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ABSTRACT

Malaria remains a major public health challenge in Ghana, particularly in rapidly urbanising coastal municipalities where climatic change, environmental degradation and socio-demographic conditions interact to influence disease transmission. This study examined the intricate nexus between climate change, plastic waste accumulation and socio-demographic factors on malaria transmission in the Krowor Municipal Assembly using an adapted VECTRI (Vector-borne Disease Community Model) epidemiological modelling framework. The research addressed a vital gap: how improper plastic disposal creates artificial micro-habitats that amplify the effects of changing rainfall and temperature patterns.
A mixed-methods approach was employed, integrating 50 years of meteorological data (1970–2020), hospital malaria records (2014–2021), and primary data collected through 500 household surveys, in-depth interviews and focus group discussions across ten communities. The VECTRI model was modified to incorporate local population dynamics, sanitation practices and spatial plastic waste hotspots to improve representation of urban environmental conditions. Statistical analyses, including regression modelling, were used to identify household-level predictors of malaria incidence and to evaluate the relationship between waste management practices and disease occurrence.
Findings revealed that temperature and rainfall variability continue to drive seasonal malaria dynamics; however, widespread plastic waste accumulation creates persistent, non-biodegradable breeding habitats that amplify vector proliferation, particularly in flood-prone and densely populated areas. Model simulations demonstrated that integrating real-world socio-environmental data significantly improved transmission estimates compared with default model assumptions and projected heightened malaria risk under future climate scenarios if current waste management practices persist. Socio-demographic factors — especially sanitation behaviour, flooding exposure and household adaptive capacity — were found to be significant determinants of malaria incidence.						
The study concludes that effective malaria control in urbanising coastal municipalities requires a dual strategy: eliminating breeding sites through improved urban sanitation and incorporating socio-demographic variables into predictive epidemiological models. It recommends the ‘HEAL UP’ framework (Health, Education, and Local Urban Planning) to foster climate-responsive malaria interventions. By bridging environmental science and public health planning, this research provides a data-driven roadmap for strengthening community resilience against the evolving threats of climate change and plastic pollution in Ghana.
