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Abstract

Background: Brucellosis (Malta fever) is a zoonotic bacterial disease affecting both humans and animals,
prevalent in various regions of Iran, including Sabzevar County. This study aimed to model and predict the spatial
incidence of human brucellosis using Geographic Information Systems (GIS) and machine learning algorithms,
specifically Principal Component Analysis-Multilayer Perceptron (PCA-MLP) and Principal Component
Analysis-Support Vector Machine (PCA-SVM), within this county.

Methods: Data related to brucellosis incidence, population information, climate, vegetation cover, and topography
were collected for the period between 2011 and 2022 (1390 to 1401 Iranian calendar years). The data were
processed using GIS and subsequently employed with the PCA-MLP and PCA-SVM machine learning algorithms
to model and predict the spatial distribution of the disease.

Findings: In this study, seasonal analysis revealed that the peak incidence of brucellosis occurred in spring during
the years 2012, 2014-2017, 2020, and 2022. However, in 2019 and 2021, this peak shifted to summer, and in some
years (2011, 2013, and 2018), the seasonal distribution of the disease showed an unstable trend. Furthermore, air
humidity and altitude above sea level were identified as the most significant predictors of incidence. The PCA-
MLP model predicted areas like Sheshatmad and Dastooran as having the highest number of human cases, while
the PCA-SVM model, in addition to these, also categorized some other studied areas into the high-risk group.

Conclusion: The PCA-SVM algorithm demonstrated more accurate performance in modeling and predicting
disease incidence compared to PCA-MLP, more precisely identifying high-risk areas such as Sheshatmad and
Dastooran. The findings of this study can assist health managers in allocating resources and designing preventive
interventions in high-risk regions.
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