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ABSTRACT
Occupational exposure to bioaerosols is an emerging public health concern within the waste management sector, yet evidence from sub-Saharan Africa remains limited. This study investigated bioaerosol emissions and associated health risks at the Kumasi Compost and Recycling Plant (KCARP) in Ghana, a site where workers face routine exposure to organic waste and its microbial contaminants. The research aimed to characterize the distribution of bioaerosols, evaluate workers' risk perceptions and preparedness, and assess the implementation of protective measures, including personal protective equipment (PPE) and institutional safety protocols.
A mixed-methods approach was adopted, integrating environmental monitoring with socio-behavioral analysis. Bioaerosol sampling was conducted using a portable microbial air sampler calibrated at 100 L/min. Bacterial and fungal particles were captured on nutrient agar and Sabouraud dextrose agar, respectively, incubated under standard conditions, and quantified as colony-forming units per cubic meter of air (CFU/m³). Concurrently, a structured questionnaire was administered to 120 workers, supplemented by in-depth interviews to gather rich qualitative data on risk perception, PPE compliance, and safety culture. Quantitative data were analyzed using descriptive statistics, chi-square tests, and logistic regression, while qualitative data underwent thematic analysis.
Findings revealed significant departmental disparities in bioaerosol concentrations (p < 0.01). The Sorting Plant and Process Area constituted high-risk zones, exhibiting the highest mean bacterial and fungal loads (4.7 × 10³ CFU/m³ and 3.9 × 10³ CFU/m³, respectively). While 89% of workers perceived themselves to be at risk, a mere 27% were confident in their ability to identify microbial hazards, indicating a critical gap in risk literacy. Participation in formal training emerged as a significant predictor of hazard recognition (p = 0.03). Although basic PPE (e.g., gloves, overalls) was universally available, access to high-filtration respirators (KN95) was inequitable, with only 41% of workers reporting consistent access—a factor strongly linked to job role (χ² = 18.62, p < 0.001). Compliance was further undermined by practical challenges: 78% of workers cited thermal discomfort from PPE, and prolonged mask use (>4 hours) was significantly correlated with self-reported productivity loss (p = 0.02). Beyond PPE, institutional safeguards such as fumigation and health screenings were inconsistently applied, typically on a reactive rather than preventive basis.
The study concludes that worker vulnerability at KCARP is a function of compounded risks: high environmental exposure in specific departments and systemic organizational failures. The findings underscore the urgent need for a holistic intervention strategy. This includes implementing targeted engineering controls to mitigate bioaerosol levels, ensuring equitable access to advanced PPE, instituting continuous and participatory training programs, and establishing routine health surveillance. Ultimately, integrating robust, standardized occupational health frameworks into the governance of the waste management sector is essential to protect worker health and ensure long-term operational sustainability.
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