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[ Abstract ] Objective  To investigate the spatial distribution characteristics and
correlation between the prevalence of dental fluorosis and the chemical elemental composition of
drinking water sources in coal-fired fluorosis areas. Methods Based on the survey data on the
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prevalence of dental fluorosis at CDC in Guizhou Province in 2022, 274 original surface drinking
water sources were collected in typical coal-fired fluorosis areas, and fluoride (F), calcium (Ca),
magnesium (Mg), aluminum (Al), titanium (Ti), chromium (Cr), manganese (Mn), iron (Fe), nickel
(Ni), copper (Cu), zinc (Zn), arsenic (As), selenium (Se), molybdenum (Mo), cadmium (Cd), barium
(Ba), lead (Pb) 17 elements; apply Moran's I index, Getis-Ord Gi* hotspot analysis of the global
spatial autocorrelation of chemical elements in drinking water and the degree of aggregation of each
element on the local area, and correlation analysis with the prevalence of dental fluorosis in the
region. Results Except for Cu, Zn, and Cd, global spatial autocorrelation Moran's I was negative,
and all other elements were positive. F, Ca, Al, Ti, As, Mo, Cd, and Cu elements showed high values of
aggregation in the southeastern low-altitude area; Mg, Ba, Pb, Cr, Mn, and Fe elements were mainly
aggregated in the central altitude terrain transition area, Zn and Se elements in water sources are
significantly positively correlated with the prevalence of dental fluorosis (P<0.05). In contrast, F, Mg,
Al, Ti, As, Mo, Cd, Ba, and Pb elements negatively correlate (P<0.05). Elements in the central region
were high-high aggregation, as a hot spot aggregation area with high disease incidence, while F, Al
Mn, Mo, Cd, and Ba elements in the western region were low-low aggregation, as a cold spot
aggregation area with a low incidence of fluorosis. Conclusions The risk of population fluoride
exposure in surface drinking water sources is shallow. However, the chemical element content of
drinking water sources in coal-fired polluted endemic fluorosis areas has prominent spatial
geographical distribution characteristics. There is a significant spatial aggregation effect with the
prevalence of dental fluorosis, which may play a synergistic or antagonistic effect on the occurrence
and prevalence of dental fluorosis.
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