NIJBAS OPEN ACCESS
Publications 2024 ONLINE ISSN: 2992-5797
PRINT ISSN: 2992-6122

https://doi.org/10.59298/NIJBAS/2024/5.2.71201

Malaria Prevalence Rates among Pregnant Women in East
Africa: National and Regional Perspectives

Mukamwiza Nyirabashitsi H.

Faculty of Biological Sciences Kampala International University Uganda

ABSTRACT

Malaria remains a critical public health issue in East Africa, with pregnant women particularly vulnerable to its
severe consequences. This review examines the prevalence rates of malaria among pregnant women, providing a
comprehensive analysis of national and regional perspectives as well as urban-rural and age-specific variations. By
integrating national data with regional insights, the review highlights overarching trends and identifies specific
hotspots where malaria transmission is most intense. The study reveals that while national data can guide broad
resource allocation and policy decisions, regional data is crucial for pinpointing high-risk areas and tailoring
localised interventions. We examine the impact of seasonal variations on pregnant women, including increased
transmission during rainy seasons and the geographic distribution of high-risk areas and hotspots. The review
also explores the influence of socioeconomic factors, education, housing conditions, and biological determinants on
malaria risk among pregnant women. Additionally, it addresses the challenges associated with diagnosing malaria,
including the limitations of conventional methods and the need for more sensitive diagnostic tools. The impact of
malaria during different trimesters of pregnancy and the complications arising from coinfections, particularly with
HIV, receive special attention. The review underscores the necessity of integrated care approaches, improved
diagnostic infrastructure, and targeted interventions to mitigate the effects of malaria on maternal and foetal
health. The findings advocate for a comprehensive strategy that encompasses geographic and seasonal variations,
addresses risk factors, and integrates robust diagnostic and treatment approaches to reduce malaria prevalence and
improve health outcomes for pregnant women in East Africa.
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INTRODUCTION
Malaria remains a critical public health challenge in East Africa, with pregnant women particularly vulnerable to
its severe consequences. Understanding the prevalence rates of malaria among pregnant women is essential for
evaluating the effectiveness of malaria control programmes and directing resources to areas of greatest need [17.
National prevalence rates provide a broad view of the malaria burden throughout a country, reflecting the overall
impact of national policies, healthcare infrastructure, and socioeconomic conditions. Conversely, regional
prevalence rates provide a more granular picture, highlighting specific provinces, states, or districts where malaria
transmission is more intense. National data can reveal overarching trends and guide the allocation of resources,
but regional data are crucial for identifying malaria hotspots and tailoring interventions to local contexts. In urban
areas, better healthcare infrastructure and access to preventive measures such as insecticide-treated nets (I'TNs)
and intermittent preventive treatment in pregnancy (IPTp) often result in lower malaria prevalence. However,
urbanisation can also create localised outbreaks due to the proliferation of mosquito breeding sites. In contrast,
rural areas typically face higher malaria prevalence rates due to limited healthcare access, poor living conditions,
and proximity to mosquito breeding sites, exacerbated by lower levels of education and awareness about malaria
prevention [27]. Age-specific prevalence rates further refine our understanding by distinguishing between young
pregnant women (15—24 years), middle-aged pregnant women (25—34 years), and older pregnant women (35+
years). Each age group experiences different risks and challenges related to malaria, necessitating targeted
interventions. This review explores the prevalence rates of malaria among pregnant women in East Africa,
examining national and regional variations, urban versus rural disparities, and age-specific trends. By analysing
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these aspects, we aim to provide a comprehensive overview that informs more effective malaria control strategies
and improves outcomes for pregnant women across the region.

