preterm 
delivery, and increased maternal and neonatal mortality [1]. Ni-
geria, as the most populous country in Africa, contributes sub-
stantially to the global malaria burden, accounting for approxi-
mately 27% of global malaria cases and 24% of malaria deaths 
[2]. The epidemiology of malaria among pregnant women in 
Nigeria is complex and varies significantly across different re-
gions and communities. The prevalence rates of malaria among 
pregnant women attending Antenatal Care (ANC) in Nigeria 
range from 11% to 67%, indicating significant regional dispari-
ties influenced by ecological, socio-economic, and healthcare 
access factors [3-4].

The burden of malaria in pregnancy (MiP) is profound, with 
substantial impacts on both maternal and fetal health. Mater-
nal anemia, a common consequence of malaria infection, af-
fects up to 60% of pregnant women in some regions, leading to 
increased risks of maternal morbidity and mortality [5]. Addi-
tionally, malaria in pregnancy is a leading cause of adverse birth 
outcomes such as low birth weight and preterm delivery, which 
are major contributors to neonatal morbidity and mortality [6]. 
The economic burden of malaria is also significant, exacerbating 
healthcare costs and impacting household economies, particu-
larly in resource-limited settings [7-8].

Several factors contribute to the high prevalence and burden 
of malaria among pregnant women in Nigeria. Socio-econom-
ic determinants, such as poverty, low educational levels, and 
inadequate housing conditions, are strongly associated with 
increased malaria risk [9]. Additionally, limited access to qual-
ity healthcare services and inadequate coverage of preventive 
measures, including Insecticide-Treated Nets (ITNs) and Inter-
mittent Preventive Treatment in Pregnancy (IPTp), further exac-
erbate the issue [10]. Regional variations in malaria transmission 
intensity necessitate tailored intervention strategies to address 
specific local challenges effectively [11]. Efforts to control ma-
laria in pregnancy in Nigeria have focused on the distribution 
of ITNs and the administration of IPTp during ANC visits. While 
these interventions have shown benefits, their implementation 
remains inconsistent, especially in rural and underserved areas 
[7, 12]. Strengthening health systems, improving access to pre-
ventive measures, and ensuring consistent implementation of 
national malaria control policies are crucial steps toward reduc-
ing the malaria burden among pregnant women [13].

Epidemiology of Malaria in Pregnant Women in Nigeria

Malaria continues to be a significant public health challenge 
among pregnant women in Nigeria, with varying prevalence 
rates reported across different regions. Recent studies have in-
dicated prevalence rates ranging from 11% to 67% among preg-
nant women attending Antenatal Care (ANC) clinics in Nigeria 
[3-4]. These variations in prevalence are influenced by factors 
such as geographical location, climate, socio-economic status, 
and access to healthcare services.
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The incidence of malaria among pregnant women in Nige-
ria is influenced by seasonal variations in malaria transmission, 
with peak transmission typically occurring during the rainy sea-
son. Pregnant women residing in areas with high malaria trans-
mission intensity are at increased risk of experiencing multiple 
malaria episodes during pregnancy [14]. This repeated exposure 
to malaria parasites contributes to the cumulative burden of 
malaria and its associated adverse outcomes, including mater-
nal anemia and low birth weight. High prevalence and incidence 
rates of malaria in pregnancy have significant implications for 
maternal and fetal health outcomes. Maternal complications, 
such as severe anemia and placental malaria, are more com-
mon among pregnant women with higher parasite burdens [1]. 
Adverse fetal outcomes, including low birth weight, preterm de-
livery, and intrauterine growth restriction, are also more preva-
lent in areas with elevated malaria transmission intensity [6].

Nigeria's malaria burden exhibits substantial regional varia-
tions, influenced by ecological factors, including climate and 
geography, which affect malaria transmission dynamics. For 
instance, the southern regions, characterized by high rainfall 
and dense vegetation, typically report higher malaria preva-
lence compared to the drier northern regions [4]. Furthermore, 
the effectiveness of malaria control interventions, such as the 
distribution of Insecticide-Treated Nets (ITNs) and Intermittent 
Preventive Treatment in Pregnancy (IPTp), varies across regions, 
further contributing to these disparities [11]. Several factors 
contribute to the high prevalence of malaria among pregnant 
women in Nigeria. Socio-economic determinants play a crucial 
role, with poverty, low educational levels, and inadequate hous-
ing conditions being strongly associated with increased malaria 
risk [9]. Limited access to quality healthcare services exacer-
bates the problem, as does the inconsistent implementation of 
preventive measures like ITNs and IPTp [10].

