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Analysis of Influencing Factors of Iodine Content in Drinking Water of
Residents in Shaanxi Province based on a Geographically Weighted
Regression Model

Li Shanshan, Nian Yunpeng, Duan Gang, et al (Shaanxi Provincial Centre for Disease Control and Prevention, Xi’ an
710003)

[Abstract] Objective To analyze the influencing factors of iodine content in drinking water among residents of
Shaanxi Province and provide a scientific basis for formulating regionally differentiated prevention and control strategies for
iodine deficiency disorders. Methods Based on the 2022 provincial water iodine survey data, global spatial autocorrelation
and hotspot analysis were used to reveal the spatial distribution characteristics of water iodine. Ordinary Least Squares (OLS)
and geographically weighted regression (GWR) models were employed to analyze the effects of GDP, topography (elevation,
slope) , climate (temperature, precipitation, sunshine) , and vegetation index (normalized difference vegetation indesx,
NDVI) on water iodine content. Results Global spatial autocorrelation analysis showed that there was a significant spatial
positive correlation in the distribution of water iodine (Moran’ s I = 0.735, Z = 43.829, P < 0.001). Multiple linear
regression showed that GDP, elevation, and slope were the main influencing factors (R2adj =0.491, P <0.001). The GWR
model provided a better fit (R*,, = 0. 795, AICc =740. 988). There was a large spatial variation in the estimates of the regression
coefficients of the respective variables. The magnitude of impact was ranked as follows: NDVI, annual average temperature,
average slope, average elevation, GDP, annual rainfall and annual sunshine duration. Conclusion The iodine content in
Shaanxi’ s drinking water shows significant spatial clustering. The GWR model can obtain a better fit for the data with spatial
autocorrelation. The spatial differentiation of natural factors (NDVI, topography, and climate) was the dominant driving
force, while the influence of socioeconomic factors (GDP) was limited and localized.
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