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ABSTRACT

Malaria remains a major public health challenge in sub-Saharan Africa, with West and East Africa carrying a
significant burden. This comparative study evaluates trends in malaria prevalence and incidence rates from 2000
to 2024, analyzing regional differences shaped by factors such as climate, socioeconomic conditions, healthcare
access, and public health interventions. The study identifies progress in both regions due to the widespread
adoption of insecticide-treated nets (I'TNs), indoor residual spraying (IRS), and artemisinin-based combination
therapies (ACTs). However, West Africa faces higher malaria rates, largely influenced by limited healthcare access,
insecticide resistance, and socioeconomic disparities. East Africa, particularly in urban areas, has seen more
significant reductions in malaria prevalence. Despite advances, challenges like insecticide and antimalarial drug
resistance, healthcare accessibility in rural areas, and the need for innovative interventions persist. The study
underscores the importance of integrated resistance management, research on new treatments, healthcare system
strengthening, and public-private partnerships to sustain progress and move towards malaria elimination in both
regions.
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INTRODUCTION
Malaria is a life-threatening disease caused by protozoan parasites of the Plasmodium species, with Plasmodium
falciparum being the most prevalent and lethal in sub-Saharan Africa. The disease is transmitted through the bites
of infected female Anopheles mosquitoes, which serve as the primary vectors. Africa bears the brunt of this burden,
accounting for 95% of malaria cases and deaths worldwide [17. The epidemiological landscape of malaria in West
and East Africa exhibits notable differences due to various influencing factors. Geographical and environmental
factors, such as climate, urbanization, socioeconomic conditions, poverty, and education and awareness, contribute
to the unique epidemiological patterns observed in these regions. Tropical and subtropical climates create optimal
conditions for mosquito breeding and transmission, with areas with warm temperatures and consistent rainfall
having higher malaria prevalence [27]. Rapid urbanization in certain regions has altered local ecosystems,
impacting vector habitats, potentially leading to higher malaria transmission rates. Socioeconomic conditions
significantly influence malaria morbidity and mortality, with populations in impoverished areas often lacking
access to quality healthcare, including preventive measures such as insecticide-treated nets (ITNs) and
antimalarial medications [37]. Education and awareness levels also vary between West and East Africa, with
communities with higher levels of health literacy engaging more effectively in malaria prevention strategies.
Vector control measures, such as insecticide-treated nets (I'TNs) and indoor residual spraying (IRS), have been
successful in controlling malaria transmission in specific geographic areas [4]. However, emerging challenges
such as insecticide resistance in mosquito populations have emerged, necessitating continuous monitoring and
adaptation of control strategies. Understanding malaria trends is crucial for effective public health planning and
response. Accurate data on malaria trends allows health authorities to allocate resources effectively, monitor
progress, and inform policy [57]. Addressing the multifaceted challenges posed by malaria requires sustained

This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.

Page6 8


https://doi.org/10.59298/RIJBAS/2024/436872
kiu.ac.ug

https://rijournals.com/biological-and-applied-science/
commitment and collaboration among governments, healthcare providers, and communities. This review aims to
evaluate trends in malaria prevalence and incidence rates across West and East Africa from 2000 to 2024 using a
systematic approach. The WHO provides extensive data on malaria, including annual reports on incidence,
prevalence, mortality rates, and control interventions [67]. National health ministries in both West and East Africa
supply localized data regarding malaria cases, healthcare interventions, and outcomes. This information provides
insight into how national policies and health systems are addressing malaria, reflecting variations in resource
allocation and healthcare access. A thorough review of peer-reviewed studies enhances the evidence base of the
study, offering valuable insights into malaria transmission dynamics, intervention effectiveness, and public health
strategies employed in specific regions or countries. Utilizing peer-reviewed studies also allows for the inclusion of
nuanced perspectives and findings that may not be captured in governmental reports [7]. The review process
involves identifying relevant studies published from 2000 to 2024, screening and selecting them based on
predefined inclusion and exclusion criteria, and extracting key data points, including prevalence and incidence
rates, intervention strategies, and demographic factors [87. The core of the review involves a comparative analysis
to identify similarities and differences between West and East Africa. Demographics, such as age distribution,
population density, and urbanization, are analyzed to understand their impact on malaria transmission dynamics
and healthcare access. Intervention strategies, such as the distribution and usage of insecticide-treated nets
(ITNs), indoor residual spraying (IRS), and rapid diagnostic tests (RDTs), are examined to evaluate their
effectiveness in reducing malaria prevalence and incidence rates [97. Socioeconomic conditions, such as income
levels, education, and access to healthcare, are assessed to understand their impact on malaria trends. Economic
disparities between countries in West and East Africa can significantly influence health outcomes and the
effectiveness of malaria interventions. The findings from the systematic review and comparative analysis are
synthesized to provide a comprehensive overview of trends in malaria prevalence and incidence rates from 2000 to
2024. Key trends include fluctuations in case numbers in response to intervention strategies or emerging
resistance patterns in malaria vectors [107]. Regional differences and similarities are elucidated, providing a
nuanced understanding of how regional contexts influence malaria epidemiology.

