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ABSTRACT

Malaria continues to be a pressing public health issue, particularly in low-income regions where socio-economic
disparities amplify the risk of infection. This review investigates the socio-economic determinants influencing
malaria transmission, with a focus on poverty, housing conditions, and healthcare accessibility in high-incidence
areas. It explores how these factors collectively exacerbate malaria risk and contribute to sustained disease
transmission. By examining the ways poverty restricts access to preventive resources, inadequate housing
increases exposure, and limited healthcare infrastructure hinders timely treatment, this review highlights the need
for integrated policy approaches. We recommend multi-faceted interventions that target the socio-economic roots
of malaria, including economic stability initiatives, housing improvements, and expanded healthcare access, to
foster equitable malaria control and support broader socio-economic development in malaria-prone communities.
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INTRODUCTION
Malaria remains a significant global health burden, particularly affecting low-income countries with tropical
climates. Although remarkable strides have been made in reducing malaria incidence worldwide, this infectious
disease continues to impact vulnerable populations in specific regions, particularly sub-Saharan Africa, where the
disease's social, economic, and environmental determinants are prevalent [17]. Understanding the intricate
linkages between socio-economic factors and malaria risk is essential for designing holistic, impactful public health
strategies [27]. "Socio-Economic Determinants and Malaria Risk: Assessing the Impact of Poverty, Housing
Conditions, and Healthcare Accessibility in High-Incidence Regions" is a topic that examines the socio-economic
dimensions that contribute to malaria vulnerability, offering insights into how targeted interventions can address
the root causes that perpetuate malaria risks among disadvantaged communities [87]. Malaria is inherently
influenced by social and environmental determinants that either exacerbate or mitigate transmission risks [47]. Of
these, poverty, inadequate housing, and limited access to healthcare facilities are primary factors that leave some
communities disproportionately affected. Poverty is a fundamental determinant that affects an individual's access
to healthcare, ability to afford preventive measures, and capacity to maintain safe living conditions [57]. In malaria-
endemic regions, impoverished communities often lack access to malaria-preventive resources, such as insecticide-
treated bed nets, effective mosquito repellents, and indoor residual spraying. Financial constraints also limit access
to healthcare, delaying treatment and increasing the likelihood of severe malaria cases, which further impacts
productivity and perpetuates cycles of poverty. These dynamics create a vicious cycle where poverty not only
increases malaria risk but also exacerbates the economic challenges that hinder communities from escaping
poverty [67]. Housing conditions significantly shape malaria exposure, as poorly constructed homes with
insufficient protection against mosquitoes expose occupants to higher transmission risks [7]. In many high-
incidence regions, low-income families reside in substandard housing with open eaves, windows without screens,
and poor drainage systems that create breeding grounds for mosquitoes. Traditional homes made from mud or
thatched materials provide minimal barriers against mosquitoes, and the close proximity of livestock or stagnant
water bodies near households further compounds malaria transmission risks [87. Poor housing conditions
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underscore the environmental dimension of malaria vulnerability, linking socio-economic status with physical
exposures that increase infection risk.
Access to healthcare services is another critical determinant. Many high-incidence malaria regions have limited
healthcare infrastructure, with insufficient healthcare personnel, inadequate supplies of antimalarial drugs, and
challenges in rapid diagnostic testing [97]. People in remote or under-resourced areas often face logistical and
financial barriers that delay access to treatment, which can exacerbate the spread of malaria. Socio-economic
disparities in healthcare accessibility mean that wealthier individuals or those in urban centers may receive prompt
treatment, while low-income rural residents are more vulnerable to severe malaria outcomes due to delayed or
inadequate care [10]. Limited healthcare access not only elevates malaria mortality rates but also perpetuates
transmission, as untreated individuals become carriers for mosquitoes to transmit the parasite to others. This
study investigates the impact of poverty, housing conditions, and healthcare access on malaria risk. It aims to
understand how these factors contribute to higher malaria risks and identify potential intervention points. The
study also examines the correlation between socio-economic disparities and malaria prevalence across high-
incidence areas, examining variations in wealth, employment, housing quality, and healthcare access. It also
identifies regional variations in socio-economic factors contributing to differing malaria burdens. The study
emphasizes the need for multi-faceted policy responses, including poverty alleviation, improved housing
infrastructure, and increased healthcare access in high-incidence regions. This can guide policy-makers in
designing integrated strategies that address these underlying determinants, fostering sustainable malaria control
efforts and contributing to broader social and economic development in malaria-prone communities. Targeted
interventions are also emphasized, emphasizing the need for adaptive malaria control strategies tailored to the
specific socio-economic and environmental contexts of different regions. The research advocates for equitable
health interventions that bridge healthcare access gaps, improve living standards, and empower communities with
resources to mitigate malaria risks. This approach aligns with sustainable development goals and contributes to
reducing health disparities and enhancing resilience among marginalized populations in high-incidence malaria
regions.

