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Abstract

Objective: This study aims to explore the association between the prevalence of endemic fluorosis
in Aba Prefecture, the hydrogeochemical environment, and lifestyle habits. We analyze the impact
of water quality, fluoride content, and lifestyle habits on the incidence of endemic fluorosis. Meth-
ods: We obtained hydrogeochemical monitoring data from the Aba Prefecture Ecological Environ-
ment Bureau, Aba Prefecture Health Commission, Disease Control and Chronic Disease Prevention
Institute, and the Prefecture Hospital. Besides, we conducted face-to-face interviews, free clinics,
and questionnaire surveys with 160 individuals from fluorosis-prone areas in various counties of
Aba Prefecture. Then we collected information on dietary structure, drinking water habits, tea con-
sumption, and other lifestyle habits across different age groups. Statistical methods, including cor-
relation analysis and variance analysis, were employed to investigate the association between hy-
drogeochemical environmental components, water quality types, lifestyle habits, and the incidence
of endemic fluorosis. Results: The fluoride content in drinking water sources in Aba Prefecture is
classified as Class II or higher, slightly higher than in other regions, and primarily concentrated in
grassland pastoral areas. However, the values are below the standard of 1 mg/L. Significant differ-
ences in fluoride content exist among different counties and cities, with high-fluoride areas notably
exceeding national health standards. High-fluoride areas are primarily located near mining areas,
sewage treatment plants, heating stations, hydropower plants, chemical plants, and wastewater dis-
charge outlets of enterprises and institutions, with relatively higher fluoride content observed in
Mao County, Wenchuan, and Xiaojin. The incidence of endemic fluorosis varies significantly among
different counties and cities. From the perspective of water source monitoring, the correlation be-
tween endemic fluorosis and water sources in Aba Prefecture is not evident. However, the incidence
of tea-induced endemic fluorosis is relatively high, reaching 45.125% (including 18.125% with den-
tal fluorosis, 23.750% with skeletal fluorosis, 3.125% with acute fluoride poisoning, and 41.875%
with chronic fluoride poisoning, including but not limited to urinary fluoride and renal failure). Di-
etary structure and habits primarily contribute to skeletal fluorosis, followed by dental fluorosis
and fluoride poisoning. Conclusion: The lifestyle habits of people in Aba Prefecture, particularly
their choices regarding diet and drinking water, play a crucial role in the occurrence and develop-
ment of endemic fluorosis. To reduce the incidence of endemic fluorosis, it is necessary to
strengthen water quality monitoring, improve drinking water sources, promote healthy lifestyle
habits, and implement effective intervention measures.
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Table 1. pH value, fluoride, heavy metal index and distribution of endemic fluorosis in drinking water quality monitoring of

Aba Prefecture from 2016 to 2023 (mean value)
F< 1. 2016~2023 FEFIHUN TR A KK RN pH E. | E€RBIEFNMERR 76 (391E)

m\ﬁ\\\i\ﬁ 2016 2017 2018 2019 2020 2021 2022 2023 LoalllperS (Gi)gg%oz)
pH i 7.08 7.01 7.04 7.06 7.12 7.09 7.02 7.05 TTE-pH-04 6~9
Ak mg/L 0.523 0.281 0.182 0.084 0.369 0.146 0.046 0.256 TTE-IC-01 1
3 / / / / / / / / TTE-AFS-01 0.00005
/ ! ! / / ! / / TTE-ICPMS-01 0.05
B / / / / / / / / TTE-ICPMS-01 0.005
Py ¥ / / / / / / / / TTE-ICPMS-01 0.0001
mg/L %  0.00017 0.00054 0.00133 0.00022 0.00028 0.00152 0.00036 0.00113 TTE-ICPMS-01 0.1
fif / / / / / / / / TTE-ICPMS-01 0.05
£ 0.00091 000251 0.00125 0.00056 0.00189 0.00052 0.00089  0.00041 TTE-ICPMS-01 1.0
] / / / ! I / I ! TTE-ICPMS-01 0.005
mgﬁfﬁig;\ﬁ 35 20 25 31 13 17 10 11 I AR 2 %}g% f‘g
Table 2. Detection of endemic fluorosis, dietary structure and habits in people aged 2~80 years (n = 160)
7 2.2~80 £ NEEHHEMRAIR B JRELIEIR(n = 160)
\\\\ R R ok 11t e it b
e ook ok omoomo o mko wR oW omo ow RIER
\\\ P ES R Y bist K K K ES %* *
<2 3 1 2 6 8 1 6 2 12 0 16 4 1 0 0 1
2~6 4 1 3 5 6 1 9 2 9 1 13 6 3 2 1 5
6~12 1 1 3 4 10 2 13 2 5 2 14 4 7 2 0 9
12~20 2 2 5 2 6 3 10 2 8 3 14 3 11 2 2 13
20~40 3 2 6 2 5 2 12 3 5 2 10 8 2 10 0 12
40~60 2 2 2 4 8 2 13 3 4 3 6 11 1 7 1 8
60~80 2 2 1 5 7 2 9 1 10 2 6 12 1 8 1 9
>80 2 1 1 6 8 2 6 1 13 2 7 11 2 7 0 9
16 %% 18.125 23.75 3.125 41.875
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Figure 1. Correlation analysis of incidence of endemic fluorosis, water source fluorine and drinking strong-tea from 2016 to
2023
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