Trends in Malaria Prevalence and Incidence Rates
Malaria prevalence and incidence rates have shown significant trends in West Africa over the past two decades,
primarily driven by intensified control efforts. Key factors contributing to these trends include the widespread
distribution of insecticide-treated nets (ITNs), indoor residual spraying (IRS) in high-transmission areas, and the
introduction and scaling-up of artemisinin-based combination therapies (ACTs). However, regional disparities
remain pronounced, with countries like Nigeria experiencing high malaria incidence rates due to challenges such
as healthcare access, resistance issues, and the emergence of resistance to both insecticides used in vector control
and antimalarial drugs [117. In East Africa, malaria prevalence has also shown a decline, influenced by
comprehensive investments in malaria control and enhanced surveillance systems. Countries like Uganda and
Kenya have invested heavily in malaria control programs, including I'TN distribution, IRS, and effective case
management through the use of ACTs. These efforts have led to substantial decreases in malaria cases,
particularly in urban areas where healthcare access is more robust. However, rural regions in East Africa face
persistent challenges, including limited healthcare access and surveillance gaps. Many rural communities continue
to grapple with inadequate healthcare infrastructure, hampering timely diagnosis and treatment of malaria cases.
A comparative analysis reveals significant differences in malaria prevalence rates between West and East Africa.
West Africa exhibits higher overall prevalence rates, with Nigeria contributing a substantial proportion of the
continent's malaria burden [127. On the other hand, East African countries like Kenya, Uganda, and Tanzania
have made notable strides in reducing malaria prevalence through targeted interventions, employing innovative
strategies such as community health worker programs and integrated vector management. Incidence rates show
variability in trends between the two regions, with Kenya reporting a steady decrease in malaria incidence due to
robust health policies, effective vector control, and community engagement. Nigeria's incidence rates have
fluctuated, with some years experiencing increases despite ongoing control efforts. Addressing the unique barriers
faced by countries within each region is crucial for achieving sustained reductions in malaria morbidity and
mortality, ultimately contributing to the global goal of malaria elimination [137.

Factors Influencing Trends

The trends in malaria prevalence and incidence rates in West and East Africa are shaped by a complex interplay of
various factors. Understanding these influences is crucial for designing effective public health interventions and
responses to malaria. Below are key factors that have significantly impacted malaria trends in these regions.
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Public Health Interventions: The use of insecticide-treated nets (ITNs) and indoor residual spraying (IRS) has
been a significant strategy in malaria prevention. I'TNs protect individuals from mosquito bites and reduce
transmission within communities. Government and NGO-led initiatives have increased I'TN coverage, leading to
significant malaria case declines. IRS targets mosquitoes that rest indoors after feeding, reducing transmission in
high-risk areas. Combining IRS with I'TNs has further reduced incidence rates [147. Access to Artemisinin-Based
Combination Therapies (ACTs) has revolutionized malaria treatment, improving patient outcomes and reducing
morbidity and mortality associated with the parasite.
Climate and Environmental Factors: Climate change has significant impacts on malaria transmission.
Temperature variability, which affects the life cycle of the Anopheles mosquito, can increase breeding rates and
shorten the incubation period, while extreme temperatures may limit mosquito survival [157]. Changes in rainfall
patterns also affect malaria transmission dynamics, with increased rainfall creating more breeding sites and higher
transmission rates. Seasonal variations in rainfall, particularly in the West African Sahel region, often correlate
with seasonal malaria outbreaks. Environmental degradation, such as deforestation, urbanization, and land use
changes, can also influence malaria trends by creating favorable conditions for mosquito breeding and altering
natural ecosystems. Urban areas may experience increased malaria transmission if proper waste management and
water drainage systems are lacking.

Socioeconomic Conditions
Socioeconomic conditions significantly impact healthcare access, with high poverty levels limiting access to
preventive measures like I'TNs and prompt treatment with ACTs. Education plays a crucial role in health-seeking
behavior and awareness of malaria prevention strategies. Communities with lower education levels may have less
knowledge about malaria transmission and preventive measures, leading to higher infection rates [167.
Conversely, areas with higher education levels demonstrate better engagement with public health initiatives and
adherence to recommended prevention strategies. Economic stability can also affect public health funding and the
sustainability of malaria control programs. Countries with stronger economies are better positioned to invest in
healthcare infrastructure, training healthcare workers, and implementing comprehensive malaria control
strategies.