Overview of Malaria and Its Socio-Economic Burden
Malaria is a significant public health challenge, affecting millions of people annually. In 2021, there were 247
million malaria cases and 619,000 deaths, with the highest burden seen in low-income countries with tropical and
subtropical climates [117]. The WHO African Region bears around 95% of global malaria cases and 96% of malaria
deaths [117. Children under five and pregnant women are especially vulnerable to malaria infections, contributing
to high mortality rates in these groups. Regions most impacted by malaria include Sub-Saharan Africa, Southeast
Asia, and South America, particularly the Amazon basin. Malaria has severe socio-economic implications, affecting
individuals and communities in endemic regions. It can lead to economic losses, increased healthcare expenses, and
long-term impacts on socio-economic development. Biological and environmental drivers of malaria transmission
include the Anopheles mosquito, which transmits the Plasmodium parasites, and the parasite life cycle, which
involves both human and mosquito hosts. Climate, water sources, and human activity also play a role in malaria
transmission [127]. Warm temperatures and humidity are ideal for mosquito breeding and parasite development,
while stagnant water bodies provide breeding sites for mosquitoes, especially in rural and tropical areas.

Poverty as a Determinant of Malaria Risk

Poverty significantly contributes to malaria vulnerability by limiting access to preventive measures and
treatments, as well as the risk of exposure to malaria vectors [187]. Economic constraints often make it difficult for
low-income communities to afford essential tools like insecticide-treated bed nets, which are crucial for malaria
prevention. Additionally, the costs associated with ongoing maintenance can make it difficult for economically
disadvantaged households to sustain their use. People living in poverty often engage in outdoor or agricultural
occupations that expose them to malaria vectors, especially in high-transmission areas. They also lack adequate
sanitation, leading to stagnant water around homes that serve as breeding sites for Anopheles mosquitoes. Limited
access to clean water and waste disposal further exacerbates the situation, creating environments that encourage
mosquito breeding close to living spaces. Examples from high-incidence malaria regions, such as sub-Saharan
Africa and parts of Southeast Asia, consistently show a positive correlation between poverty and increased malaria
prevalence. These regions are less likely to afford or access preventive tools, and many live in conditions that
attract mosquitoes, such as proximity to water bodies or poorly constructed homes. [147] Poverty exacerbates
malaria risk through multiple socio-economic pathways. Limited education within impoverished communities
often means that individuals are unaware of preventive practices, and poor community health infrastructure
restricts access to essential health services. Communities with low economic resources often lack robust public
health initiatives, further contributing to the cycle of poverty and high malaria vulnerability. Addressing poverty
as a structural issue could significantly reduce malaria risk by improving access to preventive measures, enhancing
education, and strengthening community health infrastructure.
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Housing Conditions and Malaria Risk
Malaria risk is strongly linked to housing conditions, as the structural quality of homes can either reduce or
increase exposure to mosquitoes, the primary vectors of malaria. Addressing this factor has become a key focus
area for public health interventions, especially in regions with high malaria prevalence [157]. Key structural
features that influence malaria risk include open windows, lack of proper screening on doors and windows, and
often earth floors. Poor housing quality, characterized by open eaves, unsealed roofs, and lack of window screens,
significantly increases the chances of mosquito entry, raising the likelihood of malaria transmission, particularly
during night hours when mosquitoes are most active. Various studies underscore the importance of improved
housing in controlling malaria transmission. Research shows that households with screened doors and windows,
sealed roofs, and other barriers to mosquito entry experience a reduction in malaria infection rates. Community-
based programs aimed at upgrading housing in malaria-endemic areas have provided tangible evidence of the
benefits of improved housing, with malaria incidence declining as a result of reduced mosquito exposure [167].
Recognizing the connection between housing and malaria risk can inform and shape effective malaria control
