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Background: Fluoride plays a dual role in oral health; it enhances enamel resistance to decay by forming fluorapatite, yet chronic
ingestion of high levels (>1 ppm) during tooth development can lead to dental fluorosis. Groundwater is the primary source of
fluoride intake. This study utilized Geographic Information Systems (GIS) to examine the spatial distribution of dental fluorosis
and its correlation with groundwater fluoride levels across 13 regions of Kuhbanan County in southeastern Iran.

Methods and Materials: In this cross-sectional analytical study, 20 water samples were collected from drinking water sources
in residential areas. Fluoride levels were determined using a DR2010 Hach Spectrophotometer. Concurrently, 216 individuals aged
7-40 years were examined for dental fluorosis using Dean's Index. The prevalence of fluorosis and the distribution of fluoride
concentrations were mapped using GIS.

Results: The majority of examined individuals were male (54.6%) and aged 7-15 years (48.1%). Severe dental fluorosis was
observed in 24 individuals (11.1%), with the highest prevalence in areas with elevated fluoride concentrations. Water fluoride levels
ranged from 0.07 ppm to 1.54 ppm (Salman Shahr: 1.54 ppm; Ghanat Gohan: 0.07 ppm), with only Salman Shahr exceeding the
recommended limit (1 ppm).

Conclusion: GIS mapping revealed a clear positive correlation between the prevalence and severity of dental fluorosis and
groundwater fluoride levels in southeastern Iran. This approach can be valuable for predicting fluorosis risks in other regions and
guiding preventive public health interventions.
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