Challenges and Future Directions

Despite notable progress in reducing malaria prevalence and incidence rates in West and East Africa, several
challenges persist that threaten the effectiveness of control efforts. Addressing these challenges is crucial for
sustaining progress and achieving long-term malaria elimination goals. Below are key challenges and potential
future directions for malaria control in these regions.
Insecticide Resistance: Resistance to insecticides, particularly pyrethroids used in I'TNs and IRS, is a growing
concern. Studies have shown increased resistance among Anopheles mosquito populations in various parts of West
and East Africa, which undermines the effectiveness of these critical vector control strategies [17]. As resistance
spreads, malaria transmission may rebound in previously controlled areas.
Antimalarial Drug Resistance: Similarly, resistance to antimalarial drugs, especially artemisinin-based
combination therapies (ACTs), poses a significant threat to treatment efficacy. The emergence of resistant malaria
strains complicates treatment protocols and increases the risk of treatment failures. Continuous surveillance of
drug efficacy and resistance patterns is essential to inform treatment guidelines and ensure the effectiveness of
malaria therapies.

FUTURE DIRECTIONS
Integrated Resistance Management: To address resistance, integrated vector management strategies that
combine multiple control measures, including rotating insecticides, incorporating biological control agents, and
enhancing community participation in vector control, should be prioritized [117]. Additionally, fostering
collaboration between national health programs and research institutions will facilitate timely identification and
response to resistance issues.
Research on New Insecticides and Drugs: Investment in research and development of new insecticides and
antimalarial drugs is essential. Exploring alternative treatment options, such as non-arbitrary-based therapies and
novel delivery methods, will be crucial in combating resistance and maintaining effective control measures.
Healthcare Accessibility: Access to healthcare services, including malaria prevention and treatment, is a
significant challenge in rural areas of West and East Africa due to geographical barriers, limited transportation,
and inadequate health infrastructure [47]. Disturbances in diagnosis and treatment can be attributed to distant,
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poorly equipped, or lack of trained personnel. Cultural beliefs and social stigmas also impede healthcare access,
with misconceptions about transmission and treatment and gender dynamics affecting women's access.
Future Directions
Innovative Delivery Models: Innovative healthcare delivery models, such as community health worker
programs, mobile health clinics, and telemedicine, can enhance access to malaria services in rural areas. Training
and empowering community health workers to provide education, prevention, and treatment services can bridge
the gap in healthcare access.
Strengthening Health Systems: Investment in health infrastructure, including training healthcare personnel and
improving supply chains for essential medicines and diagnostics, will enhance the capacity of rural health facilities
to respond effectively to malaria cases.
Ongoing Research Needs: Continuous research is critical for understanding the dynamics of malaria
transmission and identifying effective interventions tailored to the unique challenges of each region. This includes
exploring new vaccines, diagnostic tools, and treatment regimens to address the evolving malaria landscape.
Innovative Approaches: Research into innovative approaches, such as gene drive technology to reduce mosquito
populations, or the use of novel biological control agents, holds promise for enhancing malaria control efforts.
Additionally, investigating the social determinants of health, community engagement strategies, and behavior
change interventions will improve program eftectiveness and acceptance.
Public-Private Partnerships: Fostering collaboration between government agencies, private sector entities, and
research institutions can stimulate innovation and resource mobilization for malaria control efforts. Public-private
partnerships can facilitate the development and deployment of new technologies and interventions that address
local challenges.
Integrated Surveillance Systems: Developing robust surveillance systems that integrate epidemiological,
entomological, and environmental data will enable better monitoring of malaria trends, resistance patterns, and
the effectiveness of interventions. This information will guide timely responses and adjustments to control
strategies.
CONCLUSION
This comparative study of malaria prevalence and incidence rates in West and East Africa from 2000 to 2024
highlights both regions' substantial progress in malaria control, driven by the adoption of insecticide-treated nets
(ITNs), indoor residual spraying (IRS), and artemisinin-based combination therapies (ACTs). However, the study
also reveals significant regional differences, with West Africa facing higher malaria burdens due to factors such as
healthcare access, insecticide resistance, and socioeconomic disparities, while East Africa has achieved more
notable reductions, particularly in urban areas. Despite these gains, challenges such as emerging resistance to
insecticides and antimalarial drugs, limited healthcare access in rural areas, and the need for ongoing research and
innovation remain. To sustain progress and move closer to malaria elimination, future efforts must focus on
integrated resistance management, the development of new insecticides and treatments, and innovative healthcare
delivery models that improve access in underserved regions. Strengthening health systems, fostering public-
private partnerships, and enhancing surveillance mechanisms will also be crucial to address these challenges.
Continued commitment from governments, research institutions, and communities is essential to sustaining the
downward trend in malaria cases and achieving long-term malaria control and elimination goals in both West and
East Africa.
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