policies. Governments and public health organizations can consider policies and incentives that encourage housing
improvements, particularly in malaria-endemic regions. Integrated housing and malaria control programs can
demonstrate the effectiveness of a multi-faceted strategy, where housing quality improvements reinforce other
malaria control efforts, creating safer environments and reducing the malaria burden.
Healthcare Accessibility and Malaria Control
Healthcare accessibility is crucial in malaria prevention and treatment, as it allows for timely diagnosis, treatment,
and distribution of preventive tools. In low-income, rural, and remote regions, barriers to healthcare access include
long distances to clinics, high out-of-pocket costs, and limited availability of healthcare professionals [17]. Health
systems often lack the infrastructure to support widespread malaria prevention and treatment, and remote areas
may suffer from inadequate transportation. Health information is often limited, affecting community awareness
about prevention and treatment, which increases malaria incidence. Healthcare infrastructure gaps, including
insufficient clinics, healthcare staft shortages, and inadequate supply chains, hinder access to malaria prevention
and treatment in many regions. Rural clinics may be sparsely located and under-resourced, with minimal
diagnostic equipment, limited medical supplies, and intermittent delivery of essential antimalarial drugs. These
challenges are especially common in sub-Saharan Africa, where malaria is most prevalent. Limited healthcare
accessibility is directly linked to poor malaria outcomes, leading to delayed or missed diagnoses, contributing to
more severe disease progression. Regions with constrained healthcare access tend to experience higher rates of
severe malaria cases and mortality. Disparities in access to preventive services, such as I'TNs and antimalarial
medications, often correlate with higher rates of malaria transmission and reinfection. Community health worker
(CHW) programs, mobile clinics, and integrated healthcare approaches that tackle both treatment and prevention,
particularly in underserved communities, have demonstrated success in improving malaria outcomes [87.
Programs that combine malaria case management with distribution of I'TNs and IRS have significantly lowered
transmission rates, while Nigeria's integrated health intervention focuses on maternal and child health alongside
malaria prevention.
Interaction Between Socio-Economic Determinants and Malaria Risk
The interconnectedness of poverty, housing, and healthcare in malaria risk is a complex "vicious cycle" that
exacerbates vulnerability. Poverty-stricken individuals often reside in areas with substandard housing, limited
sanitation, and lack of effective mosquito control measures. Poor housing conditions provide easy entry points for
mosquitoes, increasing residents' exposure to malaria vectors. Limited access to healthcare further complicates the
cycle, restricting access to prompt diagnosis and treatment, leading to prolonged illness, severe health
complications, and higher transmission risks. Social inequalities further entrench these malaria risks across socio-
economic groups [6]. Wealthier individuals are generally more able to afford adequate housing, mosquito
protection, and healthcare, insulating them from the risks faced by poorer communities. Consequently, socio-
economic status becomes a predictor of malaria exposure, with lower-income groups disproportionately aftected.
The higher prevalence of malaria among poorer populations perpetuates health disparities, with malaria-related
illnesses leading to lost workdays, reduced income, and ongoing poverty. Addressing these interconnected
determinants requires comprehensive policies that tackle housing improvement, poverty reduction, and healthcare
access to break this cycle of risk and improve overall malaria outcomes. Modeling socio-economic determinants in
malaria risk assessment provides valuable insights into malaria risk distribution, allowing for targeted
intervention in high-risk populations. Statistical models, such as logistic regression and machine learning
algorithms, use data on household income, housing characteristics, and proximity to healthcare facilities to
generate risk profiles for different communities. These models often highlight the interplay between socio-
economic status and malaria risk, guiding policy priorities and enabling policymakers to prioritize interventions
for vulnerable populations. Comparative studies from regions with high malaria incidence reveal how socio-
economic disparities shape malaria outcomes across diverse contexts.
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CONCLUSION
In high-incidence malaria regions, the interplay of poverty, inadequate housing, and limited healthcare access