The burden of malaria in pregnancy (MiP) is profound, sig-
nificantly impacting both maternal and fetal health. Maternal 
anemia, a common complication of malaria, affects up to 60% 
of pregnant women in some regions, leading to increased risks 
of maternal morbidity and mortality [5]. Malaria in pregnancy is 
also a leading cause of adverse birth outcomes, including Low 
Birth Weight (LBW) and preterm delivery, which are major con-
tributors to neonatal morbidity and mortality [6]. Additionally, 
malaria-induced maternal anemia can result in severe fatigue 
and reduced physical capacity, further compromising maternal 
health and pregnancy outcomes [1]. 

The economic impact of malaria on pregnant women and 
their families is substantial. The costs associated with treatment, 
coupled with lost productivity due to illness, place a significant 
financial burden on households, particularly in resource-limited 
settings. Malaria prevention and treatment during pregnancy 
also strain healthcare resources, underscoring the need for ef-
fective and sustainable malaria control strategies [8].

Efforts to control malaria in pregnancy in Nigeria have pri-
marily focused on the distribution of ITNs and the administra-
tion of IPTp during ANC visits. While these interventions have 
shown benefits, their implementation remains inconsistent, 
especially in rural and underserved areas [12]. Strengthening 
health systems, improving access to preventive measures, and 
ensuring consistent implementation of national malaria control 
policies are crucial steps toward reducing the malaria burden 
among pregnant women [13].

Burden of Malaria in Pregnancy

Malaria in Pregnancy (MiP) poses a significant threat to ma-
ternal health, leading to severe complications such as anemia, 
which is one of the most prevalent consequences. Anemia in 
pregnant women, resulting from malaria infection, affects up to 
60% in some regions of Nigeria [5]. This condition not only com-
promises maternal health but also increases the risk of mater-
nal mortality due to severe anemia-induced complications [1]. 
The physiological demands of pregnancy exacerbate the impact 
of malaria, making pregnant women particularly susceptible to 
severe disease and its complications [15].

The adverse effects of MiP extend to the fetus and neonate, 
with malaria being a significant contributor to poor birth out-
comes. Low Birth Weight (LBW) is a critical consequence of 
malaria during pregnancy, affecting up to 30% of births in high-
transmission areas [6]. LBW is a major risk factor for neonatal 
morbidity and mortality, as well as long-term developmental is-
sues. Preterm delivery is another serious outcome associated 
with MiP, increasing the risk of neonatal death and long-term 
health problems [1]. Malaria during pregnancy significantly 
contributes to maternal mortality. The risk of death from severe 
malaria is notably higher in pregnant women compared to non-
pregnant women [16]. The immune changes during pregnancy, 
coupled with the physiological burden, make pregnant women 
more vulnerable to severe malaria complications, which can be 
fatal if not promptly and effectively treated [15].

The economic burden of MiP is substantial, impacting both 
healthcare systems and household economies. The costs associ-
ated with malaria treatment during pregnancy, including hospi-
talizations and medications, place a significant financial strain 
on families, particularly in resource-limited settings. Addition-
ally, the indirect costs, such as lost productivity and the long-
term economic impact of adverse birth outcomes, further exac-
erbate the financial burden [8]. The burden of MiP also extends 
to the healthcare system, which is often strained by the high 
demand for services related to malaria prevention and treat-
ment. Healthcare facilities in malaria-endemic regions of Nige-
ria frequently face challenges such as shortages of medications, 
diagnostic tools, and trained healthcare personnel [10]. These 
limitations hinder the effective management of malaria in preg-
nancy, contributing to higher morbidity and mortality rates.