Geographic Distribution
Malaria is a global health concern, with high-risk areas and hotspots being key. High-risk areas have a high
incidence of malaria among pregnant women, influenced by factors such as climate, housing, healthcare access, and
socioeconomic status [37]. Hotspots are specific areas within these areas where malaria transmission is particularly
intense, identified through clustering of cases. Stable transmission zones, in which malaria transmission occurs
year-round, are characterized by high levels of endemicity and low levels of immunity, putting pregnant women at
risk. On the other hand, unstable transmission zones experience sporadic or seasonal transmission with little or no
immunity, making outbreaks more severe. Geographic Information Systems (GIS) are powerful tools for mapping
malaria prevalence, allowing for the integration of various data sources to create detailed maps of risk areas. GIS
facilitates spatial analysis, highlighting areas with high transmission and pinpointing hotspots. GIS maps also aid
in designing targeted interventions, such as I'TN distribution, indoor residual spraying, and community health
education programs. Monitoring and evaluating malaria control programmes is also critical. Advanced GIS
applications can incorporate predictive modeling to forecast outbreaks based on environmental and climatic
conditions, reducing the risk of malaria transmission, especially among vulnerable populations like pregnant
women [47].
Seasonal Variations
Seasonal variations, including rainy and dry seasons, significantly influence malaria transmission. Rainy seasons
increase malaria transmission due to the proliferation of mosquito breeding sites, leading to higher rates of
malaria. During this period, pregnant women are especially vulnerable, as increased mosquito bites increase their
risk of contracting the disease [57]. Dry seasons decrease mosquito breeding sites, resulting in lower malaria
transmission rates. However, malaria can persist in areas with permanent water bodies or human-made water
storage. This decline in transmission may lead to a false sense of security, causing a relaxation in preventive
measures. Monthly and seasonal trends in malaria cases are predictable, with cases typically rising one to two
months after the onset of rain. Understanding these trends allows for anticipating high transmission periods and
implementing seasonal malaria chemoprevention or other timely interventions. Seasonal trends also emphasise the
importance of continuous malaria control efforts to prevent resurgences. Climate patterns also play a significant
role in malaria transmission. Warmer temperatures accelerate mosquito development and shorten the parasite's
incubation period, whereas colder temperatures inhibit mosquito activity and reduce transmission [67]. High
humidity levels, often associated with rainy seasons, enhance mosquito survival and longevity, while low humidity
in dry seasons can lead to higher mosquito mortality and decreased transmission. Understanding these patterns is
crucial for designing effective malaria control strategies.
Risk Factors for Malaria in Pregnant Women
Various factors, including socioeconomic determinants, education, occupation, environmental factors, and
biological factors, influence malaria in pregnant women. Low-income pregnant women are at a higher risk due to
limited financial resources, which can restrict access to preventive measures and quality healthcare [77. Education
plays a crucial role in malaria prevention, as pregnant women with higher levels are more aware of prevention
methods and adopt protective measures. Occupations that expose pregnant women to mosquito bites, such as
farming or outdoor labour, also increase their risk. Poor housing conditions, such as a lack of window screens,
doors, or intact walls, can also contribute to higher malaria risk. Biological factors also play a role in malaria
susceptibility. Younger women, especially adolescents, may have a higher risk due to biological and social factors.
Parity, or the number of times a woman has been pregnant, affects malaria risk. Primigravidae (first-time pregnant
women) are at higher risk compared to multigravidae (women who have been pregnant multiple times). HIV
status also increases the risk of malaria due to compromised immune systems [87]. Understanding these risk
factors is crucial for developing targeted interventions to protect pregnant women from malaria. Addressing
socioeconomic determinants, improving environmental conditions, and considering biological factors can help
reduce malaria incidence and associated complications among this vulnerable population.
Vector Characteristics and Behaviour