significantly heightens malaria risk, perpetuating cycles of disease and socioeconomic disparity. Poverty restricts
access to preventive resources and medical care, leading to increased exposure and delayed treatment, which
further entrench communities in economic hardship. Poor housing conditions, characterized by inadequate
mosquito barriers, exacerbate this vulnerability by facilitating greater mosquito exposure. Furthermore,
inadequate healthcare infrastructure restricts timely diagnosis and treatment, worsening outcomes and extending
the transmission cycle. This review highlights the need for multi-faceted interventions that address these socio-
economic determinants comprehensively. Policies that enhance economic stability, improve housing quality, and
expand healthcare access can mitigate malaria risk and promote resilience in affected communities. Investment in
affordable and accessible malaria prevention tools, housing improvements that reduce mosquito entry, and
community health initiatives in underserved areas are crucial steps toward equitable malaria control. Such efforts
not only reduce malaria burden but also contribute to broader socio-economic development and health equity.
Breaking the link between socio-economic disadvantage and malaria requires sustained commitment and targeted
actions. By tackling the root socio-economic causes, health authorities and policymakers can advance sustainable
malaria reduction, ultimately enhancing community well-being and supporting global health objectives in malaria-
prone regions.
REFERENCES
1. Egwu, C.O,, Aloke, C., Chukwu, J.,, Nwankwo, J.C,, Irem, C., Nwagu, K.E., Nwite, F., Agwu, A.O., Alum,
E., Offor, C.E. and Obasi, N.A. Assessment of the Antimalarial Treatment Failure in Ebonyi State,
Southeast Nigeria. ] Xenobiot. 2023 Jan 3;13(1):16-26. doi: 10.8390/jox 13010003
2. Degarege, A, Fennie, K., Degarege, D., Chennupati, S., Madhivanan, P.: Improving socioeconomic status
may reduce the burden of malaria in sub—Saharan Africa: A systematic review and meta-analysis. PLoS
ONE. 14, €0211205 (2019). https://doi.org/10.1371/journal.pone.0211205
3. Li, J., Docile, H.J., Fisher, D., Pronyuk, K., Zhao, L.: Current Status of Malaria Control and Elimination in
Africa: Epidemiology, Diagnosis, Treatment, Progress and Challenges. J Epidemiol Glob Health. 14, 561—
579 (2024). https://doi.org/10.1007/544197-024-00228-2
4. Castro, M.C.: Malaria Transmission and Prospects for Malaria Eradication: The Role of the
Environment.  Cold  Spring  Harbor  Perspectives in  Medicine. 7, a025601 (2017).
https://doi.org/10.1101/cshperspect.a025601
5. O’Donnell, O.: Health and health system effects on poverty: A narrative review of global evidence. Health
Policy. 142, 105018 (2024). https://doi.org/10.1016/j.healthpol.2024.105018
6. Riccl, F.: Social Implications of Malaria and Their Relationships with Poverty. Mediterranean Journal of
Hematology and Infectious Diseases. 4, €201204:8 (2012). https://doi.org/10.4084/MJHID.2012.048
7. Nguela, R.L., Bigoga, J.D., Armel, T.N., Esther, T, Line, D., Boris, N.A, Frederic, T., Kazi, R., Williams,
P., Mbacham, W.F., Leke, R.G.F.: The effect of improved housing on indoor mosquito density and
exposure to malaria in the rural community of Minkoameyos, Centre Region of Cameroon. Malaria
Journal. 19, 172 (2020). https://doi.org/10.1186/512936-020-03232-6
8. Bofu, R.M,, Santos, E.M., Msugupakulya, B.J., Kahamba, N.F., Swilla, J.D., Njalambaha, R., Kelly, A.H,,
Lezaun, J.,, Christofides, N., Okumu, F.O., Finda, M.F.: The needs and opportunities for housing
improvement for malaria control in southern Tanzania. Malaria Journal. 22, 69 (2023).
https://doi.org/10.1186/512936-023-04499-1
9. Omondi, C.J., Odongo, D., Otambo, W.O., Ochwedo, K.O., Otieno, A., Lee, M.-C., Kazura, J.W., Githeko,
AK,, Yan, G.: Malaria diagnosis in rural healthcare facilities and treatment-seeking behavior in malaria
endemic settings in western Kenya. PLOS Global Public Health. 3, e0001532 (2023).
https://doi.org/10.1871/journal.pgph.0001532
10. Ge, Y., Liang, D., Cao, J., Gosling, R., Mushi, V., Huang, J.: How socioeconomic status affected the access
to health facilities and malaria diagnosis in children under five years: findings from 19 sub-Saharan
African countries. Infectious Diseases of Poverty. 12, 29 (2028). https://doi.org/10.1186/540249-023-
01075-2
11. World malaria report 2022, https://www.who.int/teams/global-malaria-programme/reports/world-
malaria-report-2022
12. Djihinto, O.Y., Medjigbodo, A.A., Gangbadja, A.R.A., Saizonou, HM., Lagnika, H.O., Nanmede, D,
Djossou, L., Bohounton, R., Sovegnon, P.M., Fanou, M.-J., Agonhossou, R., Akoton, R., Mousse, W,
Djogbénou, L.S.: Malaria-Transmitting Vectors Microbiota: Overview and Interactions With Anopheles
Mosquito Biology. Front. Microbiol. 18, (2022). https://doi.org/10.8389/fmicb.2022.891573