Risk Factors for Malaria in Pregnancy

Socioeconomic Risk Factors and Their Impact

Lower educational attainment is directly linked to higher 
malaria incidence among pregnant women due to a lack of 
knowledge about preventive measures and treatment options 
[17]. Women with less education often have limited awareness 
of the importance of using Insecticide-Treated Nets (ITNs) and 
adhering to Intermittent Preventive Treatment in Pregnancy 
(IPTp), leading to higher infection rates [18]. Educational inter-
ventions targeting pregnant women can enhance malaria pre-
vention practices and reduce the overall burden [19]. Economic 
status significantly affects malaria susceptibility and treatment 
outcomes. Pregnant women from low-income household’s face 
barriers to accessing healthcare, purchasing ITNs, and afford-
ing transportation to ANC clinics, resulting in delayed or missed 
opportunities for malaria prevention and treatment [20]. Pov-
erty also exacerbates housing conditions, increasing exposure 
to malaria vectors [21]. Addressing economic barriers through 
subsidized healthcare services and free distribution of ITNs 
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can mitigate these impacts [17]. Occupational exposure, par-
ticularly in rural and agricultural settings, heightens malaria risk 
among pregnant women due to increased contact with Anoph-
eles mosquitoes during outdoor activities [22]. Women working 
in fields or living in proximity to breeding sites are more likely 
to suffer from malaria, emphasizing the need for targeted inter-
ventions such as the provision of protective clothing and educa-
tion on peak biting times [1].

Environmental Risk Factors and Their Impact

Geographic disparities in malaria transmission are influenced 
by climatic conditions such as rainfall, temperature, and humid-
ity, which affect mosquito breeding and malaria transmission 
dynamics [23]. Pregnant women in regions with perennial or 
seasonal malaria are at higher risk due to continuous exposure 
to infected mosquitoes [24]. Seasonal variations necessitate 
adaptive malaria control measures, including intensified vector 
control during peak transmission seasons [21].

Substandard housing without adequate barriers against 
mosquitoes, such as window screens or treated nets, increases 
malaria transmission among pregnant women [19]. Poor hous-
ing is often associated with lower socioeconomic status, com-
pounding the risk. Improvements in housing infrastructure and 
community-wide mosquito control initiatives can significantly 
reduce malaria incidence [25]. Living near water bodies such as 
rivers, lakes, and stagnant pools, which serve as mosquito breed-
ing sites, elevates malaria risk for pregnant women (Nwaorgu et 
al., 2017) [26]. This proximity increases vector density and the 
likelihood of transmission. Environmental management strate-
gies, such as draining stagnant water and implementing larvici-
dal treatments, are crucial in reducing this risk [22].

Biological Risk Factors and Their Impact

Pregnancy alters the immune system, leading to increased 
susceptibility to malaria due to the modulation necessary to 
prevent fetal rejection [1]. This immunological shift results in 
higher parasite densities and more severe clinical manifesta-
tions of malaria in pregnant women compared to non-pregnant 
individuals [27]. Strategies to bolster immune function through 
nutritional supplements and prophylactic treatments are es-
sential in managing this risk [28]. Gravidity, or the number of 
pregnancies a woman has had, influences malaria risk. Primi-
gravidae and secundigravidae face higher risks due to the lack 
of acquired immunity from previous pregnancies, leading to 
higher parasite densities and adverse outcomes [17]. This high-
lights the need for targeted interventions such as prioritized 
IPTp for first-time and second-time pregnant women [20]. HIV 
infection exacerbates malaria severity in pregnant women due 
to immunosuppression, resulting in higher parasitemia and in-
creased risk of complications [19]. Co-infected women require 
integrated care that addresses both malaria and HIV to improve 
health outcomes and reduce maternal and fetal mortality [28].

Behavioral Risk Factors and Their Impact

Inconsistent or non-use of preventive measures like ITNs and 
IPTp significantly contributes to malaria burden among pregnant 
women [18]. Behavioral factors such as misconceptions about 
the safety of IPTp during pregnancy or discomfort associated 
with ITNs can hinder their use, increasing exposure to malaria 
[21]. Educational campaigns and community engagement are 
crucial to improving compliance with preventive practices [25]. 
Delays in seeking treatment for malaria symptoms and reliance 
on traditional medicine rather than formal healthcare services 

lead to untreated or inadequately treated malaria cases. Preg-
nant women who delay ANC visits or avoid medical treatments 
due to cultural beliefs or lack of knowledge about the benefits 
of modern medicine face higher risks of severe malaria and ad-
verse pregnancy outcomes. Improving healthcare accessibility 
and building trust in modern medical practices are essential to 
mitigating this impact [19,22 & 26].