Various factors, including socioeconomic determinants, education, occupation, environmental factors, and
biological factors, influence malaria in pregnant women. Low-income pregnant women are at a higher risk due to
limited financial resources, which can restrict access to preventive measures and quality healthcare [97. Education
plays a crucial role in malaria prevention, as pregnant women with higher levels are more aware of prevention
methods and adopt protective measures. Occupations that expose pregnant women to mosquito bites, such as
farming or outdoor labour, also increase their risk. Poor housing conditions, such as a lack of window screens,
doors, or intact walls, can also contribute to higher malaria risk. Biological factors also play a role in malaria
susceptibility. Younger women, especially adolescents, may have a higher risk due to biological and social factors.
Parity, or the number of times a woman has been pregnant, affects malaria risk. Primigravidae (first-time pregnant
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women) are at higher risk compared to multigravidae (women who have been pregnant multiple times). HIV
status also increases the risk of malaria due to compromised immune systems [107]. Understanding these risk
factors is crucial for developing targeted interventions to protect pregnant women from malaria. Addressing
socioeconomic determinants, improving environmental conditions, and considering biological factors can help
reduce malaria incidence and associated complications among this vulnerable population.
Clinical Presentation of Malaria in Pregnant Women
Malaria in pregnant women often presents with common symptoms such as fever, chills, headache, muscle aches,
malaise, nausea, vomiting, and diarrhea. Anaemia, jaundice, and severe symptoms can be mistaken for other
conditions, making prompt diagnosis crucial. Pregnant women, particularly those in their first and second
pregnancies, are more susceptible to malaria due to immunological changes during pregnancy [117]. They often
have higher parasite densities due to the unique environment of the placenta. Asymptomatic infections,
particularly multigravidae, can still cause significant adverse effects on pregnancy outcomes. Placental malaria is a
key difference in clinical manifestation, as malaria parasites accumulate in the placenta, leading to inflammation
and impaired nutrient and oxygen transfer to the fetus. Maternal complications associated with malaria in
pregnancy include severe anaemia, acute respiratory distress syndrome (ARDS), hypoglycemia, cerebral malaria,
low birth weight (LBW), preterm delivery, stillbirth, and congenital malaria. These complications can lead to
maternal morbidity and mortality, an increased risk of neonatal morbidity and mortality, and complications for the
newborn [127. Early diagnosis and prompt treatment are critical to managing malaria in pregnancy and
minimising adverse outcomes for both the mother and the fetus. Understanding the clinical presentation of malaria
in pregnant women is essential for healthcare providers to provide effective care and prevent life-threatening
complications.
Diagnostic Methods and Difficulties
Diagnostic methods for malaria include microscopy, rapid diagnostic tests (RDTs), and polymerase chain reaction
(PCR). Microscopy is a method that uses blood smears to detect and identify malaria parasites, but it requires
skilled technicians and proper equipment [13-167]. Rapid diagnostic tests (RDTs) are simple, quick, and
straightforward to use, but they can be time-consuming and require specialised equipment. PCR is highly sensitive
and can detect low levels of parasitemia and mixed infections, but it requires specialised equipment and trained
personnel [18-207. The sequestration of parasites in the placenta can compromise the accuracy of these tests in
pregnant women, resulting in lower peripheral parasitemia levels and false-negative results. Placental malaria
occurs when parasites sequester in the placenta [21-227. PCR is highly sensitive and can detect low-level and
mixed infections, making it a reliable tool for diagnosing malaria in pregnant women. However, its higher cost and
requirement for specialised equipment limit its use in many settings where malaria is endemic. It can be hard to
diagnose asymptomatic and submicroscopic infections because they usually have low parasitemia levels that are
hard to see with regular microscopy and some RDTs [147. More sensitive methods like PCR can detect
submicroscopic infections, but the cost, infrastructure, and technical expertise requirements limit their
implementation. Placental malaria, where parasites sequester in the placenta, can lead to negative results in
standard blood tests. Placental histopathology and PCR are more accurate for diagnosing placental malaria, but
they are not always available in low-resource settings [21-227. A multifaceted approach is required to address
these challenges, which includes improving the availability and use of highly sensitive diagnostic methods,
training healthcare workers, and integrating multiple diagnostic tools. Regular monitoring and evaluation of these
tools' performance are essential for effective malaria control and prevention during pregnancy.
Malaria in the First, Second, and Third Trimesters