Page | 123



OPEN ACCESS

ONIJRMS ONLINE ISSN: 2992-5460
Publications 2024 PRINT ISSN: 2992-6041
18. Yeka, A., Gasasira, A., Mpimbaza, A., Achan, J., Nankabirwa, J., Nsobya, S., Staedke, S.G., Donnelly, M.J.,

14.

15.

16.

17.

Wabwire-Mangen, F., Talisuna, A., Dorsey, G., Kamya, M.R., Rosenthal, P.J.: Malaria in Uganda:
challenges to control on the long road to elimination. I. Epidemiology and current control efforts. Acta
Tropica. 121, 184 (2011). https://doi.org/10.1016/].actatropica.2011.03.004

Brown, J.A., Larson, K.L., Lerman, S.B., Cocroft, A, Hall, S.J.: Resident Perceptions of Mosquito
Problems Are More Influenced by Landscape Factors than Mosquito Abundance. Sustainability. 13,
11533 (2021). https://doi.org/10.8390/s5u132011533

Egwu, C. O, Aloke, C., Chukwu, J., Agwu, A., Alum, E., Tsamesidis, I, et al. A world free of malaria: It is
time for Africa to actively champion and take leadership of elimination and eradication strategies. Afr
Health Sci. 2022 Dec;22(4):627-640. doi: 10.4314/ahs.v22i4.68.

Obeagu, E. I, Alum, E. U. and Ugwu, O. P. C. Hepcidin: The Gatekeeper of Iron in Malaria Resistance
NEWPORT INTERNATIONAL JOURNAL OF RESEARCH IN MEDICAL SCIENCES. 2023; 4(2):1-
8. https://doi.org/10.59298/NIJRMS/2023/10.1.1400

Alum, E, U, Ugwu O, P, C, Egba S, I, Uti D, E., Alum, B, N., (2024). Climate Variability and Malaria
Transmission: Unraveling the Complex Relationship. INOSR Scientific Research 11(2):16-
22. https://doi.org/10.59298/INOSRSR/2024/1.1.21622

Page | 124



https://doi.org/10.59298/NIJRMS/2023/10.1.1400
https://doi.org/10.59298/INOSRSR/2024/1.1.21622
https://doi.org/10.59298/NIJRMS/2024/5.3.120124