Preventive Measures and Challenges

Insecticide-Treated Nets (ITNs)

Impact of ITNs: ITNs are a cornerstone of malaria preven-
tion, reducing malaria transmission by providing a physical and 
chemical barrier against mosquito bites. Studies show that ITNs 
can reduce malaria prevalence by 50% in pregnant women and 
children in endemic regions. ITNs are especially effective in ar-
eas with high transmission rates, where they significantly de-
crease the incidence of malaria-related complications in preg-
nancy [29-30]. Despite their efficacy, ITN usage among pregnant 
women in Nigeria faces significant barriers. Distribution and 
ownership of ITNs do not always translate to consistent use due 
to factors such as discomfort, heat, and misconceptions about 
safety during pregnancy (Alonso et al., 2019). Additionally, the 
efficacy of ITNs can be compromised by insecticide resistance 
in mosquito populations, which reduces the protective effect of 
treated nets [31-32]

Intermittent Preventive Treatment in Pregnancy (IPTp)

Impact of IPTp: IPTp with Sulfadoxine-Pyrimethamine (SP) is 
recommended for all pregnant women in malaria-endemic ar-
eas to reduce the burden of malaria. IPTp has been shown to 
decrease the risk of maternal malaria, anemia, and low birth 
weight in newborns (van Eijk et al., 2019). The World Health 
Organization (WHO) recommends at least three doses of IPTp-
SP during pregnancy. The uptake of IPTp-SP in Nigeria is hin-
dered by several factors. Coverage is often inadequate due to 
gaps in ANC attendance, stockouts of SP, and healthcare work-
ers' non-compliance with guidelines. Additionally, fear of side 
effects and misconceptions about the safety of IPTp-SP during 
pregnancy reduce its acceptance and adherence [1,27,33 & 34].

Vector Control Strategies

Impact of Vector Control: Vector control strategies, including 
indoor residual spraying (IRS) and larval source management, 
are effective in reducing mosquito populations and malaria 
transmission. These methods complement ITNs and IPTp by tar-
geting mosquitoes in their breeding and resting sites, thus low-
ering the risk of malaria among pregnant women. The imple-
mentation of IRS and larval control faces logistical and financial 
constraints. IRS requires regular reapplication and community 
compliance, which can be challenging in rural and resource-
limited settings. Moreover, these strategies require significant 
investments in infrastructure and training, which may not be 
sustainable in all regions [35-37].

Health Education and Community Engagement

Impact of Health Education: Health education programs en-
hance awareness about malaria prevention and treatment, en-
couraging pregnant women to adopt protective measures and 
seek timely healthcare. Community engagement through local 
leaders and healthcare workers can improve the acceptance 
and use of ITNs, IPTp, and other preventive strategies. Effec-
tive health education is often hindered by cultural beliefs, low 
literacy rates, and mistrust in formal healthcare systems. Addi-
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tionally, outreach efforts may not reach remote or underserved 
communities, limiting their impact on malaria prevention be-
haviors [20,22 & 26].

Challenges in Estimating Malaria Burden Among Pregnant 
Women

Accurate estimation of malaria burden among pregnant 
women is impeded by incomplete data collection and report-
ing systems. Many cases of malaria in pregnancy go unreported 
due to limited access to healthcare, inadequate diagnostic fa-
cilities, and underreporting in health information systems [20]. 
This leads to an underestimation of the true burden of malaria 
in this population. Strengthening health information systems 
and ensuring comprehensive data collection are essential for 
accurate burden estimation (Nguyen et al., 2020). This requires 
investments in infrastructure, training of healthcare workers, 
and integration of community-based reporting mechanisms to 
capture data from remote areas [17].

Malaria transmission varies geographically and seasonally, 
complicating burden estimation. Regions with different trans-
mission intensities require tailored approaches to measure and 
address malaria burden effectively [23]. Estimating the burden 
in areas with fluctuating transmission patterns involves adjust-
ing for seasonal peaks and incorporating climatic and environ-
mental factors. Developing predictive models that account for 
geographic and seasonal variability in transmission is critical but 
challenging [24]. These models must integrate real-time data 
on climate, vector behavior, and human movement patterns to 
provide accurate burden estimates [22].

