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Abstract: Objective To determine fluoride (F) levels in drinking water in Weidong District, Pingdingshan, using ion chromatography, analyze seasonal and
supply-stage variations between urban and rural water, and evaluate the epidemiological significance of fluoride levels for local water safety and caries
prevention strategies. Methods In 2024, samples were collected in 6 rounds from 10 administrative villages, yielding a total of 120 rural water samples.
Twenty -one urban sites were sampled once each in the wet season and dry season, resulting in 42 urban water samples. All samples were filtered
through a membrane, quantified by ion chromatography using the external standard method, and compliance was assessed according to GB 5749-2022.
Results Annual F~ concentrations ranged 0.10~0.80mg/L, with 98% of samples within this range; the overall median was 0.32mg/L (IQR 0.24~0.46), and
the compliance rate was 100%. No significant difference was observed between finished and terminal water (P>0.05). In rural samples, the dry season
exceeded the wet season (0.35 vs 0.29mg/L, P=0.042). In city units, dry and wet seasons were 0.37 and 0.31mg/L, respectively (P>0.05). Conclusion Fluoride
levels in drinking water in urban and rural Weidong District are generally low and stable, meeting national standards, with an extremely low risk of drinking-
water fluorosis. However, the population-level protective effect of water fluoride against dental caries is limited. Continuous fixed-site monitoring is
recommended, and non-water-based measures such as fluoridated toothpaste, topical fluoride application for children, and pit-and-fissure sealants should
be the primary strategies for caries prevention.
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