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Effects of short-term exposure to atmospheric PM,s on deaths due to cardiovascular and
cerebrovascular diseases in Xi'an WANG Hong', GAO Jun-hong', FANG Le, LIU Zhi-yong?, LIU
Jin-ren’, FAN Xiao-lin*, LI Cun-zhi*, LU Qing*, KONG Qing-bo*, ZHAO Guo-dong? (1.Biological Effects
Technology Research Office, Institute for Hygiene of Ordnance Industry, Xi’an, Shaanxi 710065,
China; 2.Xi’an Center for Disease Control and Prevention, Xi’an, Shaanxi 710054, China)

Abstract:

[Background] The health effect of PM,s is a research hotspot in the field of environmental
health, as well as a major social issue closely related to the physical health of residents.

[Objective] This study evaluates the effects of short-term exposure to PM,s on the mortality of
cardio-cerebrovascular diseases in Xi‘an.

[Methods] Population deaths due to cardiovascular and cerebrovascular diseases, atmospheric
pollutants (PM,s, PM;,, CO, SO,, NO,, and Os), and meteorological data (temperature and relative
humidity) were collected in Xi’an from January 1, 2014 to December 31, 2018. Correlation
analysis of the variables was conducted. Generalized additive model based on time series was
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used to analyze the exposure-response relationship between the concentration of PM,s and cardio-cerebrovascular disease deaths
after controlling confounding factors such as time trend and day-of-the-week effect and having average daily temperature and relative
humidity as covariates. On the basis of the single lag effect of PM, s (lag0-lag7), the cumulative effect of PM, s and other pollutants on the
deaths due to cardio-cerebrovascular diseases at lag02 was estimated. Meanwhile, the effects of PM, s were stratified by gender and age
(0-44, 45-59, 60-74, 75-89, and = 90 years).

[Results] During the study period, the average daily concentration of PM, s was (67.0+55.4) ug-m?, and the average number of daily deaths
from cardio-cerebrovascular diseases was 70.17+18.53. PM, s was positively correlated with PMy,, SO,, NO,, and CO (r=0.88, 0.64, 0.68, and
0.79, P<0.01), and negatively correlated with Os, temperature, and humidity (r=-0.42, -0.51, and -0.05, P<0.05). For every 10 ug-m? increase in
PM,s concentration, the excess risks (ER) at lag0-lag2 were 0.32% (95% ClI: 0.12%-0.52%), 0.28% (95% CI: 0.07%-0.49%), and 0.31% (95%
Cl: 0.09%-0.52%), respectively, while the effects at lag3-lag7 were not significant. At lag02, the ER of the PM, s single pollutant model was
0.45% (95% Cl: 0.19%-0.70%), and the ERs of PM,s combined with SO,, NO,, and O; were 0.38% (95% Cl: 0.10%-0.66%), 0.42% (95% ClI:
0.14%-0.70%), 0.45% (95% Cl: 0.20%-0.71%), respectively. The Z test results found that the cumulative lag effect of the multi-pollutant
model was comparable to that of the single pollutant model, without significant differences (P>0.05). The ERs of PM, at lag02 were 0.47%
(95% CI: 0.17%-0.78%) and 0.42% (95% Cl: 0.10%-0.74%) for men and women (P<0.05), and 0.41% (95% Cl: 0.01%-0.82%), 0.43% (95% CI:
0.11%-0.75%), and 0.99% (95% CI: 0.26%-1.74%) for the 60-74, 75-89, and =90 years groups (P<0.05), respectively. However, the Z test

results showed no differences between the sex groups or among the age groups (P>0.05).

[Conclusion] PM,s may increase the risk of deaths from cardio-cerebrovascular diseases in Xi’an from 2014 to 2018.

Keywords: air pollution; fine particulate matter; excess risk; cardio-cerebrovascular diseases
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Table 1 The deaths due to cardio-cerebrovascular diseases in
Xi'an from 2014 to 2018
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Figure 1 Monthly change curve of PM,s concentrations from
2014 to 2018 in Xi'an
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Table 2 The levels of atmospheric pollutants and meteorological
factors in Xi'an from 2014 to 2018
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PMio3REE/ (ug'm”) 130.2482.1 740 107.0 163.0 16.0  589.0
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0:3REE/ (ug'm®) 823526 380 720 1200 0.0  280.0
CORE / (mgm”) 1.6+0.7 1.1 1.4 1.9 0.6 5.4
TR/ C 15.6%9.8 7.1 16.4 24.0 -6.7 36.0
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Table 3 Pearson correlation between major air pollutants and
meteorological factors in Xi’an from 2014 to 2018 (r)
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Table 4 The excess risk of cardio-cerebrovascular mortality
associated with 10 ug-m™ of PM, s concentration at different lag days
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Table 6 The excess risk of cardio-cerebrovascular mortality by
different genders and ages associated with 10 ug-m™ of PM, s
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Table 5 The multi-pollutant model of cardio-cerebrovascular

disease mortality associated with 10 pg-m™ of PM, s concentration
in Xi’an from 2014 to 2018 (lag02)
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PM, 5+S0, 0.38° 0.10~0.66
PM,5+NO, 0.42° 0.14~0.70
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