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Characteristics and health risks of fluoride in drinking water and the

epidemic status of dental fluorosis in Huanggang City from 2020 to 2024
LIU Xue-qin, ZHAO Xu—jun, ZHENG Yi, WANG Hong-liang, LI Cong, WANG Fen
Huanggang Center for Disease Control and Prevention, Huanggang, Hubei 438000, China
Abstract: Objective To understand the concentration characteristics of fluoride in drinking water and the health risk of
population exposure in Huanggang City, analyze the epidemic status of dental fluorosis in Huanggang City, and provide
scientific basis for the prevention and control of endemic fluorosis. Methods Drinking water samples were collected from
water quality monitoring sites in 10 counties of Huanggang City from 2020 to 2024, and the prevalence of dental fluorosis in
children aged 8 to 12 years was randomly sampled from 24 villages in the drinking—water fluorosis area of Huanggang City.
Excel 2016 and SPSS 20.0 were used to analyze the data. The health risk assessment model recommended by the United
States Environmental Protection Agency (US EPA) was used for population health risk assessment. Results A total of 3 850
drinking water samples were monitored in Huanggang City from 2020 to 2024. The median fluoride concentration was 0.19
mg/L,, and the concentration range was 0.03-0.86 mg/L.. There were significant differences in fluoride concentration among
different years, water periods, disinfection methods and regions (y*=60.695, Z=-8.908, y’= 19.585, y*=3 754.425; all P<
0.001). Water fluorine was strongly correlated with pH, total dissolved solids and chloride (r=0.619, 0.520, 0.516,
respectively; all P<0.001). The median and maximum hazard quotient (HQ) values for non—carcinogenic health risk from
fluoride exposure through drinking water intake were less than 1, and the difference of non—carcinogenic health risk values
among different regions was statistically significant (H=77.626, P=0.027). A total of 5 667 children from infected villages in
Huanggang City were monitored from 2020 to 2024. The average annual detection rate of dental fluorosis was 0.49%, and the
detection rate in five years ranged from 0.11% to 0.74%, with statistically significant differences among different regions

(¥’=123.584, P<0.001). Conclusion From 2020 to 2024, the qualified rate of fluoride content in drinking water in Huanggang
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City was 100%, and the detection rate of dental fluorosis was less than 30%, which met the national standard of elimination

of endemic fluorosis, but there are obvious differences between regions. Relevant departments need to focus on the health risk

of fluoride exposure and the epidemic trend of dental fluorosis in Hong’an and Wuxue areas. We will take targeted measures

to prevent and control endemic fluorosis.

Keywords: Drinking water; Fluoride; Endemic fluorosis; Health risk assessment
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Table 1 The concentration and distribution characteristics of fluoride in drinking water in Huanggang City from 2020 to 2024

FA 5 (mg/L)

il iz P W00 Giitie 7 H P
AERE(4F)
2020 765 ND ~ 0.67 0.20(0.03-0.23) 60.695 <0.001
2021 771 ND ~ 0.86 0.18(0.03-0.23)
2022 768 ND ~ 0.86 0.20(0.13-0.23)
2023 771 ND ~ 0.61 0.21(0.13-0.25)
2024 775 ND ~ 0.74 0.17(0.11-0.22)
7RI
7Kk 1926 ND ~ 0.86 0.19(0.10-0.23) -8.908 <0.001
Kk 1924 ND ~0.75 0.20(0.09-0.23)
KA
K 1179 ND ~0.75 0.18(0.03-0.23) 2.543 0.280
AAHIK 2334 ND ~ 0.86 0.20(0.12-0.23)
UK 337 ND ~0.59 0.20(0.03-0.30)
THEE
PNIEE 91 ND ~ 0.58 0.20(0.03-0.25) 19.585 <0.001
AR 658 ND ~ 0.41 0.16(0.03-0.22)
W 562 ND ~ 0.64 0.21(0.19-0.25)
JEASE ) 706 ND ~ 0.86 0.19(0.03-0.26)
BRI 1560 ND ~ 0.86 0.18(0.10-0.22)
Enal AR 276 ND ~ 0.84 0.21(0.18-0.25)
PR =i
kK 1058 ND ~ 0.84 0.20(0.17-0.23) -0.216 0.829
AATIK 2792 ND ~ 0.86 0.18(0.03-0.23)
TR RS
Rk 156 ND ~ 0.58 0.18(0.03-0.23) 11.561 0.073
It 44 ND ~0.57 0.08(0.03-0.21)
I 55 ND ~0.58 0.26(0.20-0.36)
SRIK 57 ND ~ 0.33 0.03(0.03-0.14)
MoK 3694 ND ~ 0.86 0.19(0.10-0.23)
MR 1803 ND ~0.84 0.20(0.17-0.24)
IR 101 ND ~ 0.56 0.18(0.10-0.23)
I 1790 ND ~ 0.86 0.16(0.03-0.22)
FHEAR AL
13 2036 ND ~ 0.86 0.18(0.03-0.23) 8.561 0.121
I # 543 ND ~ 0.64 0.19(0.03-0.23)
I 4 1147 ND ~ 0.86 0.20(0.17-0.23)
v & 124 ND ~ 0.35 0.16(0.05-0.18)
X
M 696 0.11 ~0.84 0.21(0.19-0.24) 3754.425 <0.001
PRI 366 ND ~0.28 0.20(0.03-0.21)
XL 261 0.14 ~0.86 0.28(0.22-0.42)
FAR7S 360 ND ~ 0.67 0.14(0.03-0.28)
Bl 361 ND ~ 0.60 0.14(0.03-0.20)
Wi 360 0.11 ~0.80 0.22(0.19-0.24)
K 361 ND ~0.41 0.12(0.03-0.19)
2 H 340 ND ~ 0.42 0.15(0.03-0.20)
W2 367 0.10 ~0.42 0.20(0.17-0.24)
i 378 ND ~ 0.34 0.12(0.03-0.22)
A1t 3850 ND ~ 0.86 0.19(0.12-0.23)

1 ND FRAKEH



PRI BE2F 2025 4E58 52 %55 15 ] Modern Preventive Medicine, 2025, Vol. 52, NO. 15

- 2703 -

22 AEXMHHM  Spearman AN HTEE H WIN,
AR pH (H AR TE B E AR S A e
PR, (HITE 0.5 DA E (7,=0.619.0.520.0.516,P ¥ <
0.001). KFSAR R GRREL SR a — ¢
FIAE ek r (E I TE 0.2 ~ 0.5 Z i (r=0.374.0.268 .
0.261.0.235,P 7 <0.001) . /K3 HABFE bR AH M
ARG, R ILA 1,

R %
i 2

FESLRE

i

SURIE

T

i

PN T

s

L8127

i

AT L)

il

1S £ A

kL
i8]

VY Sk e
SR
i
¥
3
K
VEMLAE
)i
ol i e g
fir i 8 %0
pH =
TR S E A
Ak *

T T T

T
0.6 -04 -02 00 02 04 06
ri8

" 498 P<0.001.
1 2020—2024 4F 8 XA G K
KIS HA W R B A S
Figure 1 Correlation between fluoride in drinking water and other

monitoring indicators in Huanggang City from 2020 to 2024
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