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Influence of relative humidity, temperature and atmospheric pollutants on

respiratory disease mortality in a city in southwest China from 2018 to 2022
SU Heng—yu", SUN Gao—feng, XIE Hui—fang
"School of Public Health, Xinjiang Medical University, Urumgqi, Xinjiang 830017, China

Abstract: Objective To explore the influence and lag effects of different groups of relative humidity, temperature, atmospheric
pollutants and their interactions on respiratory disease mortality in a basin city in southwest China under a subtropical humid
climate. Methods Daily meteorological, air pollutant and respiratory—related mortality data of residents in a city in southwest
China from 2018 to 2022 were collected, and time—series analysis was carried out using the distributed lag—wise nonlinear
model (DLNM) with quasi—Poisson distribution and the generalized additive model (GAM). Results A total of 11 779 people died
of respiratory diseases in this city. At lagl5, when the SO, concentration increased by 10 wg/m®, the impact on the respiratory
disease mortality of the population was the greatest, with RR=1.055 (95%CI: 0.993-1.120). In the single—factor grouped lag
model, in the extremely high—temperature group (=Pys), when the temperature increased by 1 °C, the impact on respiratory
disease mortality was the greatest at lag0, which was 1.710  (95%CI: 1.209-2.418). In the multi—factor model, when SO, and NO,
were taken as synergistic factors, the impact of relative humidity on respiratory mortality was the greatest at lagl8, which was
1.026  (95%CI: 1.000-1.053), and the RR of temperature on mortality was the greatest at lag0, which was 1.024 (95%CI: 1.010-
1.038). Interaction analysis showed that there were interactions among relative humidity, temperature and various pollutants,
and the mortality risk generated by the interaction between 60% —80% humidity level and SO, and NO, was the greatest.
Conclusion Each factor has an independent influence and lag effect on respiratory disease mortality. The interactions between
different humidity levels and pollutants have different impacts on respiratory disease mortality and may have synergistic or
antagonistic effects. Among them, the mortality risk generated by the interaction between medium humidity level and pollutants
is the greatest, while the impact generated by the interaction between high humidity and pollutants is instead reduced.
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Table 1 Number of respiratory disease deaths, air pollutants and meteorological factors in a municipal population from 2018 to 2022
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Figure 1 The exposure lag response results of air pollutants and

meteorological factors in a certain city from 2018 to 2022
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Figure 2 Single—factor grouping lag effects of PM,s, PM,5, NO,, Temp and RH in the city from 2018 to 2022
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Figure 3 Single—factor grouping lag effects of PM,s, PM,5, NO,, Temp and RH in the city from 2018 to 2022
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Table 2 Multi—pollutant model of air pollutants and meteorological factors in a certain city from 2018 to 2022
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