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INTRODUCTION

Community-acquired pneumonia (CAP) is a common and potentially serious infectious disease with multiple causative agents. Understanding the risk factors associated with different pathogens is
fundamental to defining more effective treatment and clinical management strategies. The incidence of CAP increases with age, with higher rates observed among people over 65 years old. Environmental
factors play a significant role in the development of CAP. Exposure to tobacco smoke, air pollution, and overcrowded housing conditions increases the risk of pneumonia. These determinants often interact
with individual variables (such as comorbidities or vaccination status), reinforcing the need for integrated public health approaches.
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PROBLEM

Geospatial artificial intelligence (GeoAl) models have demonstrated utility in predicting adverse outcomes in patients with community-acquired pneumonia (CAP), such as the need for hospitalization and
mortality. In terms of predictive accuracy, these models have outperformed traditional clinical risk stratification tools, such as the Pneumonia Severity Index (PSI). However, the application of GeoAl models,
particularly machine learning (ML) models, to the diagnosis and prognosis of CAP faces known limitations: it requires reliable and balanced databases, is subject to potential training data biases, and often
involves "black box" models, whose interpretability is reduced for clinicians and decision-makers (Viana & Rocha, 2025).
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