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The Effects of Multiple Pollutants on Cardiovascular Mortality
in Chengdu during 2014-2016

YIN Chunmiao', ZHANG Ying'?, YANG Han'

(1. Plateau Atmosphere and Environment Key Laboratory of Sichuan Province, Institute of Meteorological Environment and Public
Health ,School of Atmospheric Sciences, Chengdu University of Information Technology , Chengdu 610225 , China ;2. Chengdu Plain Urban Me-

teorology and Environment Sichuan Provincial Field Science Observation and Research Station, Chengdu 610225, China)

Abstract; To explore the health risk effects of atmospheric pollutants in Chengdu City , the data on cardiovascular and ce-
rebrovascular disease (CVD) deaths, meteorological elements,and four atmospheric pollutants ( PM, 5, SO, , NO,, and
0,) during the same period from 2014-2016 were collected ,and the Bayesian kernel function machine regression ( BK-
MR) model was used to explore the effects of multiple pollutants on local cardiovascular and cerebrovascular disease
deaths under single lag (0 d) and cumulative lag(1 ~3 d) scenarios. The results were as follows: (1) The health risk
effect of NO, became significant only at 3 d cumulative lag,and the effect became more obvious at higher concentrations.
Under different lag times and different pollutant concentration mixing conditions ,the pollutants that play a dominant role
in the health risk effect are also different. When the atmospheric pollutant concentrations are located in the 25th or 50th
percentile , the pollutant that plays a dominant role in the single lag 0d is O, ,and the pollutant that plays a dominant role
in the cumulative lag 1 ~3 d is PM, 5 ; when the concentrations of the atmospheric pollutants are located in the 75th per-
centile , the pollutant that plays a dominant role in the single lag O d and cumulative lag 3 d is PM, 5. The dominant pol-
lutant at single lag 0 d and cumulative lag 1 ~2 d was SO, ,and the dominant pollutant at cumulative lag 3 d was NO,.
(2) There was an interaction effect between O, and PM, ,,PM, 5 and SO, , 0, and SO, ,0, and NO, on the effect of dis-
ease. (3) As the concentration of the four pollutants increased simultaneously,the cardiovascular disease mortality risk
effect showed an increasing trend , indicating that there was a synergistic effect of the mixture of multiple pollutants on
disease mortality.

Keywords ;: Chengdu ; cardiovascular disease; atmospheric pollutants ; Bayesian kernel machine regression; synergistic

effect