Malaria during the first, second, and third trimesters of pregnancy can have significant impacts on both the
mother and fetus. The first trimester is particularly dangerous due to the potential for miscarriage and congenital
abnormalities, with an increased mortality risk for both the mother and fetus. In the second trimester, malaria can
lead to complications such as maternal anaemia, which affects the mother's health and foetal growth [157.
Placental malaria, where parasites accumulate in the placenta, can impair nutrient and oxygen transfer to the
foetus, causing intrauterine growth restriction (IUGR) and low birth weight. The third trimester is associated
with preterm labour and delivery, increasing the risk of neonatal morbidity and mortality. Placental malaria
remains a concern, resulting in low birth weight and stillbirth [16-187. The severity of malaria can also
compromise maternal health, leading to complications during delivery. Management strategies for each trimester
include early and accurate diagnosis, prevention measures like insecticide-treated nets (ITNs), and continuous
antenatal care visits. We use ACT's for uncomplicated malaria in the second trimester and recommend IPTp with
sulfadoxine-pyrimethamine (SP) in the third trimester. General management principles include health education,
vector control, monitoring and evaluation, and integration with other maternal health services. By understanding
the impacts, risks, and appropriate management strategies for malaria at different stages of pregnancy, healthcare
providers can better protect pregnant women and their unborn children, reducing the burden of malaria and
improving pregnancy outcomes in East Africa [167].
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Coinfection with Other Diseases
Malaria-HIV coinfection in pregnant women is a significant issue, with rates varying by region and influenced by
factors such as local malaria and HIV prevalence rates, healthcare access, and preventive measures. Pregnant
women with HIV are at higher risk of contracting malaria due to their immunocompromised status, while those
with malaria may be more susceptible to acquiring HIV or experiencing faster disease progression [17]. The
impact of coinfections on maternal and foetal health is significant. HIV-positive pregnant women may experience
more severe malaria symptoms due to their weakened immune system, leading to more frequent and severe
episodes of malaria, an increased risk of complications like anaemia, and higher rates of severe malaria. HIV's
compromised immune function makes it difficult for the body to control malaria infections, increasing its
susceptibility to other opportunistic infections. Adverse drug interactions between antimalarial and antiretroviral
medications is carefully managed to avoid drug interactions and ensure effective treatment. The increased risk of
adverse pregnancy outcomes, such as low birth weight, preterm birth, and stillbirth, affects maternal health. The
presence of both infections can increase the overall risk of transmission of HIV during pregnancy, labour, or
breastfeeding [87. To manage coinfections during pregnancy, comprehensive testing, monitoring, and follow-up
are crucial. Treatment for malaria involves antimalarials, while HIV treatment includes antiretroviral therapy
(ART) to manage HIV infection and reduce the risk of transmission to the fetus. Coordination between malaria
and HIV treatments is essential to avoid adverse drug interactions. Preventive measures include intermittent
preventive treatment (IPTp), insecticide-treated nets (ITNs), integrated care, patient education, and community
support. By addressing the challenges of malaria-HIV coinfection, healthcare providers can improve outcomes for
pregnant women and their babies, reducing the burden of both diseases and enhancing overall maternal and foetal
health [107.
CONCLUSION
Various factors, including national and regional factors, urban versus rural disparities, and age-specific
vulnerabilities, influence malaria prevalence among pregnant women in East Africa. We need a comprehensive
approach to malaria control that takes into account geographic, seasonal, and demographic factors. National data
provides a comprehensive view of the malaria burden, but regional data is crucial for identifying hotspots and
tailoring interventions to local conditions. Seasonal variations, such as rainy seasons, exacerbate malaria
transmission, necessitating timely interventions like seasonal malaria chemoprevention. Socioeconomic and
environmental risk factors, such as poverty, education, and housing conditions, also contribute to malaria
susceptibility. Biological factors and coinfections, particularly with HIV, complicate malaria management,
necessitating integrated care approaches and careful drug interaction management. Diagnostic challenges, such as
the limitations of conventional methods and the need for more sensitive tools, necessitate the improvement of
diagnostic infrastructure and training. In conclusion, effective malaria control among pregnant women in East
Africa requires a comprehensive strategy that considers geographic and seasonal variations, addresses
socioeconomic and environmental risk factors, and integrates robust diagnostic and treatment approaches.
Continued research, improved healthcare infrastructure, and targeted interventions are essential to reducing the
burden of malaria and improving maternal and foetal health outcomes in the region. By addressing these
challenges, stakeholders can make significant strides in combating malaria and enhancing the well-being of
pregnant women across East Africa.
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