Drug resistance, particularly to SP used in IPTp, poses a sig-
nificant challenge to malaria control in pregnant women. Resis-
tance reduces the effectiveness of IPTp, necessitating the use 
of alternative drugs or combination therapies to maintain ef-
ficacy. Monitoring and managing drug resistance require robust 
surveillance systems and access to alternative medications. De-
veloping and deploying new treatments that are safe for use in 
pregnancy, while ensuring their availability and affordability, is 
essential to address this challenge [30,38 & 39].

Current Interventions and Gaps

One of the primary interventions for malaria prevention in 
Nigeria is the distribution of Insecticide-Treated Nets (ITNs) to 
pregnant women during Antenatal Care (ANC) visits. ITNs have 
been shown to significantly reduce the risk of malaria infection 
among pregnant women and their infants. However, despite ef-
forts to scale up ITN distribution, coverage remains suboptimal 
in many regions, with disparities in access observed between 
urban and rural areas [12-13]. Intermittent Preventive Treat-
ment in Pregnancy (IPTp) with Sulfadoxine-Pyrimethamine (SP) 
is another key intervention recommended by the World Health 
Organization (WHO) for the prevention of malaria in pregnant 
women. IPTp-SP has been shown to reduce the incidence of ma-
laria, maternal anemia, and Low Birth Weight (LBW) in endemic 
areas (Desai et al., 2018). However, challenges such as stock-
outs of SP and inadequate ANC attendance hinder the effective 
implementation of IPTp in Nigeria [1,10].

Health education and Behavioral Change Communication 
(BCC) strategies play a crucial role in promoting malaria preven-
tion practices among pregnant women. These interventions aim 
to improve knowledge and awareness of malaria risks and pre-
ventive measures, including ITN use, IPTp uptake, and prompt 
healthcare seeking for malaria symptoms. However, gaps in the 

dissemination of accurate information and cultural barriers to 
behavior change limit the effectiveness of BCC interventions 
[13,40]. Strengthening health systems is essential for ensuring 
the effective delivery of malaria prevention and treatment ser-
vices to pregnant women. This includes improving ANC infra-
structure, training healthcare personnel on malaria case man-
agement, and ensuring the availability of essential commodities 
such as SP and diagnostic tools. However, healthcare system 
weaknesses, including inadequate staffing, infrastructure, and 
drug supply chain management, pose significant challenges to 
the delivery of quality ANC services in Nigeria [10,13].

Research and surveillance play a critical role in monitor-
ing the effectiveness of malaria interventions and identifying 
emerging challenges and gaps in malaria control efforts. Robust 
surveillance systems are needed to track malaria prevalence, 
treatment outcomes, and drug resistance patterns among preg-
nant women. Additionally, operational research is necessary 
to evaluate the implementation of existing interventions and 
identify strategies for overcoming barriers to their uptake and 
effectiveness [4, 41].

Recommendation

Utilize cross-sectional surveys, longitudinal cohort studies, 
and qualitative assessments to capture malaria epidemiology 
among pregnant women. Integrate data from antenatal care 
records and electronic health records to track trends. Use ad-
vanced diagnostic tools like PCR to detect low-level parasitemia, 
supplementing microscopy and RDTs, with stringent quality 
control for accuracy.

Incorporate Geographic Information Systems (GIS) and re-
mote sensing to analyze spatial and environmental factors. 
Perform multivariate statistical analyses and employ machine 
learning models for deeper insights. Investigate social determi-
nants of health and use Population Attributable Fraction (PAF) 
to estimate the impact of malaria. Engage communities for cul-
tural sensitivity and adaptive study designs for flexibility. Imple-
ment real-time data collection with mHealth technologies. De-
velop policy simulation models and conduct health economics 
analyses for cost-effective malaria strategies. Advocate integrat-
ing malaria prevention into broader maternal health programs 
and build local capacity through training.

Conclusion

Addressing the high burden of malaria among pregnant 
women in Nigeria requires a multifaceted approach that in-
cludes strengthening healthcare services, expanding preventive 
measures, improving data collection, and addressing socioeco-
nomic and cultural barriers. Accurate epidemiological data and 
burden estimates are crucial for informing public health poli-
cies and interventions, ultimately contributing to the reduction 
of maternal and child mortality rates and the achievement 
of global health goals such as the Sustainable Development 
Goals (SDGs). Collaborative efforts among government, health-
care providers, researchers, and communities are essential to 
achieving sustainable malaria control and improving health out-
comes for pregnant women in Nigeria.
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