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Abstract

The aim of the study was to assess the impact of agricultural and environmental pressure on the incidence of selected malignant
cancers (C16, C17, C18, C34, C50, C56, C61) in four Polish voivodeships (Silesian, Greater Poland, West Pomeranian, and
Kuyavian-Pomeranian) between 2015 and 2022. The analyses utilized data from Statistics Poland (GUS), the National Centre for
Emissions Management (KOBIZE), and the National Cancer Registry. Eighteen agricultural indicators, seven air pollutants, and
population factors were considered. The applied analytical methods included Pearson correlation analysis, R? decomposition, and
predictive models (Random Forest and MLP). The strongest associations with incidence were demonstrated for population
variables (age, sex). Agricultural factors, especially those related to intensive livestock farming and agricultural chemicalisation
(LSU — Livestock Standard Unit, Lpig — pig density, Lptr — poultry density, WIC — Chemical Input Effectiveness), showed
significant correlations with selected cancers of the digestive and genitourinary systems. Air pollutants had a smaller, yet
noticeable significance for cancers of the respiratory and digestive systems. The Random Forest model achieved very high R?
values (0.75-0.96), confirming its effectiveness for epidemiological analysis. Demography has a dominant influence on the
variability of cancer incidence; however, agricultural and environmental pressure may play a significant role in specific disease
entities and regions. Further local analyses considering exposure factors and the spatial differentiation of environmental pressure
are necessary.
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