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Abstract

Introduction: Tehran, one of the world's most polluted cities, faces numerous
health challenges, including respiratory diseases. Identifying high-risk areas for
specific diseases at different periods is crucial for effective health management
within the community.

Method: This applied and descriptive-analytical study employed spatial
statistics and GIS to conduct a spatio-temporal analysis of asthma in the Tehran
metropolis. The statistical population comprised 1,473 individuals suffering
from asthma across 355 neighborhoods within Tehran's legal boundaries
between 2017 and 2020. To identify and understand the spatial patterns of
asthma, techniques such as central mean and standard deviation ellipse, nearest
neighbor index, hot spot analysis, global and local Moran's index, and kernel
density estimation were utilized to analyze the spatial distribution patterns
within the GIS environment.

Results: The findings revealed a uniform nearest neighbor index in the spatial
pattern analysis. The kernel density estimation model showed that in 2017, the
highest asthma distribution was observed in the southwestern neighborhoods of
Tehran. In 2018, the concentration shifted to the center, southeast, and
southwest regions. In 2019, the southeastern areas were most affected, while in
2020, the southeastern and southern parts of Tehran exhibited the highest
asthma prevalence.

Conclusion: A comprehensive understanding of asthma hotspots, spatial
patterns, and geographical distribution of health has been achieved at the
neighborhood level in Tehran, which can be considered in preventive measures.

Keywords: Spatio-temporal analysis, Asthma, Geographic Information System
(GIS), Tehran City
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Given the z-score of 4.85, there is 2 less than 1%t likelihood that this dispersed pattern could
be the result of random chance.
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Given the z-score of 2.27, there is a less than 5% likelihood that this clustered pattern could be
the result of random chance.
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